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3ealing Process The present invention relates to a process for seallng '
t:her - nopl astic food containers in which thegheadspace oxygen is renoved or
rfedticed. 5 At the present tine there .are a nunber of factors which limt

t he .use of thernoplastic containers in the processed food industry. For

exanpl e, the shg@hlhbgﬁpybdaggeﬁn tenpe- rature stored food products in

thernoplastic ¢ s currently limted by the oxidative degradation

ttri:buted 10 to oxygen either perneat|n hr ough .t;he body_of the
‘é‘oﬁt’al ner or.enBR&t PRESERSMLANEN R8s gvgaés tq R BRERISE 3R LLAG S 1%%-

hgadspace oxygepopiakhecMesbds b%ltfallaeits S ith e hdnidace degrasiation
because the volune of the headspace exceeds the volume of gas perneating .

ttr ough t he contgmp¥ed1or &Gﬁpﬁgdnornal periods of storage. This is
-particularly so0 in the case of small containers where the headspace
répresents a rargetgercentage of the total volune of the container. There

are several 5conABnitieupsesenthsdder shegie Aned myumkar-obFaaknre wdgfen
such as vacuum ‘i':i.ﬁilthhQnQSQa%é‘; |tﬁ§|}'n{6%lté‘étt1@ 1?41%&%“%@'&% PrWedsla

inefficient. .Initially the headspace | evacuat , _usual I nsi de a chanber
| axger than t he £podd Lodustirier For eramples dda éhﬁa‘rf cldﬁf%é’fse%ﬂ@e?% tempe-
di ‘aphr agm whi | s I n NEGAS e s 1
fl'ushed cont ai nse:rag:hk%hg M#Pefrgﬁgn%g‘ra as tg'r}g%ﬁf&ﬂsbk%ﬁ o at ndgfspherl o S

pressure bef or ecusxeRtdyC ddmdied bwa@@eam@iﬁaﬁlWQHQQSﬁa%ﬁﬁﬁﬂﬁa%ﬁﬁil@#ﬁ%@d
thansi s necggsagy BQ:y%bU eE.QTue 3&%%%}] ng;'&r‘gd?ﬁ?st%é %cﬁ:}gr@é UKe r@érb@élner

sl ow and expén- sive*Because o s -consunpt i on I'n the case of
appllcatlons whereenenatnmg'ﬁgomsth@qmeaﬁﬁpace gas. In the majority of cases

the headspace oxygen is the most 51gn1f1cant cause of the
oxidative degradation because the volume of the headspace
~ exceeds the volume of gas permeating through_the~container
15 . during normaleperiods of storage. This is particularly so in
the case_ef small containers where the headspace represents -
‘a large éercentege of the total volume of the container.

There are several coﬁﬁonlyfused methods for eliminating head-
20 space oxygen such as vacuum closing and gas flushing but these
are generally slow and inefficient. Initially the-headspace
is evacuated, usually inside a chamber larger then the food.
-container so that the container can be sealed with a diaphragm
whilst still within the vacuum chamber. In the case of gas
25 fiushed'containers, the whole chamber has to be flushed to

atmospheric preseﬁre before sealing can take place and con-

-x)

¢ ~ sequently more - gas is used than is necessary to fill the

| L headspace: this process is. therefore rather slow and expen-

_ ‘sive betause of the_h;gh gas consumption. : R

30 . : | : o i : '
In the case of applications where hot filling is required
it is iﬁpossibie te use the vacuum closing method because of
the boiling.which occurs at the reduced pressure and which
causes subsequent contamination of the seal area. Therefore

35 in hot filling applications, it is necessary to use the con-



.'it S |np055|ble t’'o use the vacuum cl osi ng method because of the boi | i ng
i ch occurs at the reduced pressure and which causes subsequent

j? ntam nation of the seal area. Therefore 35 in hot filling appllcatlons ;

FY 1s necessary to use the con- -2- tinuous gas flushing process which
ses even nore gas and is generally less efficient. W have found,
surprisingly, that by using a micropdrédus 5 plastics gas- breathable S~

nenbrane as an intermediate |idding material before the final sealing of\,; ,.
t he contai ner, gasses can be extracted fromthe headspace w t hout

contam nation of the seal area by the food product and mnthout t he _ *
necessity of carryin steful gas f roc res.

Accordi ngl §*+® ?%%sd?%%eﬁ#ufﬁagﬁtPﬁﬂcgfﬁthggn 8?8083 egﬁ' éﬁg °-
t her nopl asis ogdmerall ipollessnefifheienki.ch. conpri ses seallng t he cont ai ner

after filling by an internediate 15 nmenbrane nade of m croporous plastics

gas-breathable material, extracting gas fromthe headspace through the
“internedi A h@ﬁ%réﬂ@néy secpuhsingly  dshatnbigusiagi At BAFEEPREOWFenbr ane:

into the S-BEELENGD TS SeﬁéhﬁﬂahgeaﬁoEhaEBQErQEanEhﬂa| barrier,
menbr ane. |nce he |nLeén§d|ate n1crog rous_nenbrane_ is nechanically g
defornablél+4 g raterhrbvRRtopanthe fdnst SRaldpg: 9fnkhe SPBLEARSTy the

cont ai ner gssseal@hblyeté:etraéeémearemetﬁenheaasbaeeewumdrtateI y after _
filling. contamination of the seal area by the food product and .
'_Without the neceSSity of carrying out wasteful gas flushing

10 - procedures.

Accordingly, thefpresentfinvention'provides-a'process for
‘sealing a thermoplastic based food container which comprises
_ "sealing the container after filling by an intermediate _ _
;_15l membrane made of microporous plastics gas—-breathable material,
extracting gas from the headspace through the intermediate |
membrane by mechanically deforming the intermediate membrane
into the'headspace and afterwards sealing the container by
a final barrier membrane. - | '
20 . | _ |
'Since the intermediate microporous membrane is mechanically
deformable_it helps to prevent panelling of the container.

Preferably the container is sealed by the intermediate mem-=
25 brane immediately after filling.

If desired,-after gas has been'extracted from the headspace,
‘inert gas may be flushed back to atmospheric pressure to the
original headspace volume before the'final barrier'membrane

30 is sealed to the container. The inert gas is a gas which has

. no detrimental effect on the food product and contains sub-

stantially no oxygen and is preferably nitrogen .or carbon
“dioxide. Both the intermediate membrane and the final barrier
membrane may be sealed to the container by conventional_means,

35 for example by using a sealing head fitted with a'sealing tool.



IG de5| red, after gas has been extracted from the headspace, inert gas may @
be f4-ushed‘back to atnospheric pressure to the original headspace vol ume |
Hefore the final barrier menbrane 30 is. sealed to the container. The inert
gas is a gas which:has no detrinmental effect on the food product and
contains sub- stantially no oxygen and is _pr_eferabl y nitrogen or carbon

di oxi.de. Both the internedi ate menbrane and the final barrier nmenbrane may
eiseal ed to the container by conventi onal neans 35 for exanple by using a

seatrf ng head ohb! edntalife? SGA 1R ermeddl.e o? %éoé]‘%fg,@%;man%’éﬁ‘%s

i gt er nedi at e ‘'m croporous henbrane may
mat eri al s, fomaa'xé?#pmdpolofolaewalmtwlaﬁ/lpmmanamyaars'deSonr poI y- ¥

esters. The p f oA or fill for
exanpl e, flllg%m%ﬁ%e?’ @%&q‘éf‘@f'ullg‘ﬁﬁﬁﬁ“goﬁﬁo en‘%weiiﬁ%i%%%t%tn%?f%nd t he
i dt er medi at e #S@E@'S‘pd‘heumﬂcwmlleémsmyaybe:mmtmapolymsn | csparbyeeral S :
and, in sy as |nterned| te e provi ded
patterned hea sgg'ill(%oat fﬁ&s fi aﬁrﬂ'ea‘ft?eo%t%yl% #iﬁ? be made
of polyester aodlyphepymtenerremhet eontainey sl m&ariaﬂﬁemamtéraﬁlﬁcﬁé-
pol ypropyl ene | | areas Wt t sea uer, The :
po}r05| ty to aPSQSP tnrr@?%%g'? 5‘% rg sTPdS @t%é'sé ﬂé’iﬁq’a’t $re?? ane
‘may be from 6inos@cb0Basesni the pnebemaﬂﬁaﬂhwmemﬂﬂhﬂe)dthEh(p#ﬁwtd@md
e 2 or o Lkh P98 225 a8 el cDAR YL P g T, W PedR-
1o tainer may be made of polyester and the intermediate
o mlcroporous membrane may be made of polyprooylene coated
'in the seal areas with a heat seal lacquer.

The porosity to air at atmospheric pressure of the

15 intermediate membrane may be from 6 to 2'500 cc/min, .
pre-ferably from 200 to 2'00O cc/min and especially from
'1'000 to 2'000 cc/min. The pore diameter may be’ up to -
6 mu and preferably from 2 to 5 mu.. | '

20 The process of the present invention may be used in ‘the
following applications: |

1) Cold-filled non-processed containers; -

2) Hot-filled containers with or without'.éubsequer’xt_ pasteu-
‘25 ' risatibn; '

3) Cold- or hot-filled heat-processed containers.

o

When the product is subjected to a heat-processing treatment,

this is carried out after the container has been»se-aled by
30 the intermediate membrane, the porosity of which prevents ’

excessive inflation of the container without the need for

over-pressure.



A

containers with or without subsequent .pasteu- 25 risation; 3.) Cold-

20 fhe p

rocess of ‘the present “invention may be used in the fol ]l pw ng
applications: 1) Cold-filled non-processed containers; 2) Hot-filled

hot-filled heat-processed containers. Wien the product is SUbJected to a
- heat-processing treatnment, this is carried out after the contaf ner

seal ed by 30
excessive inflation of the container wthout the need for

or

has been

“the internediate menbrade~ the porosity of which prevents Rt
over - pressure. [

- -4- The gas is extracted fromthe headspace by mechanically deformng the -
~inter medigie wbier@xtfé@té@efboadanacneaabpaebybiromecnanﬁba1gys out

hr ough mp b d d,_both t f.th
oy ane ASEOHRAG AbR REETSRLAES BERREaRS. LHAPt SRERI PR8N raci (e

gas.. Th

' headspac

cont ai ne

ethent ebsyrefiord tngretive

peut1throhghetheamembnane,gbets fromthe

e, U o] 1 Kk f the-

i 408ed Lot n véﬂfcé’% SHELGEkREn e P RnBYbRl. D
t he moi ntahevacutre swcticn may abe mqﬂramulsanﬁousﬂwatp Wi t h t he product.
sycd i @pgand the gas flush may be carried out 15 by neans

tlon E ad pos tloned over. the container preferably wth the outer

from the headspace without the risk of the product being
sucked out of the container. If desired, removal of the

he head Iocated on the container rim ThIS ensures a qU|cker and

The intermediate ‘membrane permits the extraction of gases

'headspace~gasfmey'take.place=up to tne point where.the in-~

termediate_memﬁrane is in contact'with'the.product.

- Both the vacuum suction and the gasiflush may be carried out

_erlthe
' of a suc
“rimof t
nore effi

- 10

15

20

by_means of a,suction-head,poeitionedﬂover the container
preﬁerably-with.the outer rim of the head located on
the container rim. This ensures a quicker and more effi-
cient-extraction and gas flush than with a conventional
chamber machine.

~

After the extraction of gas from the headepace and, if

_ desired, reflushing to atmospheric pressure with inert

25

gas, the final barrier membrane is sealed to the
container. This may be a conventional membrane, for _
example, one made of a foil laminate. In the cases where

the container is gas flushed, the final appearance is si-

milar. to conventional containers, that is, with a flat

foil diaphragm seal, but in the cases where sealing

30

takes place immediately after extraction of the gas, the
container has a dished or recessed appearance.

&

*

»




(!EHH extractlon and gas flush than with a conventional chamber machine. 20
After the extraction of gas fromthe headspace and, if desired, reflushing
tH at'nbspheric pressure with inert gas,. the final barrier menbrane is
sealed to.the container. This may be a conventional nenbrane, for 25
exanpl e, one made of a foil lamnate. In the cases where the container is
gas flushed, the final appearance is si- mIsr-to conventional containers,
fhat jis, with a flat foil diaphragmseal, but in the cases where sealing

t akes pl ace imedi ately. after extraction of the gas the 30 container has
agdi shed or rec sed .a r.ance. - The cycle t ne of t rocess
depends on such gﬁchFgg glpﬁeoﬁlFﬁFp8F8§e§f rhuﬁgﬁﬁPrﬁtﬂ§

extraction techehquéitindpbbesitys ehet heaa@a:‘a@ewomxﬁe | Hes Ertnadth 1 to
10 seconds: 5 The grocess of, the present inventi.on may be used on nany
types of contai heFAREAveeRBApEEe FdRFpPEp FhenSORERdMER Rt Astuallsbt s,
tubs or trays, pgbspropy! eoeseeahgd.containers, foil alutray or plastics
can type 10 containers. The cross-section of the container may be one of
sever al shﬁpes for exanpl e round, rectangular or oval. Food products

coptained in thehéh@f@@@kﬁSbetﬁenp%aeh& 10¥end iloh arRgOEARERAMIM the
present | nven- many types of container for~example, polypropylene based.
LI _ | thermoplastic pots, tubs or trays, polypropylene
a coated containers, foil alutray or'pl’asticS'Can'tYPe
10 ' containers. The cross-section of the container may
' be'one'of several ehapes for example round,'rectangnlar
~or oval. Food products contained in the thermoplastic
. containers sealed in accordance w1th the present inven-
" tion have an 1mproved shelf life compared with

15 conventional containers.

The'preeent5inVention will now'be.fnrther{deecribed by
way of example with reference to the accompanying

_draw1ngs in which.

20 _
Figure 1 is a sectionaleview of a filled container and
the lower part of the first sealing head,
¥ Figure 2 is a_sectional view of a filled container and a

25 second head before descent,"

Figure 3 is a sectional view of a filled container and the
- second head after descent, |



tA on have an |nproved shelf life conpared wth 15 conventi onal,

60 tai ners. The present invention will now be further described hy” may of

eXanpl e with reference to the acconpanying drawi ngs in which: 20 Figure 1

1s a sectional viewof a filled container and the | ower part of the first

sealing head, Figure 2 is a sectional viewof a filled container and a 25

- second head before descent, Figure™ 3%i5 a sectional view of a filled o~
- contai ner and the second head -after descent, -6- Figure 4 is a sectlongp oy
"view.of a filled container and a second head with its outer rimlocated on:

t'he Contaﬂmﬁgmr@m@ndsFagséetSOhalaVSGQtbﬁnalfil&eﬂoboat@ﬂdemﬂ&thalner' .

- wWith the 5 - r third hea after scent
enmbodi nent of ‘this. |ﬁv§ﬁ??5%eafga H&ﬁngtaeQEFFﬁeE qﬁ) ot
Flgures 1to 3. 10 coﬁt&bﬁéﬂbﬁimShnd based contalner 1 mnth a r|n12 .

conprises a_food oduct I nt ernedi at.e m_¢ r-ous | ypr opyl.en
menbr ane 4 SHPLE Iﬁgea’d% p%c%e%tlﬁn? rgf'eﬁeag %53231 88"\"13319% §P € ool
7. Assecond head 8 cDoéiSarenoEnaethiiat RBal, afteealesgeheql 10, channels

11 and at its lower end a pre-cut 15 formed foil nmenbrane 12. In
operation, the container | is initially positioned beneath s
One embodiment of this invention will now be described With
reference to Figures 1 to 3. _ - o o ' «
10 - A thermoplastic based container].wrﬂza.rim 2 comprises a

food product 3, an intermediate microporous polypropylene
membrane 4 and a headspace S. A first head 6 is fitted with
a sealing tool 7. A second head 8 comprises an inner piston 9,
a sealing tcol 10, channels ll and at its lower end a pre-cut
15 formed foil membrane 12. "
In operation, the container 1l is initially positioned beneath
the first head 6 where the intermediate microporous polypro-
Pylene membrane 4 is sealed to the rim 2 in the conventional
20 manner by the sealing.tool 7 to confer the normal volume - of
headspace 5. Afterwards the first head 6 is removed and the
container is brought:into position beneath the second head 8
- which hclds'the'pre-cut.formed foil diaphragm 12 at its

~lower end by means of vacuum suction through channels 11, %
25 whereupon the inner piston 9 descends to deform the interme-
diate membrane 4 and in so doing, forces out the headspace §

gas until_the_membrane_touches_the food product 3. The foil

membrane 12 is then sealed to the rim 2 of the container 1

by means of sealing tool 10 while still in contact with the -
30 intermediate membrane 4.




t*meflrst head 6 where’ the |nterned|ate m croporous pol ypro- pyl ene
menbrane *4:is"sealed to the rim2 in the conventional 20 manner by the
§Eallng tool 7 to confer the nornmal volune of headspace 5. Afterwards the
first "head 6 is renmpbved and the container is brought into position beneath
the second head 8 which hol ds the pre-cuty ormed foil diaphragm 12 at its
1ower end by nmeans of vacuum suction through channels 11, 25 wher eupon
the i-nner piston 9 descends to deformthe internme- diate nenbrane 4 and in
so“délng, forces out the headspace gas until the nenbrane touches the food
pr,oduct 3. Thg EebbnaeéhbademéﬁtlefthhmsséaVedttontWelilnpﬂ be the

cont ai ner mean | i 1 ls | n ngact with the 30
|rnerned|ate ﬁﬁFéﬁ@84W1gﬁ ge%ggggogamg%hgﬁgg &{ %faﬁﬁlg i nvention will
now be described with reference to Figures 1 4 and 5. A thernoplastic
bdsed container 1 with arim2 -conprises. a food prodyct 3, a
internediate H\thepmopmgspépypﬁ§§9l§ﬁétﬁéﬁEFaﬁew4t§n& éiﬂbéd 8?4;5%5
first head 6 t segal mg@g@%@ VERIgRY 1t an
i nner- p|§ton éBbe& ggP&hEtho 394&§%3E@%g#ége§ 2 secongaa r.e- forned
fojl menbranemg@bkase énandpaoheaﬁépésm 8i-ndr firgsnbeed £ 15 Lihted makh 27
fitted wth a_s 2 n t bhe [ I’afhllsldéi-l iddon
posi t-i oned benegghigﬁg ggbétghegds%ewhgrgg?deanfgﬁgggfg?e n1cropor%ts

pal ypro- pyl e@d,nenseadéng toodeaeandochpanelsm 25i.nA §ECOBR BFE GRFMers

manner by thefﬁ?i'h@ﬁb&ﬁﬂh §6t9189n5ﬁrtEBeo@oEﬁﬁlcﬁﬁkﬁqﬁéy 1 beneath a
10 third head 27 fltted with a seallng tool 28. ¢

In operation, the container 1 is initially positioned beneath
the first head 6 where the intermediate~micropérousipolypro-
' pylene membrane 4 is sealed to the rim 2 in the conventional
15 mannér by the sealing tool 7 to confer the normal volume of
'headspace_s. Afterwards the first head ié'removed-and the
- - container is moved to the second head- 22 which is:brought_in--
| ' to a position so that iﬁ is:located on the rim 2. The gas is’
extracted from the headspace by'vécugm suction through the
20 channels 25 and simultaneously the inner piston 23 descends -
to deform the intermediate meﬁbrane-4 until it touches the
food product 3. During this operation the location of the head
22 on the container rim 2 restricts-ghe suction to the area
immediately above the_cohtainer. After the gés has been ex-
25 trécted.from the headspace,. nitrogen is injected through the
channels 25 to returh the system to atmospheric pressure.
Finélly the container is moved to the third head 27 which
descends to seal the second pre-formed foil membrane 26

oy

Lay

_to'thé rim 2 by means of the sealing tool 28..



jadspaceeEL_Jﬁtéﬁwwﬁ{E%the first head is reaned and the cont,ainer |is

rved to the 22 which is brought in- to a position so that It .

; ﬂ | Eiﬁﬁmﬂ“m - The gas is extracted fromthe headspace by vacuum
suct| channel s 2% and sinmul taneously the'inner piston 23
descends to deformthe.internedi ate nenbrane 4 until it touches the food
product 3. During this operation the |ocation of the head 22 on the S
- container rim2 restricts the suction-to the area i medi-ately above the \J =

~container. After the gas has been ex- 25 tracted fromthe headspace, :

. nitrogen is injected through the channels 25 to return the systemto. ¢ .

at nospheric éiessgre Finally the container is noved to the third head 27 |,

whi ch desce eal the second pre-fornmed foil nmenbrane 26 to the rim2 ~
by means of the sealing tool 28: Clainms: 1. A process for sealing a .
~ thermopl astic, basedyfooscosbal Dea1ALCh ERERRDBEASEIE! LRGN FoRNt Al ner

after f||||ng by I nt.er medi at e nenbrane m m- Ccro- porous plastics

© gas- br eat hatfentRiReT A¥Dight paBPFAges Seaydngf Fbm cRatadaespad&athrough the

i nter medi at eg PEMU AN PYaieLhes-hakl ¥rdehenBirade! hadenbe fRERY-e menbrane
into the headspace™and afterwards seaheggﬁthe contilner by a final barrier &

“nmenbrane. . POTUHREITEIGE (FRATRYSRE nPRteRifdet extEEaFhinglo that. .

~after the’ gafadasrdirecthexheadspdcér enrbhghhend- mﬁemeaadtleefore t he .
contalner T, 562l o0k Oy UhEcA LRt PE) heETRIRE Rhe 1RERImART e 1 Ushed |
' membrane into the headspace and afterwards seallng the

- container by a final barrier membrane.

2. A process according to-claim.l'eharactefiSed:in
10 that after the gas has been extracted from the head-
' spece.and before the container is sealed by the final
“barrier membrane,zinert gas is flushed back to
atmospheric pressure to confer the original headspace
volume. -

15 3. a process according to claim 1 or claim 2
characterised: in that the intermediate membrane is
made of polypropylene.

4. A process according to any of the preceding claims
‘characterised in that the porosity to air of the
20  intermediate membrane is from 200cc/min to 2000 cc/min.

5. A process accordlng to any of clalms 1l to 4
' characterised in that the gas is extracted from the
headspace by both mechanlcally deformlng the lnter-
mediate membrane into the headspace and simultaneously
25 using vacuum suction. '
6. A process according to claim 5 chardcterised in
that the vacuum suction and the gas flush are carried
out by means of a suction head positioned over the



atnDspherlc pressure to confer t he orlglnal headsﬁaee—vekuﬁe——&ﬁ— 3.
proecess accordi'ng to claim 1 or claim2,_charact

i*t er medi ate menbrane is made of pol ypr8py| ene. j‘l‘lj EI« E B‘IFccordl ng
any of the preceding clains characterised in t o air of
the 20 ‘internediate membrane is from 200cc/nin to 2000 cc/ mn.
process according to any of clains 1 to 4 characterised in that the gas’ |s
extracted fromthe headspace by both nechanically deformng the inter-
‘medrate menbrane into the headspace and sinul taneously 25  using vacuum
syction. 6. A process according to claim5 characterised in that the _
vacuum suct i on arenitdaEn@as Wiltls ey owtady i W tiye Bead Dbcatsdcohon head
pdsi tioned over the %'contalner with the outer rimof the head | ocated
on the contai ner TASmCOpLaL *ss according to claim1 substantially as
hérei nbefore described with reference to and 5 illustrated by the
accorrpanyl ng dra\o, ngs

%

A process accoxrding to claim 1 substant:.ally
_ as hereinbefore described with reference to and
P 5 illustrated by the accompanying drawings.




