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WOTHEOHA23ENt invention relates to a seal for a container for coR@TEGktsleRN6 7443
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usually potable liquids, which may be passed through 5 recycling
processes of the type currently used to recover polyethylene terephthalate
from bottles, so as to be removed with other non-PET materials. Seals
suitable for heat sealing ArS &t iRoli 6 CfbT &dhERer for a
commestible item may contain a metal foil layer, primarily used for
induction 10 heat sealable seals. The metal foil layer has on its underside
heat sealable layers for adhering to the bottle mouth and, on the upper

side, laj&R @ BRERHeRYSEgR cdldt@sgtiang asefpdosurtaceamtainer for
CiAR SHBIdec i priBbesgin e aRRLcaR A digy SBRIS AN fhrough

tab is provided lying Whoﬁlé within the circumference of the seal have

FeerrirRgcrreerFsasr f inBRnb@anoetmBbaessessioge@ssariplyethylene
tEPEpPRRNAe TR amsDesioraediBy BECVRIHBIJAMIBANOBMER non-PET
segment shaped portion of the seal, for instance by interleaving a
fmF&H@Smaterial between a top, overall plastics layer and the underlying
layer. Ap adhesive layer is positioned between the tabstock and the

plasticSBer SiHaRSHRR b SHRlng REBIAG it LyarHhal ZogRatainer for a
poriiniesfithe vademdpaientxiensdiag @ﬂy@@eﬁhﬁrtﬁ%ﬁp&sm WSERRHuction
|

eati'r%% of the heat seal layer is often conducted after ap(gﬂcation of a

&p! i SSAScrefFastal TRl Iaver 513 hdimencoaside dientisgalable
RipeROSHO RRIMUAIN QA IRIET #RE LR NI Ech UNEO I DRJIESRIES layers to

between the cap_and the mouth of the container, so that the seal 25

BEMARSngRnadaa] sSreRERRYGT 8Tk HRREESHHBRAAYBICh MRK Y REPVided

winvigera tesiiper laygroutidin Breiseal. Buaay RRiBFONIESS RYRovided lying
‘?gpp rate_?]econdary liner, which is fixed in the cap above the seal e.g.

o BIUA SR gHFEHERErBReSanY. AlRrsaleharenkyper aiﬁa%ré‘rhﬁgﬁhﬁﬁh for

instaeed tyebogsbionss, osinsenosdeMeerdbsameiaidol g 1B Ay be

fsurfac Such a 30 resilient layer may be formed of foamed polyolefin
rqm@gi ’y&rﬁ%&g_ laination in a segment shaped portion of the seal, for

instance by interleaving a tabstock material between a top, overall plastics
layer and the underlying layer. An adhesive layer is positioned between the
tabstock and the plastics layer, and continues between the plastics layer and
the portion of the underlying layer extending beyond the tabstock.

Induction heating of the heat seal layer is offen conducted after
application of a cap, for instance a screw cap, to the neck of a container, the
seal being pre-positioned within the cap. In order to provide a uniform
pressure between the cap and the mouth of the container, so that the seal
becomes adhered upon meliing of the heat sealable layer, it is known to
provide a resilient layer within the seal. This may be provided by a separate
secohdary liner, which is fixed in the cap above the seal e.g. formed of
wadding material or foam. Alternatively it may be a layer within the seal itself
positioned, for instance, between the metal foil and the top surface. Such a

resilient layer may be formed of foamed polyolefin material, for instance.
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WO 2009/002795 PC /US2008/067445 There is an increasing1 attempt to
DB Re 7445

used for containing potable liquids. Polyethylene terephthalate is a
convenient material widely used for such bottles, and processes have
been depeleprIAriseRYSHRIAWRS 'REYEBR REIKAR O in packaging
materials used in the production of containers, for instance materials ~~ ~
teesUGehdleaps, fabeRsrcmaelilesgasiastsidorasisirmer patakie liquids.
ﬁ%(}%%ﬁéﬁ?éefé@ﬁh%h%{%a&d | ESHM%H'@PH%%%E@@F%{&@W@& for such

aterials,

materials, which have a density less than 1, by a process invalving '
batiesuahiPEOGRSFRRIMAYE PESTSHRYCMEM Bt senaralie suemdaeosiing

PEIT 350 SSRRIAHAG MRS ) G D HHEH RGN AP LUBIR MR B E PHF&tBInce

to be cleaned of residues of, for instance adhesives and rinsed, before

paiyidaURsthionitasicans riabaismphieshianeasketshiargaps. PET has
RrofiidinPYg e st awRR INVolying B1Rking teeAValREatySSUpARE om other

baths used in the recycling process tend to be highly ¢austic and are
sigrialraivduchsaKearaaiesy f6pmbRaitd by vk Hoce ThinKedvéagqueous

FBRINN {GAR PR PETCYRIR MiRUGs S A PIHaIeHdReRIB: UndElvell as

these conditions, we have found that aluminium exposed to the liquid

FRRR RGP A6y R PITFE P AEiRIalah Rfe thlthe thathPRIEonekie to be
areambdnsrabiselives & 1of halivio aameyRdenesiimebadhesivesveing in a

these baths often degrade adhesive layers 20 used in the production of

ipemaiiitakienden WefoRaisgs Ble predtiaie® Auntthen e8grapeeducts by
thenraissial Bvadipseatiify ene taisldeide r@@@é&d;oﬂ%@i%&ﬁgm in the

density of more than 1 g/ml."Depending on how it is incorporated into a

eycinehiprsifamineth surimidnoRber sasptisniandh aE TUseloattvitRised
hfonalpdalsoNadianeLRpRe dgihar SIeRHISEISODRAR IAKRB iaths for

~avoid chips containing aluminium sinking with the PET. The presence of

sevRiF MUPHighARthaie mitalethdrigied iS0erRr theseirmiditiongeyye have
RAMPIRAFUNG ORISR RS FeONEIRG RN CBMEERese bt aeBefhich

of a laminate comprising the following coextensive layers: a) a plastics top

TgjerEesotng difsialibedeathachissyeingrene of the objectives of the bath is to

remove deposits of adhesives, these baths often degrade adhesive layers
used in the production of the laminates from which seals are produced. If
aluminium degrades, then materials in adjacent layers tend to be released.
Aluminium has a density of more than 1 g/ml. Depending on how it is
incorporated into a seal, a chip containing an aluminium layer may sink with
PET or float with other materials, We have appreciated that steps need to be
taken to avoid chips containing aluminium sinking with the PET. The

presence of residues of aluminium in PET being reused is very undesirable.

A new seal according to the invention for a container for commestibles
is formed of a laminate comprising the following coextensive layers:

a) a plastics top layer;

b) a plastic foam adhesive layer;

c) a foam layer;



c) a foam layer; -2 WO 2009/002795 PCT/US2008/067445 d) a foam/foll

WO ZiHaSRETayer; e) a metal foil; and f) a heat seal layer; whergiri fhe2008/067445
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plastics/foam adhesive adheres the foam to the plastics 5 layer over at
least a portion of their mutually facing surfaces, wherein the foam/foil

adhesiye layey feHiares herHearkigylhg-foil over substantially the entire

area of their mutually facing surfaces with a bond strength of at least
8N/12 8 mM, adnaiadalied™s the 180 peel test (330 mm per minute,

ambiepf temperddia)ead ydperein the seal has a measured density in
the to range 0.6 to 0.95 g ml as determined by the density measurement

methogéesmiilrg bessibsioamlaglicedrr laypidrRrefrrabhniomnekobstics
I%%I%/ester film, for instance a film of PET. Preferably the plastics top layer

RS raht ARG P ATRNIRY Shatng BtuRibmRERS S iRCaRduRRIEIN the

foaaifailoxgidaxes yuiskumaiesetRco gl Stitally B ETIPRIMEEREIP the
thickness in ?ﬁ?range 10 to 50 pm thick. The metal foil is preferably one

RRURIGEH A lutiRR Aedbaly RGN o rases with\aikend isliaredh akat least

SKAING dewikeaaremeditaialiBuspaviteiupisiur ioilsIhusithepdetdinute,
E?foi i%RIreferably of aluminiuméé%r instance 20 having a thickness in the

J90'BE AN TheARaraeipin e ssAl dinsradneanimhdansindn the

randeetioaamriogdierinadodsr MmMEY @ SRR Y @BRRIRY methad
wtatﬂe éog use in contact with commestible materials. The layer may also
ci%?ﬁB €8 88#{E " materials, for instance to provide strength to the adjacent

foil material. 25 Conyeniently the heat seal layer comprises a layer of a
polye:fg\ﬁn%[?é?%ﬁn %riﬂ%%/ﬁtfanRX%fﬁg‘Mo¥%?gdﬂ%§v8%%I Tigp, for
isstanee ardvidecfaPBETcoeRtafdrbipatreabladghiesieneiyeeistieaheatrent,
| | the foil should be by k thods, for inst b
t%%?aegy\%ﬁ%%ge%g%n% 81“ &nfggmg/ﬁo?ao%vr? {Rg u%dsérs?éé?%? g%ea Pc/)vlffse? layer
visible therethrough. Suitably a PET top layer has a thickness in the range

10 to 50 um thick.

The metal foll is preferably one useful for induction heat sealing. Most
currently available induction heat sealing devices are suitable for use with
aluminium foils. Thus the metal foil is preferably of aluminium, for instance

having a thickness in the range 10 to 30 pm.

The heat seal layer may comprise a material suitable for melting and

adhering to the mouth of a container, as well as being suitable for use in

- contact with commestible materials. The layer may also comprise other

materials, for instance to provide strength to the adjacent foil material.
Conveniently the heat seal layer comprises a layer of a polyester material in
combination with the hot melt adhesive material, for instance provided as a
coextruded material. Adhesion between the heat seal layer and the foil
should be by known methods, for instance by use of a solvent based
adhesive, an aqueous based adhesive, an extrudable adhesive or a solvent

less adhesive. The application level of the adhesive between the foil and the
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adhesive, an aqueous based adhesive, an extrudable adhesive or a

WOSHREHESY less adhesive. The application level of the adhesiV& BaEEH067445

the foil and the -3 WO 2009/002795 PCT/US200S/067445 heat seal
layer is, for instance, between 1 and 10g/mz, preferably between 2 and

fgaT NG (8RR 13u e AgaRIAIMEAmBLIRes &180%%“ fo;\:%%;B‘@E?Meen 2

formed frzo a material having'an initial density of fess tha
pref&aby less 5 than 0.7 g/ml, for instance 0.65 g/ml or less. In order to

provide optimum resilience, the density should be above around 0.4 g/ml,
preferablg deRMEsEYES ganerslinasn arisasam rluabeliefagene Biis is formed

AU NS SRR MR RORREARYARRR, HIadBicHNSsS 3o dnamdferably less

enerally adapted so as to provide the desired density characteristic on

aitoal @Al T drslancg A6 hadrhenliess. hijh ertsigie ferenisievepsimum
Aefifide Radelansine R mya%ﬂrﬁﬁ@%/ﬁﬂ?fsfé@yam% at least

measured densnéils less than 0.90 g/ml, for instance as low as 0.85

Bregémdowititably e laas eften podvetinlone. g/ mihressdmgyimer, or
&%@}nga@h@e fPRE RielG{8Eabl; ahEARIAOi P MBPLRPISERRY 30 as to

pm, for instance more than 180 pm. It is 1s genérally

Brderdbe feskhedriianits ehy@digristienan oo palaseak oftbe fhigkness
thae 2REuRIMbd 'P\fgﬂi'iéha%% FpAhe Seasily HA8R98BLB SHNHL BI8ximum

relates to the thickness of the layer before it is laminated with the other

eBnTiRInGST glmbebirafRerabhiie magveascrensily mipgrthanddso/mi,
figqrRAsRESa RWhakshy e daminatignsteaswalthrud st ateRL e Pore

a_:anerally desit%;ed to minimize such changes e.g. by avoiding application

Bredirel asceatinslyihedivgknassry thaormtisrisiarabiveatdanst 125
Ismforped pedtarsbly candestssitimesh et tha iR ess el thefoasd iﬁghe It is

seal is no thicker than the thickness of the starting material. During the
BEARIAY Hrstesisakiedosithedhipbneststediggiisiher dhaedP G s mviaagds often
RISk st ER ETHe adleladoafaindfeilipeptiemam a8haiek here

the foam. Accordingly it is the adhesion between the metal foil and the

rslate vt inRuRieRSSRI Qe JRYRE Beforesildndaminaird with the other

components of the seal. The density may be increased and the thickness
decreased somewhat by the iamination steps, élthough these steps are
generally designed o minimize such changes e.g. by avoiding application of
pressure at a temperature such that the material from which the foam is
formed softens. It can be assumed that the thickness of the foam in the seal
is no thicker than the thickness of the starting material.

During the recycling process, to avoid components comprising a metal
foil layer sinking with the PET in the flotation bath, the foil must remain
adhered to the foam. Accordingly it is the adhesion between the metal foil
and the foam which must be particularly strong and resistant to the hot
caustic liquid in the cleaning baths under the conditions of time and agitation
applied. For this purpose the peel strength is more than the defined

minimum.
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caustic liquid in the cleaning baths under the conditions of time and

WO agitationosapplied. For this purpose the peel strength is moreRGEAIH1808/067445

defined 30 minimum. -4 WO 2009/002795 PCT/tIS2008/067445 The
foam may be directly attached to the foiI by an adhesive coating.

Alternatively there may be add ion rt of the dhesve
ayer DL 2R B RS o 4 AR ML AL A Coating.
emm&m thezenraay Heeaddtbo fail lmyemlﬁmsmdg)pmetbfrﬂmmlheswe layer

ied by extrusio altern tlveI oIv nt or aqueous-hase,
eswe%naitelrfla arc}p%ﬁe ok T}qwd berpweent Tfﬂ] 8% S5 t()jetween the

Emfeeahﬂ;thﬁimtmldquh&:(mmspelwtetha@tmeadhappdeedﬁqn}uedtasmn or,

een the fail and the foam dc rv Where ap rp
n¢ edma g

|aI |s¥jsed év%eltlng ?&%%%Fa ur%sg ggiseler?:? 8 B hgd as a

Ieapdblmem/aemahenfddnagdnmmfémamng |Erwﬁdmbt3actmatlange heat (e.g.
I raIr prqvided on th 03|t side of thefo Alte nat

e T R o RS BT i b S 16 foam

andnutav&dlngWﬂeereAadhzﬁnrffeﬁe rlmiep&rt pmly:smihame neeliegivietaperature

d for the fo ail S|ve Caatin Iev in the ran
BB e R R o B a0 g rng
weMEeadheafWﬂmdaaemnkaganainewnaprﬁ)ﬂdm OFhih mep;mmtebetde of
(FRSH ﬁe\én%dt“ Saﬂ‘&ﬁfsré’é‘;‘ [ag W%b MM WINENASER S fine foil is
ormaIIy e sea |s Aot arge end gh po cut aRpapproprla 2 %i22§
Saplipkd ior o |pt maﬁm:iaatlmageammo p@osinieawaiae mrpmmmmhgjrethane

SELSE D DR A0 AP B AR LIRS S BARRIIMMER R0 n e

across minate e samp ftl be
rBhgeddbsti@titis to be determined between a portion where the
plastics top layer is adhered to the foam on the opposite side to the foil, at

the Ioc’ﬁhen‘i&ﬁ‘étﬁe&!et%%% isedeienuibe tbenhunt edranaihibetoeen the
f
Blaw g mla,%% E&téﬂ%%ﬁa@ﬁd lﬁ%pf‘e%ﬂrﬁ%gi‘%éa\@’a?ﬂgﬁeout by

tensile tester, and ayers tob
cuttioper aameletﬁematheahmbtfmmmﬁe@dae@aé is cut. (Normally the seal

itself is not large enocugh to cut an appropriate sized sample or to peel
sufficient material to provide a value for the running peel strength). The
samples are cut from a strip 12.5 mm wide taken across the web of laminate.
The sample should be at least 80 mm long. The peel strength is to be
determined between a portion where the plastics top layer is adhered to the
foam on the opposite side to the foil, at the location where the adhesive peel
is to be commenced. In order to allow the foil and underlying layers 1o be
clamped infc one jaw of the tensile tester, and layers of the laminate
including the foam to be attached in the other jaw, a portion of the adhesive
is initially removed, for instance by use of an appropriate sclvent, which

attacks that adhesive, which does not attack the other adhesives, and which |
does not damage the integrity of the other components (foil, PET, foam). As
indicated, the foil and underlying layers are fixed into one jaw of a tensile

tester, with the foam and upper layers fixed in the other jaw. The jaws are
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is initially removed, for instance by use of an appropriate solvent, which

WO ARt adhesive, which does not attack the other adhesSteSUaHEB/067445

which does not damage the integrity of the other components (foil, PET,
foam). As 30 indicated, the foil and underlying layers are fixed into one

IS R e e TR L IR T2 et s
sépaeaté@rdh@%@tat ai'm@mafats;s rismmiﬁmas%caﬂdmaamagtsnsion of at
ASEA 0 1 ABRALS 529005 DA RIS
e widedample. 5 The value for the 180 peel test should preferably be

at least 8N/12.5 mm width carried out by this test, preferably at least 9N,
more pléterédiieatorehst 168 reehitshebauld piehesadohencddansicAMEl 2.5

Arh Wil desby b e pealdsetepmingd 3 ioflouis: Uie salddtdRrably at

diameter measured, in order to calculate the 'surface area. The thickness
lsai Afddsipetrsiangs i NRLBare.spHien Rmtuicbiapth®iness gauge

with a 10 mm foot. The force generated by the springs on the foot is 1.8 to

2.2N. TH® IfRnsEveighsd srdS dateminedanedolinwsstahbe @gaiphas its
afanraskringadarabiepsbiwer(Rieiarabixtiowbdagimet pirsss (BRamsibidias is

density is calculated from the weight and the measured dimensions. The

aasHras Yabe P diddM=k Sy sRtoarearss siahtickngsy gaveg with a 10
ATBUBHRY Tt IBRcsgehnuibRaiony sadhihedaniaim a0 9fshe 2.oN. The

surface area of the seal. The test may have to be carried-out by cutting a

inRnitevsiahng Heinthaveyiahigohalsnsenify dnslanceirarabifiofgyeasuring
gnall leAscanmMgsiateiis e Tie fogkphihe thickiessramige. 2ththasealy is

IS %enerally cut from a web of laminate. The invention also_provides such

iesnisAgIng %) weishie S04 téhaayieasyes e siansadnEBRedensity
MANICEReWRlshtdeamdanetna\inssa bisksressptas 189t Bridg that the

seal will be cut so that the tab forms 50% of the surface area of the seal. The
test may have to be carried out by cutting a suitable sample from a web,
before punching of seals, if a seal is too small to accommodate the entire foot

of the thickness gauge.

The seal is generally cut from a web of [aminate. The invention also
provides such a web, comprising;

a) a polyester top layer;

b) a plastics/foam adhesive layer;

c) a polyolefin foam layer having a thickness of at least 125 um,
preferably in the range 150 pm to 350 pm;

d) a foam/foil adhesive layer;

e} an aluminium foil layer having a thickness of at least 12 ym;
and

) a heat seal layer,

wherein the foam/foil adhesive layer adheres the foam to the foil over

substantially the entire area of their facing surfaces with a bond strength of at

-6-
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25 preferably in the range 150 pm to 350 pm; d) a foam/foil adhesive

WORBAETEN aluminium foil layer having a thickness of at leas® €2/ P 0Hpf 445

f) a heat seal layer, 30 wherein the foam/foil adhesive layer adheres the
foam to the foil over substantially the entire area of their facing surfaces

Wt A nc Hreneinl A i c)";%zﬁ%w%g VREICLA SRR Yitoin, said

least 8N/12.5 mm measured by the 180 peel test described herein, sal _
laminate hAdigs riedskesitedsitensidetcamindetoyminederiyitythe  density

FHE%HF%%HE methed deseribed *Px%ﬁ%'fh Qif'?%ésgq'gég%%}ﬁ@@g&émy less

ess than 0.9 g/ml, for instance in the range
tBATHAMR ol/El, Aedyrsdcioem by ihier iasamoed by dhghing together two
preformed laminates by application of the plastics/foam adhesive layer

and/or TREfRRIMBIEaWRESIaYhE rfqrﬁ’ﬂﬁdedcﬁx?éﬁ%ﬁﬂﬁhéhé @g@ﬁp@tpgether
%f%@ﬁﬂﬂ%ﬂiqéﬁiﬁ%yﬂngé}g@aﬁﬁﬂ gy R BRI ays il layer

foam layer, also having a suitable foil/foam adhesive for provision of the
andispr éﬁé@ﬂﬁﬁ)ﬁ heeiNgtiaYee pbljesiepryenigatyatiermys supplied a
bripsledIaththRIBEFREHSIN '%@ﬁ@%?%@ﬂi%ﬂﬁﬁquﬁﬂ%‘ﬁaﬂ?#%%emam

lastics/foam adhesive layer. Suitable methods of application of the
g&ﬁési@ﬁﬁv&%‘%pﬁcaﬁlﬂ?ﬁ@f% doiliéprry \astepsivmdatnagisigangf the

éig%fﬁgfm SWCP@@%%@@WSWE@Q@%N@B'%?Qheéﬂ@aﬁ?cﬂéﬁﬁock, is

based on a 15 polyolefin, especially an ethylene copolymer, by application

hren wehsaad danbis o deaming e digrelication £h astics/foam

REPRRISINIAJUE tae)iRIBRlIGRiRJa¥EHNAHBIRUTREE BV 8L O RREME involve
material e.g. ethylene-wr&ﬂ) acetate (EVA) which is joined to the foam by

applicatin oPheat feleie Plarrietdhrmrr adhesiMae Wﬁ@)aﬁ@l%d coating
RISESIGeS rAEIASIGH NeRtad 28.aAHAbLROCKREIRES falaRPUeAIREl on a

pressure, allows adhesion to take place without damaging other heat

RehsiRinageresidiias i\ ihiaife ROBOAING a Iyt ARIGaNPIMgTapatwo part
SIROSKA WS GhHRMBEIN &ihhfRfes or by a holt melt process in which the

plastics top layer has a surface layer of a hot melt material e.g. ethylene-vinyl
acetate (EVA) which is joined to the foam by application of heat from the
plastics top layer side of the laminate, and pressure. Provision of heated

and/or cooled rollers for application of pressure, allows adhesion to take

~ place without damaging other heat sensitive layers. For an EVA hot melt

coating a hot roller running at a temperature of between 120 o 145°C,
preferably around 130 to 135°C should be capable of adhering the foam to
the plastics without excessive softening of the foam.

In another method, a preformed laminate of aluminium foil and heat
seal layer is adhered to a preformed laminate of top layer, plastics/foam
adhesive layer and foam layer by application of the foam/foil adhesive layer.
Such an adhesive may be applied by coating a solvent or water-borne
adhesive material, by extruding a hot melt adhesive or by application of a two
part adhesive.



preferably around 130 to 135C should be capable of adhering the foam to

WOtHEHIBEYS without excessive softening of the foam. 25 In antftAgyS2008/667445
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method, a preformed laminate of aluminium foil and heat seal layer is
adhered to a preformed laminate of top layer, plastics/foam adhesive

layer apd f; layer licagion of the foam/foil adhesive layer., Such
an adhggiv%%ma%e §§S%%Hdéb3{ éoaﬁlrr?gwg %blv%ﬁ%%rr W%te?%%%ﬁé?‘%h hsgtcg% or
sictaliahdousktrubivty ahet phettiadHosive adbesipplitajien ahd tilee Jdam/foil
ive,. -7 0 5 PCT/U52008/Q067445 | e .
D Ee el S e e o SRS eyl daoyiao e
priytetgfoton fajlsesivie leyriaahwithedoamniidtcadbietiedtareraami eapheformed
' i | ing the polyester top layver.into
e SR O Tl S TR TSR R o
gliimiedurason aditd exdisatiayers tnathactibsivsidayefsheroaachwitide of the
é;ﬁsponding application of the adhesive layers on each side of the
oam. There is also provided in the present invention a new method for

formingrg agipatg a}ragaa>rﬁmsf§ﬁ§%gﬁﬁw@mmw 'ée?wte%f%' d for

a metal foil, a foam/foil" adhesive layer oam layer, and a plastic film
treingte lemingigtivihetativn so that the plastic film is on the foam side

gf the prefpapathiaiinaie. ik a graglicy/faa FIVE Isapplies o i
thse mutuaEIjI?y facing 15 surfaces of the plas%l ?i%gga’n tfﬁé%fcﬂm; dneg‘v(\:lga%%/&m
pressufsiiegbistied at the laminating station between the preformed

[apapaieAadiePlaste fg%%ﬁggﬁémﬁ%ﬁgﬁfﬁn é?é%ﬂﬂﬁéq fostBfon so

plastic film; wherein in the preforme and the

Hetdhpmlesticdia ipomnlie haoried bY theonefetraagtirminatisured

IBeyatsT%I%I? gagﬁnﬁr%ﬁggﬁgtgd@i@?’%m%%%roggﬂv@%@?efﬁgjrﬁ')LﬁL&ﬁy facing
surfaces of the plastic film and the foam; and

c) pressure is applied at the laminating station between the preformed
laminate and the piastic film whereby the foam surface is adhered fo

the plastic film;

wherein in the preformed laminate the foam layer and the metal foil/heat seal
layer are joined by a bond strength as measured by the 180° peel strength
test (330 mm/min, room temperature} of at least 8N/12.5 mm,

and wherein in the preformed laminate the foam layer has a thickness

of at least 125 ym and a density of no more than 0.7g/ml.

Preferably the method involves interposing a tab stock between the

plastics film and the adhesive.

Preferably the foil is aluminium, has a thickness of at least 12 ym and

the foam is at least 175 um, more preferably at least 190 um thick.

Preferably the density of the foam is no more than 0.7g/ml, preferably
less than 0.65g/ml, in the preformed laminate.



and wherein in the preformed laminate the foam layer has a thickness of

WO 2048442755 pm and a density of no more than 0.7g/ml. Prefetabif tas/067445

16

15

20

25

method involves interposing a tab stock between the 25 plastics film and

the adhesive. Prefera_bly the foil is aluminium, has a thickness of at least

12 pmend HideRmiivahiRastads RACBIARLE M AhIGaSLLARAith 2
thick. Preferably the density of the foam is no more than 0.7g/ml,

prele b racisyaiiion. coanarally tss piafainge gomaresiplggnaterial.  The
3@9@@%@@%?&@%%0%9%@% PeRIgesHIRYENHRGISBly containing a

encompasses containers sealed with a seal of the invention, generally

eekRblRifigHCort hr M NBtTAY PO diaaifeFRPefaratayel the seal, for
HRQUFB0IGPRIERICE DOilR. BEREHARRGERBIGN MEA ROARRIP LAuE B8 1o the

container may also have a screw cap over the seal, for 5 Instance which is
eRpiRassefotehaasiidindeRiBe AliviertiNeYehrys tRe deshtamic O ifethe seal

ARV YB PR PUREIHVAN AR AAYRECERpVer the seal may be applied

after heat-sealing of the seal. The invention is further illustrated in the

accompagyiRgehavAnEs irtMatiaUsgaied is asedi MG drawings in
one-piece according to one i0 embodiment of the invention; Figure 2

YaNFEs U edtiof tRog§RIPTaLEERYEHI & cBRfirjitsCartifiRiding to one

embediment ef the inventien; Figure 3 represents a schematic diagram of
part of a manufacturing live for the embodiment of Figure 2; and 15

Figure Fidsigeperspeetiventicw afqmitaf theoling of figiesdAssshosdtinding to
Figure 1, a segl (1) comprises a plastics top layer (2), a foam layer (3), a
?ﬁ‘gﬁ%ﬁ OE‘#é%ﬁs‘?a&ﬁ%W i“&ﬂmprising a combination of an

adhesiye layer,(6), a further plastics film layer (7) and a heat seal laye, ,
), Ful e RS A S A A TN R e 3, e dgeturing
[pfadticsHearmadhiksivatlaf Eigd® . Ansmpreferred embodiment of the

invention where the plastics/foam
Figure 4 is a perspective view of part of the line of figures.

As shown in Figure 1, a seal (1) comprises a plastics top layer (2), a
foam layer (3), a metal foil (4), a heat seal layer (5) comprising a combination
of an adhesive layer (6), a further plastics film layer (7) and a heat seal layer
(8). Furthermore the film comprises foam/foil adhesive layer (9) and

plastics/foam adhesive layer (10).

In a preferred embodiment of the invention where the plastics/foam
adhesive layer (10) is exiended between the foam (3) and plastics (2), foam
layer (3) is around 180 um thick, and is formed from a polyethylene foam
having a starting density of around 0.63 g/ml.

The plastics film layer (2) is preferably formed of transparent PET, for
instance having a thickness in the range 15 to 30 ym, preferably around 23

um.

Metal foil (4) is of aluminium, having a thickness of 15 ym.
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adhesive layer (10) is extended between the foam (3) and plastics (2),

WORSMIHO$AYRS (3) is around 190 pm thick, and is formed from a PER/EHAIBAE 7445

foam having a starting density of around 0.63 g/ml. 25 The plastics film
layer (2) is preferably formed of transparent PET, for instance having a

thicknesp g asgects. A Y BISEIBANA B R MRl 12 ym

4) is of aluminium, having a thickn of 15 pm.

oHUBE008/GePATSIdPRe At seal [rcattihafers)dbesingetbofall REN  The
layRE SRk %thﬁ%fe%'%&@%ﬁ%@%@ﬂt}?%‘ﬁ%@?&ﬂ%sﬁhce up to 15

adhering to foil (). The adhesive ely to have a ness of aroun
pnd e hektaatenaiagaldayeh (Fhéhaenariiiamiadans) thick.

genera,ly around 12 pm thick. 5 Foam/foil adhesive layer (9) is preferably
formed &mpﬁ@ﬁg@l‘yﬁreﬁﬁ%, (Sretisrapietngbin-ffeenpge, dpglicavatpart

Mt Srefardbhydevii-lpuer) ispurierably farmedaians gm

extrudable, thermoplastic material, for instance a copolymer of ethylene,

for instaptRwiis Viaybacetrls, (BethlaseribRCIdRsHYIale ealersetfudable,
The seal of Figure 1 is preferably cut to include a small tab extendin

BoReriRstisRRtrsRinir isiarsan sPreYmameE ewienssid B]ﬁ%ﬁ@ce with
se8l ateesteh Mrthadealiedeves dicingaprRigaton of the seal to the

mouth of a filled container or may extend beyond the circumference of the
containEnenseathof Wiggrthe sealintcrperation (Saatindds Py imailedBextending

BB e rels et e 0 et
Shewtabnriigube Zotdadabbadd asial( Hbpidution fores! séal Magieshayth of a
R RO i T —
auhehiilhygritRDedliegesjbeapianticS Bty &y HihtbiRfoABEIRYE Of the
AT RS e 2R 5o o
a container.

A second embodiment of the invention shown in Figure 2 is a tabbed
seal (11). This is formed of a plastics layer (12), a foam layer (13), a foil
layer (14) and a heat seal layer (15). Adhesive layer (19} adheres the foam
(13) to the foil (14), whilst adhesive layer (20) adheres the plastics film layer
(12) to the foam layer (13). In this embodiment there is also provided a
tabstock layer (21). This is interposed between the adhesive layer (20) and
the foam layer (13), whereby it is adhered to the plastics film layer (12),
leaving the interface (22) between the plastics film (21) and foam (13) free of
adhesion. This allows the tab to be lifted for removal of the seal from a

container by the consumer.

The embodiment of Figure 2 is preferably made by feeding a plastics
film to form layer (12) and tabstock (21) to a laminating station, with a
preformed laminate of foam (13) and foil (14), along with corresponding

adhesive (19) and heat seal portion (15), with adhesive (20) being applied at

-10 -



the foam layer (13), whereby it is adhered to the plastics film layer (12),

WO RGN TAT interface (22) between the plastics film (21) and a4 dg+45
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of 25 adhesion. This allows the tab to be lifted for removal of the seal from
a container by the consumer. The embodiment of Figure 2 is preferably

thadaMnRRAGABIAS TR BRIy He(LohRld LAPS1RGK AR bi%Rtruded

laminating station, with a preformed lamihate of foam (13) and foil (14),
matﬁjimm%%dn@miB@*@ami‘vé’o‘gw@@daﬁ@bfrsem portion (15), with
adhesive (20) being applied at -10 WO 2009/002795 _ o
PCT/UABBTM e A hlatanah Hip e dtiaisnofradniessratedsipa liquid may
BePligpiRsA GHgInOkepBudRgrandleriahdor inshance AlUsHREdils 1o the
Figure 3 and 4. Alternatively, in place of the curtain of extruded material, a
iRjaIéesRy be applied using a roller, knife or other liquid coating apparatus

to the 5 interface, Alternatively a heat seal layer (20) preformed on the

undersitlieBIFHECE YA MRS IF¥REFHY MEteapsh v theupgstsidpirf the
pressse giimanpliedabeseenairadeass Baanebidy (11 ihimaarsimaat i abplied

illustrated) the form may be somewhat thinner, for instance at least 125

GBS PliSRe BAPTE B0 prin 48t &rabrsiarBt érpbdldtirdedh %ﬁ\ahform

iREPBEABRRAMAh PR HORS NALIBAEASE IRASNIDS INNEIIPFRSPRe than
much as in the extrusign lamination process. In Ei%l;re 3 is shown

SEHenmesilsderst dnithsaresrthivrstehifihnierpeewes and hence
4669r¢iog ichadee & Hedsprefarmed modeate (37 mEeMSIg fkitetRsion

surface foam layer (13), also comprising foil (14) and corresponding
I3ANBEHPN&JRPERS), and heat seal layer (15), is fed from a reel (23)

towards laminating station (26). From reel (24) is fed tabstqck, generally
compr OGBS STBBLCRSHAIT O R DL iRB Aacturing
imachbidireiiercod iimanpFRiuss ffom reel 20 (24). At (25) the tabstock
and preformed laminate (27) are fed together towards the laminating

stationA26ieialsndedaenihetaufitatiogsiatiomg26s ifts top surface foam layer
(13), also comprising foil (14) and corresponding adhesion fayer (19), and
heat seal layer (15), is fed from a reel (23) towards laminating station (26).
From reel (24) is fed tabstock, generally comprising several strips of tabstock
materially arranged across the machine direction of the apparatus, from reel
(24). At (25) the tabstock and preformed laminate (27) are fed together
towards the laminating station (26). Also fed to the laminating station (26) is

plastics film layer (12) from the reel (28). The plastics film (12) is fed fo the

laminating station so that it lies over the foam/tabstock surface and is
adhered thereic by adhesive (20), in this case fed as a curtain from extruder
(28). Pressure is applied between a pressure roller (30) and roller (31), fo
which heat or cooling may be applied as desired. The formed laminate is
then reeled up on reel (32). Optionally the web is slit before reeling, for
instance to form reels comprising a single strip of tabstock, from which seals
may be punched. Aiternatively, a web comprising several strips of tabstock

may be reeled as a single web and slit immediately before use.

-1 -



plastics film layer (12) from the reel (28). The plastics film (12) is fed to the
WO|aiPIN&ETRY station so that it lies over the foam/tabstock surfad® aE1808/067445

adhered thereto by adhesive (20), in this case fed as a curtain from

extruder 25 (29). Pressure is applied between a pressure roller (30) aheSLLP

Ilﬁg ), to which heat or cooling may be applied as desired. The
aminate is then reeled up on reel (32). Optionally the web is slit

before reeling, for instance to form reels comprising a single strip of

tabstock, fronhwggrgq 55205 0 %P\%fw%o%ﬁﬁl&esmgée%h%%e t%)f a laminate

comprising several strips of tab may be’reeled as a single we

anohplisingrestiatelysbefore use. -11 WO 2009/002795

PCTI/I OOB/%?(%%@(?IXI& Lé%f CLAIMS 1. A seal for a container for

commestibles forme néte comprising coextensive: a) a plastics
top layky; b) aagwaa&smam@mmaggar c) a foam layer; d) a foam/foil
adheS|¥f Iayeé [ﬁ TQ? foil; and f) a heat seal layer; wherein the
plastics/foam adhesiveadheres the foam to the plastics top layer over at
least adPortiorn do arelfdicidhasiviadeyavherein the foam/foil adhesive layer
adher the fg t?@ Jﬁver substantially the entire area of their
facmg rfaces wit ond strength of at least 8N/12.5mm, measured by

the 1860 peektbstad@saideyein the present speC|f|cat|on having a

meas%ﬂ&ﬂsf% Qgﬁr esc@B%é)%@rHM dglerming cpyﬂ%eplasttcs

den5|ty measureme '[ me ereln seal according to
fsaitaveie vietich {aesfbanmmly@n cr:tfrﬂma:e‘gcmgoebmfeﬂa,f@meranﬁtfmémam/fon

AGRALRI 9 S AURNL Ys 2B WRIEN N AROHAISIR 1B stantially the entire area
of their facing surfaces with a bond strength of at least 8N/12.5mm,
measured by the 180° peel test described in the present specification,

having a measured density in the range 0.6 to 0.95 gml’ as

determined by the density measurement method described herein.

2. A seal according fo claim 1, in which the foam layer comprises

a polyolefin foam.

3. A seal according to claim 1 cr 2, in which the polyolefin foam

layer has a thickness in the range 175 to 350 pm.

4. A seal according to any preceding claim, in which the foil is
aluminium.
5. A seal according to claim 4, in which the aluminium foil is at

least 12 um thick, preferably 15 to 25 um thick.

6. A seal according to any preceding claim, in which the plastics

top layer is polyester, preferably PET.

-12-



layer has a thickness in the range 175 to 350 pm. 4. A seal according to

WO 2f8P8PéEEding claim, in which the foil is aluminium. 5. A seaP &AEOPHiRR e 445
claim 4, in which the aluminium foil is at least 12 pm thick, preferably 1%/%081 Lp
to 25 pm thick. 6. A seal according to any preceding claim, in which the -
plastics top layer is polyester, preferably PET. -12 WO 20091002795
PCT11J52008/067445 iIMCSLLP 7. A seal according to any preceding )
claim, if which théghiasfesdiap fayanyirpReding ElBiwnithwaishrbaypiastics
Wishiaydie ciremiareBCe:8f iR cRoR &UHEARRIDEH RS PRANRLIBSRERE the

area over which the plastics top layer is not'adhered to the foam layer. 8.

i@@éé@c%mﬁf&sﬁ?c@aﬁﬁ@ﬁﬁ%ﬁémé% ébRfAYEs which the plastics top
seemeticthanesbyey glPlastissdpaterial adhered on the side of a seal-

shaped layer of plastics material and adhered to the layer of plastics
material by a layer of the plastics/foam adhesive. 9. A seal according to

claim &_in whichstg tabdsiamyestereldraferably RiElehlQné $88! comprises a

according to any of claims 7 to 9, in which the é)lastics/foam adhesive

PR RBiIRRadalayspaft Bsireumaedanpebmy an. thessige of a seak
m@é@im@wﬁ&la&nﬁ&éﬁ&éﬁavamér@mmﬁea/ég FoRgResti¥e material

layer comprises an extruded thermoplastic adhesive. 12. A seal

EorlRG T sy reticalfRpaaanasRich the foam/foil adhesive is a hot
melt adhesive applied from a co-extended coating on the top plastics
layer. 13. A container cap containing a seal according to any of claims 1

to 12. 4. A cap SRR MR Plaifhich Aaswhicheheldaids Boixester,
saferaefreMEgto claim 13 which is a snap-on cap.

10. A seal according to any of claims 7 to 9, in which the

plastics/foam adhesive layer comprises a two-part polyurethane composition,

11. A seal according to any of claims 7 to 9, in which the

plastics/foam adhesive layer comprises an extruded thermoplastic adhesive.
12. A seal according to any preceding claim, in which the foam/foil
adhesive is a hot melt adhesive applied from a co-extended coating on the

top plastics layer.

13. A container cap containing a seal according to any of claims 1
{o 12.

14. A cap according fo claim 13, which has a screw closure.

15. A cap according to claim 13 which is a snap-on cap.
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-13 WO 2009/002795 PCT/US2008/067445 MCSLLP 16. A sealed
WOCHWBIAEIPEomprising a vessel and, inside the vessel a comnRSSEBR008/H67445

material, wherein the vessel has a mouth, and the mouth is sealed with a

seal according to any of claims 1 to 12 which is adhered to the mouth of MCSLLP

the vessggl via gai t r tain rdin '
inwhich the et ST e RN RSP AT SR Wsse o
ternesitaia enatedadinghereifinhes @SB! Wissrein et sseidstfermedith is

abppivesier PelarablyRELg %B-a%ggsgéeviaﬁgg%%d% BAYLEAAMSS the

to 18, wherein the vessel has a ne is attached a screw top
Feuliry the vesredyiA srithbealfss@\ialieg.a closed container in which,
a) a vessel having a mouth is at least partly filled with a commestible
material; b) a seal according to any of claims 1 to 12 is positioned across

the moith of the GE¥sdnainacerminse i isinémt-$6alid Whishptiratamuhestible
heakieaing Q?ﬁétéﬁ@ AR, ﬁiggf@'ﬁ%ﬁywal@%}yveen the seal and the mouth

of the vessel. 21. A metho cordirig to claim 20, in which heat is
applied by induction heating of the foil layer. 22. A method according to

claim 29gor 2JAV&Bﬁ@iﬂéh%aeéﬁﬁha%%laﬁﬁk@Bﬁﬁe/,S%ﬂ%é?é?ﬁwg%%sez is

across the mouth by application of a cap carrying the seal onto the nec
frsued afhalviestels rralppnpyaRFdressure, followed by application of
heat to melt the heat seal layer. -14 MCSLLP 23. A method according to

claim 22, in which the vessel is formed of polyester.
A container according to any of claims 16 to 18, wherein the

vessel has a neck to which is attached a screw top overlying the seal.

20 A method of providing a closed container in which,

a) a vessel having a mouth is at least partly filled with a
commestible material;

b) a seal according to any of claims 1 to 12 is positioned across
the mouth of the vessel; and

C) the seal is heat-sealed by application of heat to the heat seal
layer and pressure between the seal and the mouth of the
vessel.

21. A method according to claim 20, in which heat is applied by
induction heating of the foil layer.

22. A method according to claim 20 or 21, wherein the vessel has a
neck and the seal is positioned across the mouth by application of a cap
carrying the seal onto the neck in such a manner as to apply said pressure,

followed by application of heat to melt the heat seal layer.

-14-
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24. A method according to any of claims 20 to 23, in which the 5
commestible material is a potable liquid. 25. A laminate web suitable té¢SLLF
producing the seal of claim 1 comprising a) a polyester top layer; 10 b) a
plastics/foam adhesive layer; c) a polyolefin foam layer having a thickness

of at least 125 pm, preferably in the range 150 to 350 pm; d) a foam/foil
adhesive layer; e) an aluminium foil layer having a thickness of at least 12
pm; arb-15 fﬁ&?%ﬁ?%@%@ﬁvtﬁé@r@fdammmgwﬁ%rformed of
wslpesesythe foam to the foil over substantially the entire area of their

facing surfaces with a bond strength of at least 8N/12.5 mm measured by
the 180 peel test described herein, said laminate having a measured

densitpin thexangmBb40cd g W' a0 eaiesmines by thadeasiie

measurement method described herein. 26. A laminate web according to
AT oRlinR RERTRE D SRR fo A Wi er includes i) a tabstock material
strip which extends part way across the width 25 of the web; and ii) a
continté us plastics. film, and the tabstock is between the continuous

plastic§fim ey LaRiRdrLPIBIHERBARRRSR BlaEatY film
dnshpeatiaghe foam by the said plastics/foam adhesive layer. 30 -15

quLL(% 27. A Iar&i}n e ng acc?_rding'to claim 26, which includes §evera|
strips tabstOBC AT ?fa’i z?c‘%’é the width of the web, each extending
substanlially thpifstitigthrofabibeytle 228, A manufacturing method for
forming)a Iamgn&t)?yog st &aorrndg é?having a thickness of at least 125 um,
preferably in the range 150 to 350 um;

d} a foam/foil adhesive layer;

e) an aluminium foil layer having a thickness of at least 12 ym; and

f) a heat seal layer,

wherein the foam/foil adhesive layer adheres the foam to the foil over
substantially the entire area of their facing surfaces with a bond strength of at
least 8N/12.5 mm measured by the 180° peel test described herein,

said laminate having a measured density in the range 0.6 t0 0.95 g m!

as determined by the density measurement method described herein.

26.  Alaminate web according to claim 25, in which the polyester top
layer includes

)] a tabstock material strip which extends part way across the width
of the web; and

i) a continuous plastics film,

and the tabstock is between the continuous plastics film and the foam
and is adhered to the continuous plastics film but not to the foam by the said

plastics/foam adhesive layer.
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claim 25 wherein a) a preformed laminate of heat seal layer, a metal foil, a
foam/foil adhesive layer and a foam layer and a plastic film are separately

fed to a lamination station so that the plastic film is on the foam side of

the preformed 10 laminate b) a plastics/foam adhesive is applied betwdERLLP
the mutually facing surfaces of the plastic film and the foam; and c)

pressure is applied in the laminating station and the plastics/foam

adhesé is clréMitRiRpEhe testarelaighefodvaighinahstas sasral
whesein bt ol efrimest ReriRatenb o fogianenael, Bednelaldadihgat

seal layer are joined by a bond strength as measured by the 1800 peel
ihstigitiabstredshenehhot dmteRperature) of at least 8N/12.5 mm,

and wherein in the preformed laminate the foam layer has a thickness of

at Ieasé@’lZS pm and z% density of no mare than 0.7g/ml. 20 29. A )
manufatturing ERYEHEEBRIMG BAdL0h SPEMingrdRTHEakR MEh AGeording to
Apphetbhyreisitsion of an extrudable adhesive. 30. A manufacturing

thod di laims 28 or 29 wherein g 25 tab stock material _
Paving?h wid FECHBRE WS TRAb A e Vel AR o drgrmfol

daimisatinipgelutiog anddmiripepesed detwsteniihe plastigsdieanly asthesiye
B SR TR S e
leegioateextending beyond the tab stock. -16

b) a plastics/foam adhesive is applied between the mutually facing
surfaces of the plastic film and the foam; and

c) pressure is applied in the laminating station and the plastics/foam
adhesive is cured whereby the surfaces are adhered to one another;

wherein in the preformed laminate the foam layer and the metal foil/heat
seal layer are joined by a bond strength as measured by the 180° peel strength
test (330 mm/min, room temperature) of at least 8N/12.5 mm,

and wherein in the preformed laminate the foam layer has a thickness of

at least 125 ym and a density of no more than 0.7g/ml.

28. A manufacturing method according to claim 28 in which the

adhesive is applied by extrusion of an extrudable adhesive.

30. A manufacturing method according to claims 28 or 29 wherein a
tab stock material having a width less than the width of, the plastics material is
fed to the laminating solution and is interposed between the plastics/foam
adhesive and the plastics film, whereby the adhesive adheres the tab stock to
the plastics film in addition to adhering the plastics film to the foam in the region
extending beyond the tab stock.
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