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A SEAL FOR A CONTAI NER The present invention rel ates
to a seal for a container for commestibles, usually

w@oedaoalohm93 i qui ds, which nay be passed through PeTysionsigs7445

processes of the type currently used to recover
pol yet hyl ene terephthalate frombottles, so as to be
removed wth other non-PET materials. Seals suitable

for heat sealing ar;\ogﬁs&tﬁem%a ntai ner for a
commestible item mm&gﬁ | ayer,
primarily used for induction heat seal able seals. The
nmetal foil layer has on its underside heat seal abl e

I f dh tq th ttle nmouth and, on the .
upper Tieprasi, Bentaho e alesenan carl JoF e Agrioniaiger for
adbrHRRBfibIRY! fkRIph ﬁatﬁ@yll er Qi A mitdyt rF)eordbaﬂs”seer through

ot her appllcatlono data. Seal's In V\,hlc ata
piesyelingd aneﬁgeﬁhof Ithewlypei gutreptly i usadhrfter recorenfpalyathylene

n_desgcribed in, for instanc .
Vel ORI TRl Bfles. ot S douse Sam0NSH. Wik othey ARp-PET
haafcpiamged by preventlng | am nation in a segnent shaped
portion of the seal, for instance by interleaving a

t abst ok, 8RLREDR fop%‘é?%afaﬁhd %Pourﬂl"ﬁ{ﬁh'{oum %fta' (90°1”|tamer for a

| ayer and the underlying [ayer esive
pesimestikld ites wencaortairt abneta\d: koiblaglet, hmrmhraiytused for lnductlon

PO O U
tigers afos tferingndU Bid Botthedute Md, toHe tﬁéa\jpp%?aéldé aysfers to

is often conducted after application of a cap, for
mgwdﬁcr@eah@mﬁ@v\st&ugthtand Ao ursl sififacecwhichi may, be rp@ovuded

59 o P SPRRH GRS S k5 By e B i
WHElly @ithim ehe QcahiiéfenceOot iaé 28 KRR bb@ﬁ%@é?cnbed in, for
adhered upon nelting of the heat seal abl e | ayer, is

KRBARCE.0 %3/9@@4%5,r‘é§4196én986 @ylérUﬁﬁtaﬁﬁlmGwe Téf@atab may be
Thred'BY byl o g 5860 S6E8RE ol Bffg peal, for

iristaacklibydintarieavirg adabsieek métdr@ll hetwaen ¥ tdp, rverdle plastics
itself positioned, for instance,

layer within the,_ seal
!ﬁéﬂ@m theeundarving [ver.aAn adlaesivg layer ig pesitigned 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 often 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 melting of the heat sealable layer, it is known to
provide a resilient layer within the seal. This may be provided by a separate
secondary 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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resilient |ayer may be formed of foanmed polyolefin
material, for instance.There is an increasing attenpt

W@ eoopeeyes e material s used i n packagi ng consSunRCT/USHNE (067445

for instance bottles used for containing potable

l'iquids. Polyethylene terephthalate is a conveni ent
material w dely used for such bottles, and processes

have bEkgrede\asl inpeghsing attemat & rerg/ctmmatqlalswednng)ackagmg

PET from ther naterial s u n uct on

PR, EmBE 57 riftaes el 1 3ot e i PInch dotihie liauids.
|F3<ﬂ?él$1yﬁé?ffé tdrephhal4te igaékc%rﬁlbnfé?ft r‘ﬁéfé?lal %Ee@aﬁs@d for such
density greater than 1 g/ and i's convenientl

d@ﬁﬁe%\t@d pEIBesSsae hanattaanad@\(e;lmd: fom;mratlrggedgrmg recycling
RER Dt A G B D G Rl B Potance

Anategials ased firahalcaps, labeR éncﬁﬁﬁer%t(bﬁgaﬁﬁétb) fotldbs. PET has
materials, the PET needs to be cl eane resi dues of,

faardqr@t'aal@@t%rdﬂéam ve/mhdand ris eeonvssiently sepagte frem’ other
t

%‘?Lﬁdt"ﬁ? hfag{a eé(r: ﬁ%rl%qlfy 1885 'rt]t\tl]/%rl‘l) J;:Bg a?réfb[%rés ‘?ﬁ\ﬁo%ﬂs aqueous

rbatles i il whﬁhvtheaPEG'f sinkse, éxad msostsettier rnnatbﬂalseﬁnml I Ag well as

Sepagang. THkals. RC ot Fo P sl sl Eraatae. BpEEThBeeds o be
B SHLbPrd dof Tof A& Pbtégﬁ’ehac‘% éérlve%eé{ ‘?insghnﬂéﬁ?%%%ﬂ'\g in a
in. er

are agitated theréi ese con Itions’
ffoundstulﬁﬂeafarmreﬁommr@(pnmeobdmambfs lorquithemendberoducts by

d| ded d he |if f ot bat h. . .
oo, EVRNES seling the kieriohe Sevetal o s ibatls pged in the
rrSB%ﬂﬁgd%P@ééstsS t8hd afasd Vﬁi hiyt *b”a%l@u@aéﬁﬁ gfd eu”sed ﬁ;[ raised

degrade adhesive | ayers use I'n the production of
temperateees, fomnsiance aboxe 803Ce Tme)madmals rémainuinithé baths for

SErRBl S A d A aeleted ey OBfier Biese;srriftions; e have
Fepen thatoalamihion bkposed fif HePag@HEAaly B r@pué@aaegraded which
chi p cont ai ni ?gl an alumnium | ayer nay sink with

seducesatheife of S1enbathaehlse; singe one afdbe objsstives af thﬁ bath is to
O GRS A ek bt G AR AN ayers

ueed d etheqsrodlistiornof tihe ariinbitdie froeh WhHiciedebls a1eS Nroduced If
undeS| rabl e. A new seal according to the invention

luyrBinium fagrades. chpnavatesilss in adiesentlavers sendiia Rat reeleased
ARG hNHad NE debslP B fhofO 4KLA P! Jfn! aB8b&nding 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;
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a) a plastics top layer; b) a plastic foam adhesive
| ayer; c) a foamlayer;d) a foam foil adhesive |ayer;

weoogomspal foil; and f) a heat seal |ayer; wheCEUS200$1657445

pl asti cs/ f oam adhesi ve adheres the foamto the

pl astics | ayer over at |least a portion of their

mutual |y facing surfaces, wherein the foamfoil
adhesid)e | ayanaifivibadisesiveelayegm to the foil over

subst anti al | ntire area of their nmutually facing
sur f aces vviqﬁ‘eggﬁBﬁroa rength of at least 8N 12.5 nM
as negpur ech h¥at &l IBferpeel test (330 nm per m nute,
anbi ent tenperature), and wherein the seal has a

measu rv@rﬁ’er@ﬁﬂgﬁ'e% Egisgcé/?@arﬁ affiesiebal Her%rsregt?iﬁgfggh‘uegi ;d?% g(ljastics

det er m ned ensity neasurenent

Hayeari overTalkclgaishst podionopf thejemutsallyr tdanaisuyfates,nwterdin the
olyester fil far, instgnce a film of PET. :

BBRUP TS esive' et ddbere s e tp Perioilgyier awbstantially the

tehire BYe oF V&P enROAIY FatShPEuMaésy WA £B0oRA sttlté%gth of at least

underside, or on a | ower layer visible therethrough.

SIN/1 215 ynM, RET megsureg iy iae BG°hpegnéast (330t hemr pergeninute,

S RurBorE B R BLnb i 'Rels ShEh kR Sty in e
axnge ad ¢o I000BIgt P ashesterrmprli @Pﬁ tiee RSty Wi&swérlhéﬁi fhethod

for use with alumniumfoils. us the netal foil is
stesedbetbhoredd. al uni nium for instance having a

thickness in the range 10 to 30 mm The heat seal

| ayer Tiney plastips itop layemte mreferahlyt fabinedf of anpblyestgrdfiloh, for

ing to t thy,of a container., a |1 as bein
HintEho @ e 0SB, d2rerBpbi it cfms aver 15 WndHhront
wRsreby ASwing BrihvE bf YmAtRM S9ME URBeAidE or on a lower layer
materials, for instance to S_row de strength to the

Xisikle dheretlyoughat Switably alBbEVeopdayeyhas@ thicknesedn the range

I l=C jses a |layer of a polyester material in
é?ﬁ‘éiq?mhic\?\ﬁth the hot nelt adhesive material, for

I nst ahhe rﬁé%\f 'f&he% pargfe?*ably 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 um.

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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coextruded materi al. Adhesion between the heat sea
| ayer and the foil should be by known nethods, for

w0 p@vacmes by use of a sol vent based adhesive, BEI/US2008/067445

aqueous based adhesive, an extrudabl e adhesive or a
sol vent | ess adhesive. The application |evel of the
adhesi ve between the foil and theheat seal |ayer is,
fheatisest layee s, et instance, batweamy/ rehd 10GMEr preferabiy hetveen 2

2 %P/g?/mz. The foam | ayer generally conprises a
%C fn foam This is formed froma material having

an initia sity of |ess than 0.75 pref abl y

| ess tﬁ}ﬁw} P%}’/er‘rigenle@"yu GUPRIRSS @PQb%é‘?rplﬂ fO@!“I § isjfgrmed
t

QFdi'ﬁra rh@té?fe@ﬁbgﬁ gt I n&ﬂHF‘H’é%WFFPI‘é% A8 7ALERA Fléeégrtably less

shoul d ove erably at
ahan @). drg/mEufior dbstancéd. Gﬁegﬁnnd)fordespml yie tangiere toe poovide optimum

Fhapn (8 sl nojl B AR LY 88, o i BEsTeRbY Bt least
Cdﬁ§lq</ﬁﬂi dsnrably t‘P\Bafo%% fo'étpdfyéiﬁylbhé (SIOEtiH Iéfﬁ‘?'COpEWﬁ\er or
t hi ckness thus shoul d be hi enough for the over al

mwrogylem beTbel tdawknaes ref ﬂufﬁaﬂ@ nsigenesallyo aglapty/dwso as to

88 B *osdBaanll PadiBaRristia sy T ol Sholor s picknoss

ttl@u@sﬁolgﬂ rﬁe Righ érfought foR tHe beelallaler@ith 36 e- below the maXImum
Accor di ng % the thickness of the foamis preferably

density ob /%r%refﬁr@blyrtamrpewune@lmnsmw lass than 0. 50 g/ml,
Tf&sh?ﬁc\%%{a%@v& nan 48 8}/ or'év %@l éné{ﬁif“gﬁﬁ'sf&@n more

ness to gher t and

tidre0.8gast  Abeordaidly tive thidladskiof ltlﬁkefﬁarﬁrwptdferaﬂﬁwal fewyst 125
of the foam as quoted here relates to the thickness of

R magﬁepr%fefam atdeast 15t madeningtance morgthan 180 um It is

SRIBANG UrpieS rableTof B thickis 838 Deiiofgingf JORRACSAd is often
sl;e_t&sgb_anéaaamg hThéwﬁrBd(mIse@dahhe cmrmtyaif lthye ﬂmnga_seqhdted here
FRIBle S 55 Bickaane o eyt Kol 1t R daRiraseA-ntR G, other
%hﬁﬁnbh% bP8B s8af orl'ﬁﬁddé%fltg Hé lrﬁﬁé‘askré'ﬂ 8ad UABGhickness
that the thickness of the f the seal 1s no

deckgasedt samewnhat thy ¢|k$1dem|raﬂtlotrhstmralthmgjginaﬂmsealsteps are
to avoi

Durln the.re n roce nponents .. ..

ghe kel b iinfie SGOE pnafody R i AIRES bplication of
bRsssUretata aempatdturd Rech athbt THS tma®RMBI 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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adhered to the foam Accordingly it is the adhesion
between the netal foil and the foam which nust be

w@aoovioearharly strong and resistant to the hot PEIIES$1008/067445

liquid in the cleaning baths under the conditions of

time and agitation applied. For this purpose the peel
strength is nore than the defined m ni nrum The foam may

be di rEta foanamai hedlitestly ladtacbed thfhefoiblby eni adhesive coating.

PR AL A bGE DB Flidhet ke pBESYe taver

duiwbBa theddil ahd tie f@modh ERNémbbainfshiane \weinesivessitween the
the foamand the netal foil conprises a hot nelt

ey and thepmetal doibgorprises adiptanelt material applied @y extrusion or,

SRt SR 8P R BOERLUE FRSTBPhl, FPRD o o
iliguial hatween ttheefod. andl ther %dimne RrgfeRablgditeisi etwo part (e.g.
SRR iihainoctUnbchusii o 2 4nckioduean he S thgroam

ta?f'd"p%ﬁfeklre ho 4 K6 ﬁ‘?écfmzﬁgnélolsa s c? e rﬁé’lﬂﬁ@'nt%nﬁ]eéature

activation uring manuracturi ng w't hou activa
tshatlds bal sdlegted sl aeadyb@rcaanledobacﬁ\onnpqummg manmlacturmg
of .the foil, t tiv t he at se | ayer on th
Nitou eciating e Hal Sebf eVt Aleaiy brevided:on Hiapoposits side of
ct
E‘ﬁ?“%'?e&"?sﬁ@&g%?iﬁrev@e?ﬁ5%?2‘6&%5 &R therodtiisite sido of the foil i
appted Ve a Iewtnnagufa@hmlng step. bA solvenidreaiwe part ponOrethane

2.. The det
&PesiypS pit B Tor B baIG A iecesi Coftra iRy be in the
andeoh ltovm.gnile test nust be carried out by cutting a
sanpl e fromthe web fromwhich a seal is cut.

( Nor mgiHey1gdvep ééatlesf L&l ft? 'd%té}?ﬁlné i‘ﬁé’%oﬁaoéffﬂsthg‘tﬁ Hetveen the

an appropri ate si zed sanpl e or sufticren
Mamranad theofqdrle\nameech oualasefoﬂowsl h'léher tesbinmgstdse carried out by

S0 Rbinele Fotd B, S hSor whih A5ea! ré® (Al the seal
&Q@I\‘J'lg R Rfgéd Q#ﬁ)hgﬁotd“&i PP apphspriee | sizdd e2sidle! & {@ peel

be determ ned between a portion where the plastics top
suﬁ@rent dnatehiat éo provideeaf alue dor tthe ruppingi peelssidengtb). The

Aol by B 0 o 961425 i e B R AR R of Biminte.
TheesdniprIsheydr e t2 le@st 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 to be
clamped into 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 solvent, 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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cl anped into one jaw of the tensile tester, and |ayers
of the lamnate including the foamto be attached in

w0 b@ooedtes jaw, a portion of the adhesive is iPCT/US2008/067445

renmoved, for instance by use of an appropriate
sol vent, which attacks that adhesive, which does not
attack the other adhesives, and which does not danage

tth@niSﬁP@g@tGdyatow(ﬂ“net at meroﬁ'@@ﬁemrrdn(mld'el ARBON load cell is

the foil d d
B8 o5 5T ndy abPaPtR 15 881 5 Bl HloW anisifsion of
flease 28\ ehriPMRie teRViRS fubtedrd the ﬁfhnﬁﬁg?ﬁéell f8rée fbifghé aBS5 mm
aret hen separated at 180 at a speed of 330 mmi mi nut e.

AVideN§an#Rle: cel | is utilised for the test. The
apparatus is set so as to allow an extension of at
| east T matueToetheedd0t pequ@stadhamld preferabiyrbengt least 8N/12.5

f the 1 f th

186 Hisbf ceirdte BBy dPr ePE BBy ahlepdaut mara preferply o
Wb gt oNIfoF Rdtatide PN bRhforbesften BE phiPAd Y5RE | east

9N, nore preferably at |east 10N, for instance 11N or

nore, f{d g@ ?l’i‘e as%a}ﬁ’é\'de-{é}‘?n ﬂ&ﬁ‘sdst Yollgf/vst. hgnaeddalifas its
determ ned as Iows he seal as I1ts met er
rcbanataardneasureddafr otder dalcaldultte thbeswiacéaareaar‘ﬁm thitlmess is

Tes TR i 8 ToOMGE Bally WP twarlict el thiekiiBep dihuge Wi a 10
gRREodE. e¢h@>for‘c’é%é’l¥rbi&isb)9fhé §k§3r|rfg%°6n 'th?e ?003 id 9. 82t022|2N The

The liner is weighed usi n%aa sui tab bal ance, for
ilinet smwelgmﬂalmg @fswm I@Cleofcatms'@ase aapable of measuring

" P ol oy B BTt O S ooty i

dalRilste@nFomT fife Gi@élghlt ¥ndhtid dnédsifed alithdndidhsac C‘Ff@tdensny
the presence of any tab by assum ng that the seal w |

ighod|gk alse takedntorrccoapt the presowestt ametabuby acsgu@rr@that the

S 552l S BB S A Stk oo
d:éstsmablShaVG‘ toabeegdrried Gutoby rmttlngt a sﬁm@@mdﬁﬁﬁe tifegn a web,

entire foot of the thickness ge. The seal
gefrepuUnghing ofrsests. df aspalis tpa smlite acramMeRalA theentire foot

%Ifﬁ% ﬁ&%ﬂe@@ﬁaﬁﬁ%h a web, conprising; a) a polyester
top 1ayer;
The seal is generally cut from a web of laminate. 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 ym,
preferably in the range 150 um to 350 uym;
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

-6-
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b) a plastics/foam adhesive layer; c) a polyolefin
foam | ayer having a thickness of at |east 125 mm

wee@beeam y in the range 150 mmto 350 mm d) BCT/US2008/067445

foam foi |l adhesive layer; e) an aluminiumfoil |ayer
having a thickness of at least 12 mm and f) a heat

seal |ayer, wherein the foamfoil adhesive |ayer
deast ébl)//‘tihé moameaswee yothe 3867 madhdesindesdribedt herein, said

I arnea.of their facing surfaces with.a nd .
Jebiifden R | 2aBidaskie " defiibheds coelrByRch P gige  density
peebstrepieriensthbleiésBeb&d Rerdginiof Iés%rthaﬁ@gﬁ‘?ﬁhlﬂﬁré!erably less
neasured density as determ ned by the density

tBan -2 gt fordnplaacads the rmngeHdPdr9.90/mess than 0. 95
g/m, preferably less than 0.9 g/m, for instance in

t he rabhg laniBate webomgy e formed, 4o imstancee byradheniag together

EE MBI TLGLE y s D IR creee e
rRBot f5d fonrair BaREYiOe | 1ay&T ¢ﬁGéQifonthﬁiefnﬂ?rfhél%: !se(sju%plied a

adhesi ve | ayer. Thus conveniently there is” supp

grrefasmesdaminate nompising heahgeal dayers slumihiaye foil layer and foam

I Nj f. Qi ef, f L ayer, also having. a
B P.pt98; e B Suifle | B one3t, 17 pidison of the
Fppropriatet 80t Feaperbngthl €T PolyEBRrpep Y%&!r,eéndi @Ry tabstock, is
| ayer, and an){ tabstock, is then adhered to this

phen gdhered fontistrrefaymeslamiagicoby @pplieation ek the: plastiestfoam
REIVECIyRY.T SuibihibAHethdB %?dépé)%ts:% Velnc{fcl@tre' 98n&divé Nfivolve

adhesi ve rnvol ve appl I cation of
\axpipdicaticoT rm‘fadmm\iem gsib\lngtdrgbr?lhd adhés';m% ugngniiqgid&coating
xtruysi on of an extrudabl e esive, such as based on
eeulgerRs Pﬁt,russeﬁeef AN xidapley 1adhestigpotytheas Bpsed on a
' [ 3 ' by, LA ki Gri [
PORIIC, Soheially S RRhertIRaHEr by ISP RE 4 o par
pidbesivesbyt tiquitl opating decliniques ac byl anelt mélt prausssnmlwhich the

et o P B 0k o S T ot Bt 3 fene-viny
SLESE TEWORBIE i) B o300 BRIca), B st e e
alastica dopdayesr sideeek thee Jansinateysaradi pesssame t oProvision 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 to 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.
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pl ace wi t hout damagi ng ot her heat sensitive |ayers.
For an EVA hot nelt coating a hot roller running at a

wao eospeoaviur e of between 120 to 145C, pref er abl pCHUS20081067445

130 to 135C shoul d be capabl e of adhering the foamto
the plastics wthout excessive softening of the foam
I n anot her nmethod, a preforned |am nate of al um nium
foi | dhdmayatbaepbssibigertoi pradter egithter in pseduentiatl steps or

| am nate of t | gyer .astics/foam.adhesi ve | ayer .
S RBhiie feye BB ME pleBYET e T Ao davary pnd e foamifoil
agtirssives ldydY &dn e3eh redpediiRe sidee ofMye B8amPREE by ¥noving the
coating a solvent or water-borne adhesive nmaterial, by

ehalyesientpralamer inte rentaghwith waesurfaceapfithe deamandoa pseformed

dAhBRE or MR o LR SPRERIT ohInB e Sie o th foam
phitts icorrespoading dhsislickiion af etheaddhddige T8 fodi kach side of the
dhesi ve | ayer on each respective side of the foam

1"898Y , by noving the polyester top layer into contact

with one surface of the foamand a preforned |am nate

of al ukhereuis alsol prvitladeint the girebanteinyveation e nevhenethod for
i de of fpamw t.h correspondi ng application of the
ié&ﬁlgg\?efal@%%swa?régch side of the foam There is

a)so [ préfdeshednidnfiRate) asfeRéat BEENIdyeR, & RRMaINBiINGH foam/foil
for formng a |lam nate, wherein a) a preforned

| ani n@®ABESYE heat seal |ayer, a netal foil, a

f ' ' | r n .
iAo b BRRERYEF o & Bl Pk 278 168G bRt EgTon station so
tthat the aiastic flim imdrstherfodmesiioaftisd prefoimédRintingfeyr med

| am nat e; b?c,af& pl astj cs/foam adhesive is apﬁl ied )
53t weén Plaslicslota pyheaken SRPliadebetreamdhal auAyally facing
Fi 1 m aperabBs of lagfidifa aﬂ{i?ﬁé'ﬂfaﬁ’?f §n@pPplied at the

| am nat1 ng station between the preformned |am nate and

cthe plpasssurefis|appliedratbinet lrenihatimg statfomc betveeemdtier preformed

toth |astic film erein in th reformed | am nat e

L Pl b el R ey B S Ak tfefea 1
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 um and

the foam is at least 175 pm, 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.
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| ayer are joined by a bond strength as neasured by the
180 peel strength test (330 nm mn, roomtenperature)

wo@Rooamold7enst 8N 12.5 nm and wherein in the pre¢DUS®AS/067445

| am nate the foam | ayer has a thickness of at |east

125 mm and a density of no nore than 0.7g/m .

Preferably the nethod involves interposing a tab stock

bet weehhe Hgepgntsinvestion |alsarancompasshe stardainPrefsealdol with a

ekl e, TBohs aeralfS eBalasing  sringi e Bplgret, The
| earaindP®s praferibiKa t%”ﬁ?élﬁb@b ylyeSer @Rt tprefirablyecdri?difling a
is no nmore than 0.7g/m, preferably |ess than

Padabientiquid-n Theecqntaingr eay plasi have aTensewreapeaver the seal, for
'AYERLE APnigh S8 SOSRAPBSRTS ifidn tﬁ‘z‘n”ﬁ%étagﬁahgd of'thE Ral to the

Ion, geherally co

comtzinér. bl Theabetairddr. mahealtonstieNe have Proeisercapl over the seal
rec%gl abl ? 80| e%t er bottle, preferably containing a
fBakBeanpligt aiter hrat-sealing efdhe®8@l.al so have a screw

cap over the seal, for instance which is applied . _
bef or erheninuention iBeisirtheediustrgted in filke asgbmpanying drawings in

[ The .cont ai.ne ernatively have u
S, B e o S A S Bt Aol 4y Bhb Hiedk "Grnl Y one
tembaedialent dhthd inventiorpn is further illustrated in the
acconmpanyi ng drawings in which Figure 1 is a section

t hr ouHig@reOnerdir8§éntadcs Wedkibl o Rite £ EMEITRBEI @kcbihg to

invention; Figure 2 represents a section through a
taaebar erabodimsand ofitheyinventienit her enbodi nent of t he

invention; Figure 3 represents a schematic di agram of
part dligeren@repeesents agsdheneatfcodiaghemenfbpatlit ofrd nednufacturing

Figure 2; and Fiqure 4 is a perspective view of part

J)'f’g? ethPi%E%q“"ﬁq’gﬁ?géﬂurﬁg’ §ﬁ§vvn in Figure 1, a seal

(1) caonprises a plastics top |layer (2), a foam | ayer

(3), &ighred issaperspsrtive viewnef rarkpf theyline efjgures.
conprising a conbination of an adhesive layer (6), a

f urt héys phewn jin &iguren,| avpeal (17)coameriseshe plasticaltop dgyar (2), a

&‘g%/"é rlg)k%;(gzg%me?altfgﬁ (Ilf larﬂé:aqrgéra\ Fa%%r( acrz){nfuc))r'isliné1 %hc?osrhgi%ation
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 extended between the foam (3) and plastics (2), foam
layer (3) is around 190 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 um, preferably around 23
um.

Metal foil (4) is of aluminium, having a thickness of 15 ym.
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pl asti cs/ foam adhesi ve layer (10). In a preferred
enbodi nent of the invention where the plastics/foam

w@eivemsiares | ayer (10) is extended between the fRPENUSBYPS/067445

and plastics (2), foamlayer (3) is around 190 mm

thick, and is forned froma pol yet hyI ene foam having a
starting density of around 0.63 The pl astics

f i | m | By heabsealpredaminaie|(§) sdprmad of atPERdayerearound 12 um

iy PG SR LS ot AR BpiL . e

@dhﬁslum isi l1kesly tmaNa\VwaéthIokhék@Qﬁérdifndlﬁz , Foein3esice up to 15
seal re-l am nate I) is formed of a PET layer aroun

heretimelhmatedaldaysi (Bhde geagralyiareundyigrumaéhicks or
adherlng to foil (4). The adhesive is likely to have a
t hi ckriceamieil aadhasivel Jayen (9brisi psetfarabéy ufp»rmedlsfnm two- part

1@%@{%&@%@'3{ %‘Hveﬁﬁﬁss e, USSR Tpidi AOOHES gm?
P of i) Bl %féﬁ&%'f fPriieth phyan extrudable,
&h@Hﬁ&blésﬁW&a‘?&"&Sfo‘f%étéMEé a n%ﬁf‘ﬁtﬁﬁl?ﬁéyfor HEe with

of an extrudabl e her nopl ast | ter I a or i nstance
a/lmdmega’te,r(mﬁthmdnylimd of @crylatetesters. wi t h vi nyl
acetate, (neth)acrylic acid or acrylate esters. The

seal ofheFsealraf Figue priepesfaldbly cut tot include! aldemadl tatwé)&tendlng
tab e tendlnnge')éond he circunference of a nouth

B&vPA RS Cirg NGS &ff agoriheoisa gentaings to e ﬁlﬁg‘/e%éy iné seal
fmed%%o@‘égr ¢ 1§89 o@@P'dhﬁ@ a?}h@éh&rh@f ﬁ?@g% %ot gtrﬂguth of a

nout ed contain ext end beyon
dilled werfrdaiant eramay hextend kzeéyoed tfwchrcmnferegcemf the container

seal 0 at i on SeaI| I nducti.on heat .of

THQUhoRis B SPAIaRPerAtie: ; Sehnd by Ryeich bRaig of the

@ﬁ'élél Ril( hfvﬁﬁ%ﬁi michs He® niBit iy eP {8)30 Heifehd B seé’f t82REMbuth of
nbodi nent of the invention shown in Figure 2 is a

tae@mamgem (11). This is formed of a plastics |ayer

(12), a foamlayer (13), a foil layer (14) and a heat

seal Iﬁayea:or(dlémboddhest oetheaipeentidrd shavth én dgaree? i artabbed

gé t@ EEIS IISaQ{r(ngé)cP %I%\%{p@ %93? I(1\/2@) ! a?/oam (Iaygr (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 -
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(12) to the foamlayer (13). In this enbodi nent there
is also provided a tabstock layer (21 ) . This is

wo paoeoosed bet ween the adhesive |ayer (20) anBCT/Ig2008/067445

foam |l ayer (13), whereby it is adhered to the plastics
filmlayer (12), leaving the interface (22) between

the plastics film(21) and foam (13) free of adhesion.
Tihedaminaling stalion.abhe @dbesivefmay be@pplied@saa cartaintaf extruded

el @’S@%‘% @Ps@%@’ﬂﬁ&iﬁ@%@% N a pl oot oo

fil f 2

| o nelRtBeRyeldy Brpieas bn W suRd: et melerd. 2 david may
gﬂ@gapﬁiﬂédf@élhg(é“r})lleﬁ' I@r‘ﬂﬂa \Wrt &h@Prlfq%RP%QhHQ é‘ﬁéﬁ%td@eto the

and heat “seal portion (15), wth adhestve (20)
Hetetacgppl i ed atthe | ami nation st ation. The adhesive
may be applied as a curtain of extruded material, for
i nst an‘klteraati\i'ély asmeattsmal fayefi(@0y preoamed 4n the underside of the

A B bl o8 Gy HILEL S BLHRRESS i appes

l‘{flalt&v@eﬁrro!?tfer%e{3d bﬁ&'?ﬂh COR{ {Hig e?ﬁt?@dlﬁ'b )gﬁ@t %IQ% rated) the form

interface ernatlvlyaheat seal [ayer

pnay @ene@mewhah éhinnee fer drstafica Ak lgasastAbepnt, ibuhralBjore than
be mel a hot rolle whi | ressure is

0 Pl e biotn & P8} ekBaeed iy Shén ion FeRpRRIUFES ard nence

eRdhoE Herddsd in ldensity ah et prRebord® MNP as SiRMehaktrusion

thinner, for instance at |east 125 nmm but no nore
faminatien pfages the foamis not exposed to such high
tenperatures and hence does not increase in density in

t he prpndigweshismhowraschematiediagram sif armethddnfar neanufacturing

In Figure 3.is.sho schemati c di agramof a
ﬁé?%%%%?e%?ﬁg é@f HE@U{%% abbed seal according to
Fi gure 2. formed | aminate (27), conprisi as its
top sdt Pl rfﬁ%&dam%e @Zé)corapwne@ﬁprtﬂmgw%w foam layer

R0, S SOPRIIE eS8 BiRontig, MBI IR 10) an
deat iseal (a&éy (15 isrfeck &lont 240eel $2$)etd>v¢eatbsﬂmk1atmg station (26).

Rapa sl {2713 Pesh istosdy Gaerall SRuBRISIes PVl PBIRS tabstock
dteARMAEAAHGed BCRIBS 18! 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 to the
laminating station so that it lies over the foam/tabstock surface and is
adhered thereto by adhesive (20), in this case fed as a curtain from extruder
(29). Pressure is applied between a pressure roller (30) and roller (31), to
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. Alternatively, a web comprising several strips of tabstock
may be reeled as a single web and slit immediately before use.
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(24). At (25) the tabstock and preforned | am nate (27)

are fed together towards the |lam nating station (26).
wWeL®o/06xesto the | am nating station (26) is plBSI/USHN08/067445

filmlayer (12) fromthe reel (28). The plastics film

(12) is fed to the lam nating station so that it lies

over the foam tabstock surface and is adhered thereto

HyLAMSsi ve (20), in this case fed as a curtain from

extruder (29). Pressure is applied between a pressure

roller (30) and roller (31), to which heat or cooling

may bet.applA egapfordgsdortdined Rer EhARStibRE foahedi&f 4 haminate

reeled up on reel (32). Optionally the web is slit

LFOTORESING EPERBNSIVET i nstance to formreel s conprising

aS|n est fromwhich seals may be

punche %ﬁﬁ%ﬂ%ﬁﬁ&@a web conprising several

Stri psb)of taablatsﬂcésifdmyabhesueellaa;brﬁs a single web and

slit inmedia {oa(g% before use. CLAIM5S 1. A seal for a

cont ai%er & f?rY\%ti bI es formed of a lamnate

conprifi Ng L% \R:,)Ia?epl astics top layer; b) a

pl asti ¢s/foama eS|ve ayer; 'c) a foamlayer; d) a

foanifec)ll aa:ltnmm\fell Ianﬁer e) a netal foil; and f) a

heat re| n the plasti cs/foam adhesi ve

adher th@a%/ 3&’[?& plastics top |ayer over at

| east i

f oant f@?@m@;f’%é“éi’%ma SHSHINABS 8 TBAM b I plastics

dmérla)eanbmeamt ileadtya porioanfitheirdaeiag @‘urﬁabej wheeain rige foam/foil

faces_w th,a bon tre f. at st, 8N/

FheSREaaNy sniregdfe loamduhe o Bler SHSAHIY BrcSile arca
P et (f@élh@nsuﬂf@ééé“@wm R ASOHE Gt Lof b feBst 'eNyee.5mm,
0.6 to 0.95 gm 1 as determ ned by the density
mwe@bmthﬁéﬁﬂo gedktest deseribeskinithe ppesent specification,
accor | [ i C laye -1
c on‘prl%s +8%§pér% d?g% llﬂ tﬂtn]g ;a?\%@ oo 0.95 gml” as
determined by the density measurement method described herein.

2. A seal according to claim 1, in which the foam layer comprises
a polyolefin foam.

3. A seal according to claim 1 or 2, in which the polyolefin foam
layer has a thickness in the range 175 to 350 ym.

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 ym thick.

6. A seal according to any preceding claim, in which the plastics
top layer is polyester, preferably PET.

-12-



3. A seal according to claiml or 2, in which the

pol yolefin foam | ayer has a thickness in the range 175
wo 20035@799 4. A seal according to any precedi PQI/UER081967445

in which the foil is alumnium 5. A seal according to

claim4, in which the aluminiumfoil is at |east 12 mm

thick, preferably 15 to 25 mmthick. 6. A seal

according to any preceding claim in which the

pl asti£s op, | L 0| yester referably.PET..7. ..A .
Seat decor dh et ot KL BhY oo ding i imieich g plastics
[tbpdayerscomprisey er tabowhichsikss whbp Withiir® thé icéufsrehite of the
within the circunference of the seal and conprises a

d emprtessasteament dviee @Al aiea yepwhieh &e pigstics top
'légéf ia!n%t Behe%%ht%ftﬁ f(BQ’ntlaﬁerf oam | ayer. 8. A seal
accor clalm/, In |

ing to ¢th the tab conprises a
segnent - shaped | ayer of plastics material adhered on
the si de of a seal shaped | ayer of plastics materi al

and adher ed 1388 rRECOEJRE 19r Claims ¢ ¢ Which thg) taky camprises a

| f p ' |V - -

RffepScgel o 4GRS AR e SRR, i, of @ soa

mhapeddaysr dfplastiod. matesiabhbnd adbedichtp the lapgr off plasticsmaterial
t0, 9, in . which.t | agti cs/foam adhesi ve | ayer

g’@frﬁ)HV%QPH‘et ﬂ!@ggcaﬁl)‘l%agbﬁéé?%i’ﬁane conposition. 11. A

seal according to any of clainms 7 to 9, in which the

pl asti cs/foam adhesive | ayer conprises an extruded
t her m$pl astA sealiaasouding 12. clained) imoxhicdithg tab dypolyester,

ﬁ)g%céﬁgélyg?%ai m in which the foamfoil adhesive is a

esive applied froma co-extended coati ng
on the top plastics layer. 13. A container cap
contai ning a seal according to any of claims 1 to 12.
14. Al@ap #ccesali aecarding 4 nany, ofwielaimshds taw 8crievwhich the

S Tov bt e TEE A 162 7 e oapon

and, inside the vessel a
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
to 12.

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

15. A cap according to claim 13 which is a snap-on cap.
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commestible material, wherein the vessel has a nouth,

and the nouth is sealed wwth a seal according to any
w@booglad7as 1 to 12 which is adhered to the nour¢T/U820081867445

vessel via said heat seal l|ayer. 17. A container

according to claim 16, in which the commestibl e

material is a potable liquid, preferably water. 18. A

cont ai Her o ealEdneprtainer apmptisingra yesselisedeinsidenthe vessel a

V, L diSi T O 0 . er referab ET, . .
ERiReslie, Mty B e Crestifig ddnbulranditis Botn is
tsealokadthla beal @coordikg to anlyicfitlaimsat taaRaghieh s adheredito the
over ) yi nget he seal. 20 A nethod of providing a closed

dBAly ¢fdhe viesapl \id saigh heat\seablayenavi ng a nouth is at
| east partly filled wth a commestible material; b) a
seal according to any of clains 1 to 12 is positioned

acr ossl#t.he Amontainér tbeordirss & ;claimd 18) in whigtedhe icommestible
heat - seal ed Eé aﬁ@_i cation of heat to the heat seal

INgterIagise pe ideRiREFALIHNAEAl and the mouth of

the vessel. 2 1. A nethod according to claim?20, in
whi ch heat is applied by induction heating of the foil
| ayer . 18&2. A\ covtdiner accoodidgrig ¢laint|18i on 2D, whetin the vessel is

erein_the vessel ha ck and the seal is
gg@i“?‘i‘ 8ﬁ88®8§§%6-s%feﬁ{@gh‘3?ﬁﬁ 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 meltS.t héA Iroataireraactarding. ®3any afetlaiots 46dor t8.ngherein the

F 540 1 2 0B BiTS AHERERY forti PR 30viRg 1S SRl
whi ch the commestible material is a potable |iquid.

25. A lamnate web conprising a) a polyester top
| ayer ;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.
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b) a plastics/foam adhesive layer; c) a polyolefin

foam | ayer having a thickness of at |east 125 mm
wee@beeam y in the range 150 to 350 mm d) a fPEmMUSW0$/067445

adhesive layer; e) an aluminiumfoil |ayer having a

t hi ckness of at least 12 mm and f) a heat seal |ayer,

wherein the foam foil adhesive |ayer adheres the foam

to t he23.0i | Aduethoduaraostinpdp| gairhd2eimt whishatheavesisel is formed

t el ing surfaces with a bond strength of at | east

8%96%%%%§td by the 180 peel test described herein,

said | am nate having a neasured density as determ ned

by the_density measurement method descri bed herein of

no norétt hah ety arcorditefainy o ogims 20 to &% inoghich the
rﬁme' j :hiaim 25, in which the

r;%oc% yestggl?'%t'ﬁ%%ﬂggfeé?é ﬁgf(ﬁ%&%g%&{j) a tabstock materi al

strip which extends part way across the width of the

web; i) a continuous plastics film and the

t abst 2%{ i s‘g‘m‘ﬁé‘%wﬁﬁé 1§ ous plastics film and

the foam angl hRed O the continuous plastics
B not PRReRRTRE R,

filmbut n the said plastics/foam
adhesib)e | @y plasti¢s/foarh adhasive laysy; according to cl aim

26, whi,ch includes. several strips of tabstoc teri

acr st he %‘NPBFYH?%F‘ fq%n 3@@," *@A@TQ @xt{‘é%&?ﬁﬁ of allesdt s um,
subst ant i al grgfdrhBlyfiblthe Fal 150t sbe pb. 28. A

manuf acturing nmethod for formng a [ am nate web

wher eid) a) afqanefait adhediveriayetie of heat seal layer, a
2t AR a3 oo Rt 2

| am nati on gfidati on so that the plastic filmis on the

foam sjde of the prefornmed | am nate
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 measured by the 180° peel test described herein,

said laminate having a measured density as determined by the density
measurement method described herein of no more than 0.95g/ml preferably
0.9g/ml or less.

26. A laminate 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

ii) 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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b) a plastics/foam adhesive is applied between the
mutual |y facing surfaces of the plastic filmand the
wo c@aioEpdl c) pressure is applied in the | am nBtT/N§2008/067445
station and the plastics/foam adhesive is cured
whereby the surfaces are adhered to one anot her;
wherein in the preformed |am nate the foam | ayer and

the meddal fAilaminaie welalacrending 0 @Ie]imi 2Rawbighainplydes several
Setfi Q%‘fhta%&d&aﬁ%{t lqalb i 4OWB&R! o '\9 8 nding
( nm mon, room atuar t W

ae“ubsmraﬁylthe fulltlbﬁgm@ffthérmb | am nat e the foam | ayer

has a thickness of at |east 125 mm and a density of no
nore than 0.7g/m . 29. A manufacturing nethod

by ext2ie; o AR Ein fatibg o AL E gl waBRAGEn
regnuf ac tprefongente iamidate oir hgatgséal Hyar,ma Afetalr falY a foam/foil

wherein a tabstock material having a width | ess than
the wideshe the plastics material is fed to the

| t o
ST PGB KR S AU S BPpafiIRa R gpination
tsfteticrise that éhe plestie dilmtis onatbelfmmh side 0h’¢1ep:breﬁ1r'masi lairlimate

) 20 B S, Pk Badh e Bnl S Macig
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.

29. 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 tabstock 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 tabstock to
the plastics film in addition to adhering the plastics film to the foam in the
region extending beyond the tabstock.
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