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LAM NATE BACKGROUND OF THE I NVENTION (1) Field of the
I nvention [0001] The present invention relates to a

[0002] in the packaging of certain products, such as
food products in particular, it is highly desirable to
i npede or prevent the transm ssion of oxygen and/ or
wat er vapor through the packaging. Wile the

permeati on of oxygen or water vapor itself is not
necessarily harnful to theaiieset. the quality and
shelf-l1ife of the product nay deteriorate when exposed
to these el errentBACI[(GMB}NDrOMUEdgNE@lTéQNt ai ners of

varyi ng structions, 100% al um num seal s
are 2) Iﬁé]@%? ea|H9e :%)tlplect t he products i nside the
con[OﬂDm]er f Men poasae Mventiovatetatey apanovdleesipateeal s are
of t bgnded bet n .t tainer itself and sone
type’ of #33¢" = urations, the afuninum

seq‘oo be I tre prtkygiht &f E&radin bRiue)batngs fdedPproducts in
004 Seal s made from al um num are oftg1 sel ect ed

iIghan fés Righlkdesiraly ie inneds A pagYent eotfa"a“«r’mﬁ!%m
Th %)@E;éﬁﬁhdhé?ﬂr@fe‘? vﬁboﬁtHdeghﬁtﬁé Fséleagq@oamﬂﬁe B2 foiRatibie

type mat eri al enpl oyed "and barrier's thi ckness
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inch l'aye 100% al um num foi I " has a water vapor

trdh%ﬁgfﬁmﬂt& ate of 0.02 granms or |ess per 100 square
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aI mn m homév%résmb% has é?g\rlréeﬁﬁéceséggﬁﬁ?ga?sﬁ@atmns’

al t 0% alumenure sbalarees oﬁblafn chediteepriotess thexpredgity énsideathe
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| oqebo4n Seals made from aluminum are often selected based on the

superior barrier properties of aluminum. The effectiveness of such
barriers depends on both the type of material employed and the barrier's
thickness. For example, a 0.001 inch layer of 100% aluminum foil is
impermeable to moisture and oxygen and a 0.00035 inch layer of 100%
aluminum foil has a water vapor transmission rate of 0.02 grams or less
per 100 square inches.

[0005] Due to the ever-increasing cost of aluminum, however, it has
become necessary to find alternative membranes which are less
expensive than aluminum yet still deliver the necessary barrier properties.
In addition, high gauges of aluminum used in known membranes also
pose some risk to consumers if the consumer punctures the seal by hand.
Specifically, the sharp aluminum edges surrounding the puncture location
can cause minor scratches or cuts to the hand. Attempts to substitute
more cost effective substitutes for the 100% aluminum seals have been

met with limited success. One reason is because in addition to the

(2) Description of the Rel at ePICEUS2007/075471
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can cause mnor scratches or cuts to the hand.
Attenpts to substitute nore cost effective substitutes

success. One reason is because in addition to

t henecessary barrier properties, the repl acenent
materi al nmust also be able to withstand vari ous
manuf act uri ng and processing conditions to which the
packagi ng contai ners are subjected. SUWARY OF THE
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| anjppds] on \h bihePehBtMYdrNBe invention is directed to a novel
laminate. The laminate comprises an inner layer of aluminum foil, wherein
the inner is layer bonded fo a first side of a middle layer of paper. The
middle layer is bonded on a second side to an outer layer of aluminum foil.
The inner and outer layers are bonded to the first and second sides of the
middie layer by adhesive lamination with polyurethane, polyvinyl acetate,
or an acrylic-type adhesive, or by extrusion lamination with polyethylene.
[0009] In another embodiment, the laminate comprises an inner layer
of aluminum foil, wherein the inner layer is bonded to a first side of a
middle layer of paper. The middle layer is bonded on a second side to an
outer layer of aluminum foil. The inner layer is bonded to the middle layer
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[0009] In another enbodi ment, the | am nate conprises
an i nner layer of alumnumfoil, wherein the inner

wo 20081043584 bonded to a first side of a m ddl e | BgBUSINT/075471

paper. The m ddle |ayer is bonded on a second side to
an outer layer of alumnumfoil. The inner layer is
bonded to the mddl e | ayerby adhesive |am nation with
pol yvinyl acetate and the mddle |ayer is bonded to
the outer layer by extrusion lamnation with
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| anfhact on i ane, VI n acet
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ym%mfanef pdljmn;ll atetasd, er aﬁ athyticpypeseitiesiveyverty on.
IS an, e erat ed cross-section of an

ur e
al t%’g{ﬁ!&t WPW pé:ﬁyelt €ami nate of the present

i nventi on. DERNIEFPESSKIRTION @F PHEDRARMNESRRED
EMBODI MENTS [ 00013] Reference now wiii_ be made in

det 80011k t Fégusadl dslpmenaggasatediceossriasiien ghan gmbogdiment of
mrtﬁe%ﬂfﬁﬁ{eeéf tﬁég\‘%eghln%ﬁlo%et forth bel ow Each

exanple I's provi y way of explanation of the
i nVieR0#2In, igure 2li$ an exeggaenatetl adrs-dectiemof amaligrnateact

[t alhbloBErABARL FHink SRS Bk gl the art that

various no cat1 ons an 4 i onsS can be nmade in
t he pDEﬂ'AIiIE[D mEeQRIEWIQNtOIbmHEdH?E\FERREDfEMBODiMEhﬂ'@oe

he inventi Far St f eat
1 BBbAAR oo ReRnE PRR Pt makan SRR s S Rodingts of
;:arthﬁanm?r%h ?meam@ﬁdnerexempmlmmcn areweeraithab%cwél Each
urt her epbodi 00 g‘l us i S i ntende Hat
{ RS RPTPHIEH Y oY b 6analigio i et GAES gaton
vardfagé MEntish. CATERCtWE (il B AfRaremas ehadle dkiedapprRliethat
clains and their equivalents. O her objects, features
and'asgye proglifigatigneand variations can be made in the present invention
without departing from the scope or spirit of the invention. For instance,
features illustrated or described as part of one embodiment, can be used
on another embodiment to yield a still further embodiment.
[00014] Thus, it is intended that the present invention covers such
modifications and variations as come within the scope of the appended
claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in or are obvious from the following
detailed description. It is to be understood by one of ordinary skill in the
art that the present discussion is a description of exemplary embodiments
only, and is not intended as limiting the broader aspects of the present

invention.
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present invention are disclosed in or are obvious from
the followi ng detailed description. It is to be

wanasnsxseod by one of ordinary skill in the arPCT/O81007/075471

the present discussion is a description of exenplary
enbodi nents only, and is not intended as limting the
br oader aspects of the present invention.[00015] In an
enbodi ment, the |am nate conprises an inner |ayer of

alum num foil, wherein the inner layer is bonded to a
Firplootsde ah ad eMrtiirBettaiielaminaRRr8Shprishs diﬁﬁﬁeﬂﬁ{/&'di'
the terns "inner |ayer” or "inner alumnumfoil |ayer

aaleminem frilgwhsreimie) ingaslayes isabefeddaadyst side gf a middle
pr Olg &ltoflp-gggﬁ A [isdd'Rerb AMHAERNE Snh& SRS bMirthe? aluminum

con |ne g, or 1s Seal eﬁ“onto a contai ner, the
" i nioé favedare’ deﬁnﬂecbasjtﬁadamrﬂmated gearget toaypioduelc dthwa, if

oo Sl 8 ol o hoaRefORA, BPTs Sapfthiodl ¢ Ne
m d«:ﬁr&alpag :H're ‘ﬁlr?ueb dﬁygs’?f@ixsmzemgo'ﬂd tb«:a daye’tr mca’;edmetaeest to
YiRE i ot e GiMalr or 043, AHC VR B e bprdsg fd e

defprogdctas the |ayer located furthest froma product
Thu th ate is for into cont

pag00B18} 5 S0RIRHOGFST o EOTHER T SSedne SR L Puh faver
of &l duiFhinum fof] lAslu%e&I lﬁ@rénaytﬁé tdregabedr @?ef’ e “outbsi de

of the container_ or , or the | ayer g cated furthest

f r RfIHRIm fol daver arpomm ap theayeriiperteditnest femigner
SFr@HEﬁr They af ﬁeaaﬁ.rﬁwqurrﬁéa ihfifa EbAtainerBALSE PN

s of the mddle | ayer dhesive lam nation with

poI sadled pnina cq@ww» e’ 05@@@?@ Jof gluminudel s the 13yge
adhggégt]\é& oRthd¥u ?defdﬁhé)@oﬁtaﬁbpé% oY"iH-ehagé}: w&tt@cy \‘Lﬁ"fh%st

[ 00 I'n anot enbodi ment of e I nve
i nrfeomlﬂzaeyerrodust bonded to the m ddI e | ayer by adheS| ve

eadgffinor W b REHIMIN n@ifed b olibotilerd B filaed to

| aytae fibst aedtseusmdmdésmﬁ mamddle\myeln by @ldpeslbiqlmmeatldrrwm
part i cul

Fneablenf ity Seiples et R bR e Rp PR ShBY st

acdamiration dvithhpolysittdddra. | ayer i s bonded to the outer

| ay 60?% In another embodiment of the invention, the inner layer is
bonded to the middle layer by adhesive lamination with polyvinyl acetate.
In yet another embodiment, the middle layer is bonded to the outer layer
by extrusion lamination with polyethylene. In a particular embodiment, the
inner layer is bonded to the middle [ayer by adhesive lamination with
polyvinyl acetate and the middle layer is bonded to the outer layer by
extrusion lamination with polyethylene.
[00019] In some embodiments, the inner layer of aluminum foil can be
in the range of about 12 and 45 microns in thickness. In other
embodiments, the inner fayer of aluminum foil can be in the range of about
15 and 30 microns in thickness. In a particular embodiment, the inner

layer of aluminum foil can be about 20 microns in thickness.
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t hi ckness. In other enbodi nents, the inner |ayer of
alum num foil can be in the range of about 15 and 30
mcrons in thickness. In a particular enbodi nent, the

i nner layer of alumnumfoil can be about 20 m crons
in thickness.[00020] In sonme enbodi nents, the mddle

| ay fi0020] palqﬁrsoﬁ%rbrﬁﬁodu‘?iehﬁetﬁeﬁﬂﬂiﬁle%yémﬂ%féocaﬁ‘mb ifGhe

grams per square meter (gsnj In basis wel

cer faq1ge ket Ehard7 Prerams pesiuagreianeter| m}m@ﬁsﬁwht
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papeangeaf abeut 20 amkb6e gaiyen baSIamahtsm yet@nsthegsm i n

b ' Wo ol
D=Ll ok doR b AR g5 bl
t hi ahah &8 gsorfintasiswaighite Ipaparticutzy emekooénd, the middle fayer

suffjcient t he | am nat.e .t o, he,_| oces
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Canp@;@eraﬁyerfshpﬂdtbfe sudivient kaavew the Ihrl‘mmaaé tc bd progessed
particul ar [ aper r| ses .a machi ne

mbodi nent, the
gl a%am&rcraqimgsfﬂecaumalﬁ&tn Th %?{ecaQrPE&ﬂyﬁ%‘?ﬁ bt
t hepapargablveiin tHee. mncwbmb@meémsﬁmmaﬂnme E@peﬁ'o@ﬁipln@es
filmrather than paper. The thickness of the plastic

fi | fmaAcbiNes'#zedQIfedMaPED al ow the |aminate to be
Pr Ofpd2 With BAH lenfcRfike M e iRUAHTRN 2 rhidtld I3 é?‘rén

The plastic fil mcan be any type of plastic film known

i n_eeraprse plastis fimpaiher thaniaperbbbe Hwhness REthgIpRstiE Gilm
il b& Q{HﬁE ﬁ?to%ﬁ%&b@ ‘Parﬁl%%ecﬁtb% ro&&@%@%llthblﬁ‘t éﬁ&l@ng

enbodi nents, e out er ayer al u num can
| n orrmumh@gatheflawauﬂ hazla@ngﬂlmscm be any type of viaskia &k .

(Pvﬁ'r in% gﬂ' 'Wﬁi;%g%chgg gmbtoﬁ érﬁyt‘ﬁ%&? sné'ﬂ}hﬁ"cﬁr}r‘%mh&e

can eln H%eran an’d m Crons
th| sradad polyestar. parti cul ar enbodi nent, the outer |ayer

o T Sl A RIS e BRI e P e
aI ulmthelmrl@}(ﬁrabobmlzeamqmmml&rbh@kﬂmB:.‘Rﬁéss Thetiegrner and
OUteer{wbgtllewrgn S, mel 3348{ Igygrho(% alurhinum foil can be in the range of

about 15 and 30 microns in thickness. In a particular embodiment, the
outer layer of aluminum foil can be about 20 microns in thickness.
[00023] It is not necessary that the inner and outer aluminum layers
have equal thicknesses. The inner and outer aluminum layers should,
however, be thick enough to avoid the creation of pin holes in the barrier
layers of the laminate. The aluminum foil used in the present invention
can be any type of aluminum foil known in the art. [n certain
embodiments, the aluminum foil can be soft, tempered, or annealed. In
particular embodiments, the inner and/or outer layers of aluminum foil
have one bright side and one matte-finished, dull side. The foils of the

inner and outer layers are not required to be identical.



10

16

20

25

30

however, be thick enough to avoid the creation of pin
holes in the barrier layers of the |lam nate. The

w@baosiomsnd f oi | used in the present invention cRCT/DB20am§75471

type of alum numfoil known in the art. In certain
enbodi nents, the alum numfoil can be soft, tenpered,
or annealed. In particular enbodi nents, the inner
and/ or outer layers of alumnumfoil have one bright
side and one matte-finished, dull side. The foils of

ther 00'09&1“ ang s@erHmﬂx%{r%éﬁtsafr% Mk lef |§§’éﬂl§ Bgndéi’i tBQhe inner
i dentical .[00024] In some enbodi ments, the md

| aylével @n o hdg Std@ im@thﬁhﬁ@boﬂlmﬁs e w@l%lawawﬁ b@ina%d
I'n Rffghin rﬁ?’ﬂa@gwﬁ%%uu%gﬁ[ r@.mq%@ wf"é/c% 'eﬁnb*aem&ﬁs ltRe
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enmboitidielayer, istieaded duthe qué@fdayersanbtsrhmbt sndet heoibet er

I .
oy Blefs, Bid Bt L9 s/ b v & BUREE 19 k' difd sjce.
Si dmoop&pozm}ccmmgm argembodtmeatrbtherpeeﬂemmvehmn the

t i t h dd
Do ER st SEd Bl BT WAl A8 ion
pglhwulﬁ pbllyam:bareobwmnyll acetd, adrea}n aﬂryl@:ty@@a&he;sﬁ.fetm
adhesi ve or Si am nation w
pol JIPH XL '}/Fﬂ'ﬁ'ﬁfg%ﬁ Eh%‘ﬁlée%gﬂﬁ%%l ment of present
I NVEydloken. n@bhylenwodﬂﬁ@itaifgr@@nt BeemtiRd pbl ngwhﬁfﬁo@ﬂit@can
the inner and mddle |ayers. In certain enpbod nen

: heb%s%mr@mlr@é%m iBneYANChBICHR By ool gerigIn cgibodimants,
parfhb Iygﬁmgﬂe'&ﬂtbe Wﬁ‘t@r—BQééﬂ’ 1RV pf&lIat SmBedimBRt, the

appl |ed directly to the du de of the inner |ayer
of ol @eetals ¢an bmia@ﬁlﬂdsd'ﬁ@téht%fbﬁtdéﬂﬁ@@ ofitieinpgilayer

papg algﬂw%h?fou ayRith id {PIQH%BLEH%MH e gagapﬁm‘?dd@%epf

present 1 nvention, urethane can b sed
| anioloa%] t hén anotber anmbodmt&nﬂt of prayemfsnvanﬂonmqlwrﬁthane can
enb
rredl?% ﬁgwl{%ﬁe @% X‘% girc]igeal ven ﬁ@ﬁn%%dlments

Ad Mmpodyumthhm cBylsé wat@eba\sedxmédlem petfesianee Pblyusethane

By R et o By 9%%5%«9%&%;@&4%%;@?%

al upartitiiaf embedimiht ithe poliyivethanertiaadizegpplied bwécttl@r tpameedull
T L of B e e B RSB ST Bicr D OISR o
Papsdper Midle I5/ePOIMOME @odiMene aid ﬁol lirathanatnedy s@ap iRy
'n vtvll'?lﬁe 1?%hs%ﬁlw\é? %gcr:]auesséctﬁ ?nléclﬂg%%ger layeer is porous and
permeable, the water content in the adhesive can escape through the
paper layer.
[00028] In an embodiment, the bonded inner and middle layers are
then cured. As used herein, the terms “cure”, “cured’, or “curing” can refer
to any process that hardens a polymer material through the cross-linking
of polymer chains, including, but not limited fo the use of chemical
additives, thermal radiation, ultraviolet radiation, or heat. In a particular
embodiment, ovens may be employed to cure the layers. Curing may
likewise be achieved in an embodiment by storing the bonded layers

under preset temperature and humidity conditions.
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paper |ayer. [00028] In an enbodi nent, the bonded
inner and mddle |ayers are then cured. As used

wheesionsos he ternms "cure", "cured", or "curingPCT/ES2007/075471

refer to any process that hardens a polyner naterial
t hrough the cross-1inking of polyner chains,

i ncluding, but not limted to the use of chem ca
addi tives, thermal radiation, ultraviolet radiation,
or heat. In a particul ar enbodi nent, ovens may be

enptmggl tog %r%etéh@odcﬁ’MSﬁ@ af@#rthé‘&rrﬂﬁé(tema'é%&? itR@n be
achi eved i n an enbodi nent bé storing the bonded | ayers
a

undegpt gt ambdient tamraratue for ah@apids awry before the middle Tayer
cong 15,1,1953 d[tQQIQ@g]ételr [élygpms enbodi nents, after the

m nat e can be kept at anbl ent
t eniﬂ@ﬂéﬂ}ur e I an embddpsnt, e rhiddiedayssfcandetlaminatetbiogdhe

I t

ot gt A B8 kil bl ié Binidtwil e igahd, o0
out mfy\mhyl acetata, Ioapy:lan mryhg—tgqﬂmﬁneweloammmmanmnaﬁon

I th t t

P onith BeVaRSienB it syl EBbimett he 1Ry aRY pife'
Ia Dr&fddltl@lu%/ﬁf toQ@OdﬁeﬁH?br fstdm%efamlz?ektrwibrolbrr?Mvadtﬂﬂ e

ayer, to e outer la is effected via ex .
| anﬁ’?hé‘%thﬂﬁn‘?m R i 9@%[%9’[@#?&9 tff%%‘%@“@ﬂ%@o‘f‘ @ regithre
pol eichtdInesieb ddmaniEPEXtAidrEamhatioR c@ﬁfdlsili ébcompllshed using
enbodi nents, extrusion |am nati on can

ac clowslansiveeolvaihgne dyiPileh Sneay 1ow ﬂ9@%'wyrrcé¥?éhs(’%rmsﬁé)tDPE)
X r\ﬁ@&mh@&ér@ﬁ?ﬁb%tk@@n&?ﬁﬂ@ﬁlﬁ dol}ylﬁ%?"—:ﬁolyéﬁ%ﬂ’éﬁgn
density poly ené ., _copol'ymer pol yet hyl ene,

et I§theRes-aciye a@ld éEN} OEAK)yier@rm@ﬁJTHWYb%éC'ﬁéEMM NI C
acig AETRE ERALAY éﬁ%

anly W&Olﬁgh ]%{eeotﬁn rmftEen r:dtsn 000 @ﬂ‘ﬁfw\
parresiofoam. enbodi nents, the nolten reS| nis applied

S 5t AP b B AP et

t he am num-T ayer
I ay:mtweamthefmrdd@qaemmlr myebendbﬁtev\brgmt aideutf tHDoadal@thinum

o Py M58 Ol BR ey bafl S et o B R L4 8Ra
[ OQZIBtSh]crdm”s if efiitiaigds e nip agiartznlas entodinerithibemaoltinaekiay er
anqay?eurtise gbclnu"%}ﬁ%rmicrons in thickness.
[00032] In certain embodiments, after the middle layer and outer layer
are bonded, the entire laminate is cured. The curing after the final
lamination step can be achieved by any process known in the art. Ina
particular embodiment, however, the curing is achieved via thermal
radiation, by use of an oven, or through storage under preset temperature
and humidity conditions. In an embodiment, after the laminate has cured,
it remains at ambient temperature for at least 48 hours before being
further processed.
[00033] In some embodiments of the invention, the exposed surfaces
of the laminated aluminum layers can be coated with a slip coating. The
slip coating, in certain embodiments, can be any slip coating known in the

art. In a particular embodiment, the slip coating can be nitrocellulose-
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are bonded, the entire lam nate is cured. The curing
after the final |am nation step can be achi eved by any

w@e@sossoknown in the art. In a particul ar enbpdi/De2v07/075471

however, the curing is achieved via thermal radiation,
by use of an oven, or through storage under preset
tenperature and humdity conditions. In an enbodi nent,
after the lam nate has cured, it remains at anbient
tenperature for at | east 48 hours before being further

pr opgssest: V|rﬂ;@@@%}mbﬂbéﬁdﬁsllﬁlﬂé@ﬁ%q@ﬂﬁésiﬁf cddtifig serves as a
i nvention, t'he exposed surfaces o he | am nat ed

al ufﬁpﬁtﬂfr]Vﬁrzmﬁé‘r §rc&g¢tm§éh% seaces\af the AUBYYM Fert $3Chinge
slip d%er'f'ék e slljpﬂcﬁlhb 2R b%rﬂgacﬁémgex G808 rBRY¥s of bith

coatin nown e art a parti cu ar enbodi nent,
t hethsl Iamlrw@%d inngr anchower aluumemancbIa@@de@rmqueﬁy|

cop %ﬂ'ﬁ ad slip coating. The siip coating serves
as 51'11 pntné varni sh, protecting the surfaces of the

al utﬂoﬂmﬂ f r o'Fhes!almnaté] phihe drésaid givestign ¢drebs Lisgr toozokage
can_be d to the. ex osed surfaces .of

anphEata Heskase St BB BRI NARER B Al deqlln

t ﬁChxghqmmstummuTon doxygbe barrttc)ar. Feﬂgﬂaﬁpléﬂtae lzaninate reapteal
t he prese i nvent.i on can be used t r seal. a
D CIBYEOEBAf 2GR oAt i I AR i dRe FimpaR i

r equ¢,éoetoqad¢kg%ﬂe b Sestlte paaﬁﬁﬁeuﬂw mmrmdwnal begduct or
exanpl e, the Tam nate nmay seal e

conmw&iwa' BElUCHrSglidy POgETSH Oéh%@ PF@WPtS %ﬁ@?q BRRkAgPS

Hﬂﬁé 5@55}{:}%@0,@ f oodst uf f, phar maceut i cal
product industrial product or agricultural product.

Sol [08038hwd dn eartain amkpdiraeris dha darginaterofiiee prrsrAtiEMe PN
thejsRises ?@Eeél%}’ élﬁ&wlg A003Rhink R &P %ﬁo@h&serﬁ’g%%ﬂﬁ

the lamnate o present inventio used to sea
a cembadiment.ihe tamln@tntcahrb@ yseddo gealdueardaingnwhich contains

g:;{aﬁ AT mgq'lu%nﬁﬁl %LEJ% érﬁéﬂtnﬁjrﬁaﬁ@m&?iﬁ'&eg{ crﬁldren s

a con al ner a ns’ an in or hu
nut emnterad peddust p'ﬁt&alaarmnate kkambre bonb&d fooz cofitamer, ibmecessary.

o SRR dbe inRECR B o POTap B IR SRR @RE e

| anguoht s araeaéyeomarrmll abéreeasyp@eaeahl on a cont ai ner,

S“%o%isf‘” ?r? gypa?chupar abodlmen nthee asr¥1 n%?e of tﬁe present
invention is used to manufacture a membrane to be positioned between
the friction ring and the container of a lever lid assembly. Containers
having lever lids, also known as penny lever lids, plug lids, or friction-fit
lids, typically have a body member which is closed at the bottom and has
an opening at the top. The laminate of the present invention can be
sealed to the container top and then an internally extending peripheral
ring, also known as a friction ring, can be positioned and sealed to the top
of the container. The peripheral ring is adapted to receive a plug cover.
The present laminate is able to withstand various processing conditions
used to manufacture a lever lid assembly, such as stamping and curling.
[00037] When used in combination with a lever lid assembly, the
laminate of the present invention is often removed by the consumer by
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[00036] In a particular enbodi nent, the | am nate of
the present invention is used to manufacture a

woreooBiogses t o be positioned between the fricti oPCT/URYO7/075471

and the container of a lever |lid assenbly. Containers
having | ever lids, also known as penny |ever |ids,
plug lids, or friction-fit lids, typically have a body
menber which is closed at the bottom and has an
opening at the top. The |am nate of the present

| NVEIRdt@hoCatulhgSEMER M SViddie freRthaicbRtaiicp By ARAJ ! iTRE
an |nternally extendi ng Berlpheral ring, also known as

a fHseeh 1% aW@m@aﬁmb'@ thisaAPplicatien oftgn carstseipRing Akthe
L OPaRidHe .rﬁe ﬂ'fea;'.)rﬁeﬁct ﬂb%htfb‘ﬁéll;p'ﬂ?é @égé@ &9 00% adﬁmﬁﬁ fo

to recelve cover. present” | am nate is ab

t o oan lh@mirmswp |36§Sﬂ’1§rail¢l§§!§ﬁh@asc|@ﬁﬁﬂ RUNSHiyred eaut I hese
I

rur Pit6 UbEs far S il SG3EHBS Yn el i ERICRD 0P
| i dprassmiritvantion ielebalikelntoellake artebippintestbatpréductand the i s
oft r ri

t ST Pt 0T R A YRR oAt Bl ikl befld
of dxﬂ&%rmlrupmmpuncﬁtmd ofthetslaals appl ication often causes
chi ppi he aI |ntothe roduct . ) .
SlbBPBAL | TrehrEt BN iy Sy SRR At having parrer
beC@r&Eeﬁ@@%&hlﬁﬁé@by hh@O&huumnrmmnh@m e eimdpbe aicdhaticalr
cut ese shar

f) can calse nlynor scb_gtches and
i nj handlisg charac eé!ﬁi'q?df‘@e@f“ onP0gr akappumn JAREWRINHE
| esl%yéﬁs?ﬁdt)\){dé thel herk8s A1 baidP prdfePtidsfhikr tag lﬂrﬁ&?lé%pélh@r

es o punctured | am nate are | ess |

scrla@%tw fim Iavﬁrlﬁe@\f&rﬁ dhe oeeasaaly thlﬁmﬁsmmtm?@a@fca! he
Seaﬁancﬁ@&@%%]hty-mﬁ RIfRANGUd VBB shm dﬁ%/urﬁb@éﬂbﬁﬁnuﬁn il

am nate having barrier properties exhibited by a
m cussdl inthepiegantioventiandthereeshefdhamatenial ifasidistangally

Cha{eﬂﬁ&é‘& {n?ér ifist df 1064 &erRmil%(ﬂ% al um num The

al um num I'ayers provi e necessary barrier
pr ofpe0389]es \Rafdareng hewrtd dhi drapamgs; Fior 1pluséates ani | m

Sl SRR AR o b SRR B 501
anotstpredendirventianm ihahik ensedirhent! ihe ipnesdurinumeitdyen,
e Tondags (T b2 BUSSER aBh kb
t hepdlertyepa0. The middik lpapét b3ée40 i8onded on a second side to
an outer aluminum foil flayer 60 using a low density polyethylene layer 50.
[00040] In another embodiment of a laminate 100 of the present
invention, shown in Fig. 2, the inner aluminum foil layer 20 is bonded
using a polyvinyl acetate layer 70 to a first side of the middie paper layer
40. The middle paper layer 40 is bonded on a second side to an outer
aluminum foil layer 60 using a polyethylene layer 80.
[00041] In certain embodiments of the invention, multiple inner and/or
outer plies of aluminum foil can be used. In other embodiments, multiple
plies of the middle paper or plastic film layer can be used. In further

embodiments, the various layers can be bonded using any lamination



exagger ated cross-sectional view of an enbodi nent of
the lam nate 10 of the present invention. In this

werwsdiasent , the inner alumnumfoil |ayer 20 PGI/US2007/075471
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bonded, using a pol yurethane |ayer 30, to a first side
of the m ddl e paper |ayer 40. The m ddl e paper | ayer
40 i s bonded on a second side to an outer al um num
foil layer 60 using a | ow density polyethyl ene |ayer
50. [00040] In another enbodi nent of a |am nate 100 of

t hepRIcBSS B cArMYiBERdE laiiBn bfodek Ses %ov&rhq:dr@kﬁmple a
alum numfoil layer 20 is bonded using a polyvin

acefnBinptigeef e qd@egwp ||"1W§'Pa§‘i>fﬁén%firyt%eﬁﬁ"§ é@r@'nﬁé‘?{éﬁa”
'ayﬁégﬁé}dtm&md‘?ng%ﬁo@l%g?rsl ayer 40 is bonded on a

secon e to an outer um numfoil l[ayer 60 using a
pol [090UZ] endnisagerergidndimenis4f the invertionathe tetehvgiahnd ﬁ? the
of [ uf of
o B el TR AN sl
mul empbeimanit,dke tdtaitvedgint of dheslapdpate can bpladwut t70 gém In

| o oS BB B a et B BRARI R RS of hE IR R1S
conbtamé betweeh dbaat N1 hmOrm amﬁﬁggld\gmmm d;gartlcu!a; .
o o BhhuairE e A Bhrets ol the BT £on b Rrorh 22

var iidisnd. ayers. [ 00042] In sorre enbodi nents of the
invention, the total weight of the |am nate can

bet W@9ﬂ3]aboJthelfQUPVlf,j@Qrﬁé?mP'f§(§'e§%ﬂﬁe yaRioys sg}bppmﬁnﬁ of the
e ”bﬁr‘ébgﬁtﬂﬁverklbﬁ RheH er¥Sd FEnRIwithitetheaFbpa betheahiRe

about 17 n sone enbodi nents of the invention

t heh¢r@tna4w"%ﬁuap|@ﬁ@§% toypne pldllackipitheae froancansidssalipnesf the
abo

o otsbroitdicn 6f SaSiANt tdhvEhGS PR disBsck REEIN. Shisiftengiea
abolbet thespecificatios. tqgetree jithTthe ekamplesi hrycensidaied o be

OB BN D P BEMP ol e SRl

her lgy thewildimsvéicpiotdow the exaroples. skl ﬂhb@damplets_hall petcehiagas

C S P 45 Bt B R B Rlefct o2, o, T

speci fication, toget her V\Ekﬁmphm exan‘pl es, be

Co B, W Soett DSkt iaailoh 3PS SRS R o
an alternate membrane laminate of the present invention as well as its
properties under testing.
[00045] In this example, a layer of aluminum foil (20 microns in
thickness) was bonded to a 40 gsm paper layer using an adhesive
lamination process with polyurethane. The laminate was then cured by
processing it at about 90 to about 96°C oven temperature at a speed of
about 100 meters/minute. The laminate was then stored at ambient
temperature for 48 hours. Afterward, the middle paper layer was bonded
to an outer aluminum foil layer (20 microns in thickness) using an
extrusion lamination process with polyethylene. The laminate was again
cured by processing it at about 320°C extrusion temperature at a speed of
about 80 meters/minute. The laminate was stored at ambient temperature

10
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by the clainms which follow the exanples. In the
exanpl es, all percentages are given on a wei ght basis

exanple illustrates the preparati on of an enbodi nment
of an alternate nenbrane | ami nate of the present
invention as well as its properties under testing.
[00045] In this exanple, a layer of alumnumfoil (20
m crons in thickness) was bonded to a 40 gsm paper

| ay &fr 483H00ek. e BRAsatK Svdsandm abated oRREE Skl Riuminum
pol yur et hane. The | am nate was then cured by

pr ogwdanesyviinta aitrogglinlasedursed skip sertings ohegaeinate was then
It ZnEl?trtQttﬁE Ep%RﬁatéE%da f WO Qe d Ot BE SRS Nl ofTZS

m nate was then store _at_ annl ent ten‘perat ure T1o0r
houwater Xaperanst exygeh&ransgsionpatgs of keylemingie gpumtksyits of

an BHttSro.@Q#WJéy'and‘H.‘l td &b?crc/s{qﬁq‘?dg HsBQ&'{vE@. tysekness)
usi g an extrusron |'amnation ‘process w
pol yardifjdnsrvesre Bhial 38Cna0% rekadiva bamidity doredateyvapor and

pro L ng-it - about .320 C extrusi t rature at

DY ofEanobysBiva SO S BEb IERHABRTRRS < s

st o[oad46] armedaiiriaapedlatasrtested b4Sirolatisy a Ebasumer’s

| am nat e &ftﬁ t hen coated on both exg?(sx?d ﬁll umi Pum

sur PREE R SgahiYNGR SPPRII B SHLRED KafS- T Ag% AlUTY "UPhe

| anididifs YeshibBAY fllen irfdo tEpRBREIOME I8hfatd E6al udildast

seal ed onto a container. Tests of _water vapor and

oxy QR Rerfiagrdr Ao RopeRtakle srannge  ThaTemlte ofisteskehnwed

of Qo kabt& &Qurﬁﬁiwr%‘thg!ﬁ%o@cﬂ FrusD trie I‘éﬁ{ir%msgé’%éa&?rmed
0

respectively. Test conditions were set at 38C,
rel agqeptabiumi dity for water vapor and 23C and 0%

r ol Al humdi f v S _
[ 0P8 Pirc T oiiraBS waE{eXiE fof MRERATORY Bl Fpssino 2
conkghtthrosghotheraminads to dedecidbe presence af op smackingdt the
ser pfe. . . uid r j r...chi -

¢ a1 TR of e fhningle, Sl RSSOl B Bl ol e
havianpmatéor med i n an acceptabl e manner. The results of

LI b, YA B B R e ot DR PR,

Theprogottrradred wathirt £sbetdinepsedlad asihglthd Rhegate tof tHeypresent

pasi?llvgr%io%. Containers filled with milk powder were sealed with the
laminate of Example 1. The containers were stored for 18 months under
accelerated storage conditions (30°C). The viability of the product was
monitored on a regular basis during the stability study. The results of the
study showed that the viability of the product was assured for 18 months
under accelerated conditions and for 36 months at normal conditions. All
vitamin levels and sensory characteristics were within acceptable limits.
-[00049] All references cited in this specification, including without
limitation, all papers, publications, patents, patent applications,
presentations, texts, reports, manuscripts, brochures, books, internet
postings, journal articles, pericdicals, and the like, are hereby incorporated
by reference into this specification in their entireties to the extent that they

do not conflict with anything stated herein. The discussion of the
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l'ight through the lamnate to detect the presence of
foil cracking at the mddle of the |am nate. The

w0 e@aloszsoof this test showed no cracking in theCT/US2007/075471

| am nate. [00048] Testing was al so conducted to
determ ne the shelf-life of a product stored wthin a
contai ner sealed using the |am nate of the present
invention. Containers filled with m |k powder were
sealed with the | am nate of Exanple 1. The containers

ver gfsbREQnd 8ih id %téﬁdydhﬁeﬂé!w@rsuﬂﬁﬁﬁz%rtﬁé adsstiiagade

conditions (300C). The viabili of the product was

monbY Hes@ugirs ane galagmissia 5 thgt @ri%r%%rsm pengtitutes
stu e

o1 ool SAGREHIL Sedthve 2 M D crleMiR ik uldes apd
undl@ertla@m fribe er@ed:r@fm‘emasns and for 36 nonths at

chlPBesll T < AR plefred PRBRAmE R AR A by

AI | desefibed nsiag spe¢1ﬁxdte1rmstdtem%p&nd methxtcisosuch gasicapliomgis

limtation a ers U i cation , at ents,
o B sreuiiodits ol BRRFARS RET ot FHRY geBHHfBh
anﬂaﬂQ:lfrltmﬁrSQf llknmmbnlr #9s Bdlﬁé)}iﬁderstﬁg& nraa&tcham@eté agbvariations
J our na art|cl es, eriodil cal s, . t he
| OBBY be ey Bt Sk inar e hisale artyvitpuE Gepati from
spemkfspbiidbr B2 écﬁf)é Rethe @Bédriteivepton AvHitteisest &t ih hraé
they do not conflict wth al)é t hi ng stated herein.

i CBLEENB diaims: oA HEE3 UG T 00 fah aReRais P LN
to @atﬂm%hﬂa%dm&@mraé iAfRPcHERGEd BYstH iR SiHolt RQYabt. M

no adm ssion i s nmade 't hat any reference constitutes

pr i @rane,, wmkggnefeaﬁ% for thes piogcianeofra eppmetsially stqrie liguid

S.

[ 00BN iy TERe R A B 16 o nidthodRieaen

i nvexempiifiethanteerisen adesentemptatedi Hiiprefoseithe spirieans scope
devdf‘iﬁé’a ﬁé}ijde%zﬂfﬁ@%hoﬁ!ﬁ%t g%ﬁ’iﬁﬂbﬂtté He ded gfw fon of the

| 1'us i Ve purposes only ds used are words
of ptemmneﬁptemonsmﬂhmned tmnemf l[imtation it is to be
under stood t hat changes and vari ations nmay be nade by
those of ordinary skill in the art w thout departing
fromthe spirit or the scope of the present invention,
which is set forth in the followng clains. In
addition, it should be understood that aspects of the
various enbodi nents may be interchanged both in whole
or in part. For

12



exanpl e, while nethods for the production of a

commercially sterile liquid nutritional supplenent
wora@s/0#xseor di ng to those nmet hods have been exebgi/Ufi0ed075471

ot her uses are contenplated. Therefore, the spirit and

scope of the appended clains should not be |limted to

the description of the preferred versions contained

therein. WHAT IS CLAIMED IS: 1. A nethod for preparing

a lam nate conprising: a) providing an al um num f oi

i nner |ayer, a paper mddle [ayer, and an al um num

f ol {y QA &f | AKGER |8) | am nating the inner alum num
foijflv—r—ay'er—t‘oh@?rm' ddl e | ayer by a process sel ected
fromthe group consisting of adhesive |lamnation with
pol yur et hane A methpdifayprepartigad &minatd campaisingt i c- t ype

& ouri ng ¢ he el RANARLIT Rithhst BRy Fpale e
paper |ayer; ldyer| and a@tlungniroindutdi leygaper | ayer and
from the grodh coReltinagismedHuBIBuniShrdtpare fde
pglhyur et hane,japfloy\ mbeiﬁlﬁl@it@q fremch&graupr adristetiny BE.
N N e
m ddl e paper dry£ agft-type a@héfle, ahy Bxusbh Rirhinh@yewith
2 . The nethod according to claim1l1l, wherein the inner

al umi num f oi IPAYEJBAENS bonded to the middle paper
llayer by adhggi vech g tRaTnRP aldnliburR 8iV By &t SHNeicpaper

wherein the mddl e paper layer is bonded to the outer
al um num f oi llayefiyer by extrusion lami nation wth

pol yet hyl ene.4 3. j i
wherein the é’&| I %We@?%%ﬁ%é?bgﬁa eqr?ﬁlpnq?%})ﬁtelrayer
i s bonded t o aumeinginddll éypapees pregess selected from the group

consisting of adhesive lamination with polyurethane,
polyvinyl acetate, and an acrylic-type adhesive, and
extrusion lamination with polyethylene; and

e) curing the inner aluminum foif layer, the middle paper
layer and the outer aluminum foil fayer.

2. The method according to claim 1, wherein the inner
aluminum foil layer is bonded to the middle paper layer by adhesive
lamination with polyurethane and wherein the middle paper layer is
bonded to the outer aluminum foil layer by extrusion lamination with
polyethylene.

3. The method according to claim 1, wherein the dull side of the
inner aluminum foil layer is bonded to the middle paper layer.

4, The method according to claim 1, wherein the dult side of the
outer aluminum foil layer is bonded to the middle paper layer.

5. The method according to claim 1, wherein the curing

comprises oven drying.
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4 . The nethod according to claim1, wherein the dull
side of the outer alumnumfoil |ayer is bonded to the
wor@dlog2spaper |ayer. 5. The nmet hod accordi ng tPCT/US2T/075471

1, wherein the curing conprises oven drying.6. The
met hod according to claim 1, wherein the thickness of
the inner alumnumfoil layer is in the range from
12to 45 mcrons. 7 . The nmethod according to cl ai ml

wherein the basis weight of the mddle layer is in
range fr®m 10 hedﬂemogﬁgﬁ%rdmrtomrbwﬁéf%m thesth'dFH%SS Of

et H%qnﬁ&rcé?&rﬂl eh fo | e"f"léTh]the WHRESidMm 458 45 ﬂﬂdr@ngoaper

| ayer 1's I ne gllazed paper.” 9. The net

accor di n@ to T(fleahﬁiihmd Wﬂé\gﬁotclﬁéﬂﬂhW@ﬁf%@&eoba&lﬁh‘@elght

out I [

oUt BN RY b YRR ok A S0TPARE A riher

wher ei n 8.he (tThiecketbsd actorting tp@la}mt‘lhyJIherwl the middiengaper

ran e from1l ns. 11. A | am nate obtai ned
be! 5 Agua QU S RerdbRPe 12 A Toi b membr ane
corrpr i sifg t Meelraathoatecatingltaickaint 1, whareinithecthtcanessr of
conpri sin erein the seai, conpri ses .the foil
B S ol Vet i n S R G A W R TR Do
cl ai m 13tusefie rhohog @bt@tinigng caamnodmeteusmamkhédseof
to npisture or oxyge ran&grada The cont ai ner
A

accOPRMGHYENS gl KPR th?é) 'ché%ﬂﬁ:t i s sel ected
from thegr omarsrmme %btaﬁgecﬂfy fAB p'r@tfe%@foff:@[rﬁw a,

nutritional ement human m |k suppl enent,  or
chil dren'd ppﬂor}égmembrane comprising the laminate of claim 11.
13. A container comprising a seal wherein the seal comprises
the foil membrane of claim 12.
14.  The container according to claim 13 useful for containing a
product susceptible to moisture or oxygen degradation.
15.  The container according to claim 14, wherein the product is
selected from the group consisting of an infant formula, nutritional

supplement, human milk supplement, or children’s product.
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