WO 03/ 082568 PCT/ US03/08165 NON-FO L BARRI ER LAM NATES Reference to

Rel ated Applications This application is a continuation-in-part of

appl i catiwop 03083588 No. 10/ 105,713 filed WMarch 25, 2002. Baglhgodsies of the
I nvention This invention relates to non-foil barrier |amnate structures
for food packaging and to a container for food products, particularly

| iquids. The barrier structures of the present invention nay be used in a
vari ety of packages, including paper cartons, cups, canisters, pouches,

pl astic bottles, bags and ke, (AN uctures are heat
seal abl e, thus providing Wﬁ% E@%&f@r’%‘ﬂﬁiﬁﬁﬁe barrier structure
into cartons and simlar packages, which require heat sealing. The barrier

structures of the present invention are particularly useful in packaging
beverages, fruit |uices aftefeneneeito RefatessApplicationparti cul ar orange j ui ce.
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| am nates are prone to develop pin holes seriously affecting their ability
to cont aiiwices andicitsys jnicse andin Fasicudeanareduicry The deptielh barrisr {Bpinges b&e to
foil has resulted in i ]2 L
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PCT! US03/ 08168 b o aieeriet aliokTa ISy neREbaFES PERA1S? Parh PP ouTiee

protecti %@Vé‘g&! Qé&taih@& bhasieEatOfhort in providing an acceptable container for some

products such as fruit juices. In particular, paperboard coated with LDPE has a relatively

high permeability to oxygen, which may lead to loss of flavor components and vitamins

through oxidation during storage. Flavor loss can also occur as a result of migration or

uptake of flavor components into the LDPE layer, a process referred to as “scalping.”

Additional barrier materials to oxygen and flavor components have therefore been
investigated to achieve the desired goal.

The oxidative loss of vitamin C can be substantially reduced by the use of a

laminate containing a metal foil as an oxygen barrier along the interior of the container.

However, the economics involved in using a metal foil often require a price premium that

limits profitability. Further, metal foil laminates are prone to develop pin holes seriously

affecting their ability to contain liquids. A search for economically acceptable alternatives

to foil has resulted in the development of laminate structures utilizing coextruded polymer

materials such as polypropylene, polyethylene terephthalate (PET), polyvinylchlorides,

polyvinylidene chloride (PVdC), ethylene vinyl alcohol copolymer (EVOH) and other
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oxygen. Pol yam des (nyl ons) have al so been proposed and used comrercially
as barrier layers in plastic packaging materials. The nylon barrier |ayer
not only Wwomsiosksss an effective barrier to oxygen but al s@eCprusos/esasst her nal
resi stance, nechanical strength and durability. In addition, structures
conpri si REIYWAHOMAMISOR the bhbH P M&EralNG! BBvild, prolb@th dchindGhy WanRFerabt t he
i ke, having tensile strength of 10,000 psi or nore have been used as
abuse-reokggant | ayers in conbination with a caul king adhesive tie pol yner

such as a Surjyn i.gno of .an et hyl ene_net hacryl i Cl I r in and
an oxygen bar rdo&angagﬁw&%’;ogsgpﬁvrﬁ %lﬁ?n%fe 1 PTESP ecgé%%}l %eocda?o 8{/&%11&3% barfie!

cont ai neffyerd M kb gHakidind hal@Hidl€S STIRX BERE] bgribh &iyef @bt vaBNpajvidesgan
structures, papérboard |am nates containing barrier materials as _afore

di scl oseéffhetinve basder foorrygen bulealse pravidesibermal resisncp.ogechspicak stgethednd | ppE
as the prd‘onda%@? contact |ayer. Comrercial structures for a paperboard
carton forj tX'e and simlar products now frequently utilize a |am nate
cont ai ni ng ei trhedditphoftruefurat doyipeiztmgwanphs Nytah6| Nylop6byNelondd, Nykart2 er to
oxygen and, flavor oils. It is an object of the present invention to

provi de RALIRAEF gvddhe fkathaviog) tapiile Penethedl 10,000 Bsit® HAERIVEIPFRISELe in a
vari ety q LGy Ll -he Q{lﬂf%t . d J i St

provi de gfr’]“%eqn%%@g‘g Ifﬂggst 91s(éa lgb%té g&{rhl gérc(a a %%%egﬁ’rerg%ée ??gﬁ{# %pcg%ts)eé\?er age
and/ or | Suclgn dandnoer dran etiyiengsynetharylys acid golytree resiuindean oxyrgen hadme suciot
scalp flavoy/aro ingredi ents.of the beverage, exhibits a substanti al
barrier @Ba{uﬁén% Qllg‘%R?P’FrEﬂ?r bé‘,’er%?:lc‘ﬁg@nﬁrérfornance equal to or better
than that of gomMaNd _Rﬁ%éihg,1@@%&@@&&%@@%@&&&@@ Bldres, | papefbodrd
further object of the invention to provide a heat seal able | am nate

mat eri al larhinates gontaimng baryigematsepiveatafare discloged hayerteen ifoupdde exhiditrlawge of

tenperatuyres {hot fill to d fill) .and I d
refriger Z‘L(“‘XBY &S%&’Xdlgm(golﬁﬁi If%sa.s t}§ Pll)ofiucr;[ C’roﬁjé cﬁie%l&grot%% gggérgﬁ%tt&ﬁ\%goﬁﬁ on is
to provi gaperBpiravedtdreddr feal abd simfian ptaiucts hewi frequeatly outilbeveriagamge frui t
or citrus juices, and the like, as well as_non-liquid dry, products, which
are easy cpptampg PRk ndon ahFEKlene G elgabo] SPRUYBE: #of AR P XYER b g,

i ncl udi gle ] 1h+1 degree of flavor, color and vitam n protection across the
product's <RePT 1ife. It is another obj ect of the present invention to
provide a bevdt&mga abject ofithe pemsitritredrgidnod peovidenannatpeoeflf ket seataobgrier ent

the intrusion of oxygen into the carton -2 WO 03/082568 PCT/ US03/ 08165
‘ laminate mateﬁglgfor usenln a Vaplety o?‘ fooc{1 packaging: , :

Still another object of the invention is to provide an improved heat sealable barrier
laminate material for a beverage and/or juice carton for citrus, berry, and other juices
which does not scalp flavor/aroma ingredients of the beverage, exhibits a substantial
barrier to the loss of vitamin C, and has performance equal to or better than that of
conventionally used polymer barrier laminates.

It is a further object of the invention to provide a heat sealable laminate material
having a low oxygen permeability during filling over a range of temperatures (hot fill to
cold fill) and at both room temperature and refrigerated storage conditions.

Still a further object of the invention is to provide improved heat sealable, non-foil
laminates for beverages, fruit or citrus juices, and the like, as well as non-liquid dry
products, which are easy to manufacture, which provide reliable performance in the field,
including a high degree of flavor, color and vitamin protection across the product’s shelf
life.

It is another object of the present invention to provide a beverage carton

constructed of a laminate effective to prevent the intrusion of oxygen into the carton
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protecting the contents from oxygen degradation of essential nutrients and
vitam n conponents particularly Vitamn C. Yet another object is to

provi de awbeseszge carton constructed of a |am nate ef f eeCiDusos/esiehot fill
and cold fill applications followed by either roomtenperature or

refri ger giRebtmlzOfIRYBontéls AESGAT Shapee ddgtdilatibe dMyRBtia Nmuttites RAAr Vigdmin

| am nates include a substrate or base |ayer having an interior and

ext eri or cempérasés patigularty VitapeyCof pol yol efin coated on the exterior
surface of th u rate. a. 1: I rj [ '

strength and %{teﬁea%%e?‘roz)gcggggéﬁ?%gfiaegé/\ge%atg% %%Zo‘hl !I;I gﬁr%tre &rgogrf g%:lgﬂ% ° the
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the contents of the container, a first oxygen barrier |ayer of EVCH

appl i ed &efFigeeted séege-sai d pol yami de | ayer, and a second barrier |ayer of
EVOH, nylon o | L i L RE andifted HohldeQXHBEIRDBF bhES

| ayer of EVC;Li‘l %%@4?&%“2%@%?&2%%@’3%?2%} ngg/lg%eittc wWhicch 1's ot ;n
contact \Wdyeh hatiagfdn fiterfovGid &xagrior. surfacgce dirstalayer off polyalefie roetdilnentheof t he
invention, the barrier |amnates .include, a.tie layer.interior to and
appl i ed &FFEex F‘&F%&ﬁ_to ﬂ%%%lbﬁ%?t%?n?&gzmﬁt‘?gwertﬂ’i@%lﬁ f"l’ra"g}g amtcf‘lle?%&’baéﬁdng
posi ti Onggérﬂggf géﬁﬁgdc%t Sofifee ARbYRE el RYREmBO Db R bibsahteEYObbdoadetnd I 0 a
preferred enbodi ment of ‘the invention, a tie layer is applied directly onto
the fir &ineEvaH lhyey ef polyolefipdhatofillpohipol éeicantests o thva ehathiesre? fitshoxygen

| ayer, a.second ti r'i l.ied directly o t he I fai .ayer
and the @%ﬁﬁga@f/@% ﬂ@ﬁrapﬂ’i‘e%gﬁg‘ft do%tlors%fmﬁa%ﬁegla}/%émg&;%é%%?%di lg)r‘i'l%yer.

I n addi t i8Ry o2 BV A)6H of@e hig: Psidel anRemédine dha fied wxagidlsenitr laver ¢hd

bet ween the second EVCH | ayer and the pol yol efin product contact |ayer.

Tr adi t i oMK anp dhesinaefseost pelyelefinlayer Yutrwhich 15 Rotde somactath the f%%trﬁ%éﬂ,

parti cul ?2{ Ie¥ gabl e top cartons, have been kept refrigerated throughout the
di st ri but?oh process in order to avoid rapid spoilage due to m crobial
growt h. M cr olth akcgtavdehwithrnr @stddimémtoof theniaoenloat ¢hesdariet lanyinates iy
product, carton, or filling system. It is only with continual .

ref ri ger #slde ¢ e rl%)feéﬂ@eﬁ?%ﬁo@&ﬂaﬁp%?%ﬁrﬁcth%txéh?9 ' E‘Q}dteslﬁléqrf the; tieglayer

sever al o - I ; t [Mhvkhi s way are
ot - sai d T D e B B B e e oo aets,
particul arly flnaigrefetred esmpodisienk of turghyentidesi tiabdyer fsrappliedidiyectlyaomdpdient s. A

hel f | i | li kel y.. il .while i L
dit st 1 putrsE OB it ol ShealvRa 1= Fiobidef o38O be ¥ v onifedd Se faver ihan
days, | 0§?§1§ed &Y Bt Bld FIfo1 S Wyer Bl HRViecddeEPaEK &ryeldm@ﬁn@d dnesy to

mai nt ai n e product under Tefrigeration either in its warehouse or while
i n transpotot the Seernddid lgyerh dn additiph.ex tiey layer mey be pesitignainggedigsly adjacent

PCT/ USO3/tc(>) gl’:ll'(? getween the second EVOH layer and the polyolefin product contact layer.

Traditionally, beverages, particularly fruit juices packed in cartons, particularly
gable top cartons, have been kept refrigerated throughout the distribution process in order
to avoid rapid spoilage due to microbial growth. Microbial growth can result from
incomplete sterility of the product, carton, or filling system. It is only with continual
refrigeration to retard microbial growth that a typical shelf life of several weeks can be
assured. As a result, products packed in this way are not said to be shelf stable.

Shelf stability of packaged beverages, particularly fruit juices, is extremely
desirable from many standpoints. A shelf stable product is much less likely to spoil while
in the distribution system and with a shelf life measured in months rather than days, losses
due to spoilage should be low. The packer does not need to maintain the product under

refrigeration either in its warehouse or while in transport. Similarly the retailer need not



al l ocate expensive refrigerated space to store its supply of product. The
consuner also has the advantage of a product which does not require

refri ger awDon/08a368 | opened. Processes and apparatus for p&RCHA0IIER165
perishable liquid food products and in particular juices are described in
U S. Pat itsls ' .O0fhe ¢diBSBePAEERES 1S
i ncorpor3%@%%%’3’5?%5%%%%%2@%?%%&0@% %‘I{SI %ﬁggﬁﬂgg&dgtgﬁch as are disclosed
in the atleraiveniege pi protisst velrich dessngt refoire redidgethidorpradwpered pH of 4.5 or

| ess) such as_fruit jui.ces, punches,. and dri.nk he. pr.odu i heated to
a tenperatur ePﬁ%eéﬁﬁp@gd?Wﬁrﬁ%?%xP%?%% pfﬁlg?asbgeo-[’iqﬁﬁfg?ot ]fgrlm'log'rl%%i%‘ﬁolgni cal
activity Bef0fe ifibdsl drddedifibed 1 0.9, IPat. PREKSSSS, 70D end8aRagE2.I Tht betivegoed ed to
| ess than 100F "within 20-30 m nutes to preserve maxi num flavor and col or

i nt egri t yhesppatehts ipmeeiporatedlerstin by aefgesbes.al vacuumis created on the
Kk . Th i Kk .
xtonded pori S8 1o} bRERES SATER 90 A ALRGE HENmb RN paBRE AL il e

product geigld gr¥dudi®E 6f 4.9 tgtsueiuad iy jui¢esepunchies; aod trhksy rThetpnoduat dwni ng,
degradation of vitamns, or flavor loss) is dictated primarily by ,ralte of
oxygen i hg¥ted do jntegneruss e fgeceding apnrprimaiely| 190t jo dakiby riglcwﬁwogwa

hi stori cal. ] I | gH1) ! j fhaed o

xcel | entepaatisdAie B RECRhaReE, 1 BUakOlc mRFOHRE 0 ox (hadT00F
(par ti culsdthlity 20/B0t iéniseOtoepresarea sjaximus fawvpeasd welor amegiity. - Aslithd pmduct t o
recycle in many. regions .of the ,world. The_. devel opne of a.,non-foil

al t er nat OISy ML FeEHY; 15I°¥63?te§\/°é‘r\,\t@‘f)ﬁ%°1<taﬁ%s &he ﬁ‘?ﬁl{t@t%rﬁaﬁ © C@é\?&sgf’é%cgatand

particul i bad loy thrht |(B8fterd T ondRRGKBHngRE) GAhut
t enper at 3‘?@5{,&@2{%%? %ﬁ?iexge:ngreggﬁgol dot hr oug(hoat the distri bug?i)on chgi n.

However , camptamiss of preduétiusltye parts of the world, interruptions in the

refrigerated distrjbutiaon chain occur.. and l.0ss of. pr o3 Ig [ I.e.
mi crobial grow © Pr(?\%‘ftr?élf‘ﬁ@e(b?'a@é?r%lﬁfi%ﬁo Mv]?’tsoé?nwﬁlg,%’ %e%'l’ac#aF%g% ]Vﬂ{téo&gs is
exper i engediavBerRas)aig asctaBd phigdakile Uy a4tk bf fokgsdh jndteeesntartie padkagel Hot dill
packages at cold ‘tenperatures and stored at optinumrefrigerated .
condi t i ogeblerpp ugitensthavh disseridellydeeth eoastrupied asgerabymigum foilshrgaiss 1 Bsd i n

podct o3k Moo 98 kot AR AL By AR ©
devel opnmepiaspfis aexpemevd, andnndifidult pacdygle Bt maay wegiohorofbv evates, Tl t r us
and berry juices that are cold filled and . stored cold or that are cold
filled adgvesparriaiedondpd aliapeiate W?‘élg PPE@P%@X DYFrerT Se_ssthBFt‘éﬂBmi% al so
D e SRl U DT AR bl AL il
non- | i quitempetatyyespsaathds tusd stpred fceldatbtopghont the distijbubien chainr Hoverersafj timeses,
bever agesang qg 32)91% pa}tg' of the world, interruptions in the refrigerated distribution chain occur
and loss of product quality (i.e. microbial growth, browning, degradation of vitamins, or
flavor loss) is experienced.
Beverages and particularly fresh juices are filled into packages at cold
temperatures and stored at optimum refrigerated conditions throughout the package shelf
life often still show a loss in product quality as the product ages. This is demonstrated by
vitamin C degradation, flavor loss, browning and in some cases, microbial growth. The
development of a superior non-foil package structure for beverages, citrus and berry juices
that are cold filled and stored cold or that are cold filled and experience interrupted
refrigeration during storage is also within the scope of the invention.
Summary of the Invention
In accordance with the invention, there are provided non-foil laminates for liquid

and non-liquid (dry) products, preferably for fruit, berry or citrus juices, beverages and the
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WO 03/ 082568 PCT/ US03/08165 1ike, which are easy to manufacture and
provide reliable performance in the field which conprise a multi-I|ayer

pol ymer swpwsmsases i ncl udi ng a paperboard substrate havi ngPram/usexosass or and
an interior surface, a first layer of polyolefin applied onto the exterior
surface jof vs%ﬂ?am Q&p&%g?@%n%ﬁ*eﬁ&é e ro%lmenmgﬁrﬂoﬁmceqﬁ%é ﬁeldowmht he
interior surface of t substrate, g second i nnermost | ayer of

pol yol ef tomyirixat a whilti-leyert mdymbhetrmmaemchldufg tahmperb@nltdasmhstrateahﬁwmg tanoxygen

b | f EVOH a i d
Separ at cHHTRE O BB OpPBUR S by Lo B HSa CR RS SRS PATEe
Inter ”Edbfaih%jé@%rboafd YRR, %%l}tdrﬁﬁé 1@&%@@&@ bito MBAnRrisE s@ifiskebed fheer

| ayer of nyl on or the’ provided I nternediate the first oxygen
barrier $ubyeateod seEv@H aadldlntdnm%trl%@lr wb polyptafipahat Wil comges thepesmtears ehthies not

tact th f t
;RbSS.”né‘s?ﬁnt%“ngoﬁﬁ%o&'gé?snaw%ygaﬁﬁvcéﬁ&%ﬁfée"i PGS ol BipRyF Rl B
of the p&p&p%&rddh&%ﬁghfw rovadih dg h$ie 1h Y%ﬁltd)fhegfo@’alnﬁﬂé layenitieraledabothe
copol yrner ately adj acent _to_the pol yam de

| ayer anﬂolaamsié@@ddirﬂ\&gﬁhiﬁgggi and) %%@&t)%lbﬁlﬁlef ﬂ?é/er At EViQ3E nyfont piethediienat e
ted f t.he f
oot hor - BPABHLTad8 tne ACIGBY Bl 18, P OLORA OLERSod BUGbICART

pol yol ef japef ap iGN @0t i @yedct b'ythaqetﬂitet EWQEt lagasi ti oned bet ween t he
pol yol efin food contact | ayer

pol yol ef i n i sl #feArdspes W%thﬁlpiefﬁlfr‘%f{:?ra]é 1m§ﬁ€%?ﬂ¥ﬁ?%éa%%ﬂ%apﬁ’f?‘ia};ﬁﬁy econd
EVOH | ayﬁf E]{}%Eﬂr gglzf%ce[)f)?ftfer ggﬂeyboalrcf Fﬁb%}rafe' & Y Myel D ABMCHNG El%@ﬁdly onto

the firs a layer polyolefin is provided over the, first
tie | ayecomigme €EMODM ) 1sepdsﬁ;oaed immpdiatalyl @djadént gotthy polyemidentaypokydlaef i n

| ayer with t cond EVOH bei.ng a di rect| t ond
tie l aye?ecoﬁgﬁ\{(ﬁﬁ leyer ’rsa&%?teﬁ?én t?%gﬁelg?fpgfg@ %ﬂ?%at? &P %%tgé(; rﬁo “E{;%-{%ﬁgyer

i nt er redig§Ry ;gyefa@pattlg%t bﬂ@?@;lmf lak@yer of polyolefin. In this enbodinent,
atie layer may al'so be included internediate the polyam de and flrst EVO-l

| ayers. Brief. Imen@hﬂppnefmredfembpdmerguﬂ@seep@rgi EYQH layeg ﬁ%gﬂoﬁ@&d fronathe

el evati on .of erre f

i nvent i oR°DRie §11%04 %o%acgrlaé’eﬁl a?%g%yeeg n%lﬂg?%@g&? Q%% Vi O%ﬁoﬂ% g?@%"

days aft efyef bhd ithg sb&nd EVUHN]@yeE hatlayeer e myolfeﬁhl ie cthen tplrefaraatygprqvmede and
stored at 73F for 85 days. is_a graphic represe tation of % vi tam n

C retai néﬂewdlaﬂ%\?@deﬁrﬁfe?m* FQCPP%@W‘QJTI laycxy @Rt &nqsh Rrefiraply & 8rdl e layergiswi t h
orange | hfitadfiflot ShBMnAAHVORTaRE ARy f@ yolfih % GoW{dBROLEr the. first

representation of Yo Vit ani n et aine ter filling for cartons
t hat wer éedofal dnill 4 ectondtife yangeprpuided darctlys botoetheagiol@8etif dayes vithathe.

second EVOH layer being applied directly onto the second tie layer. A third tie layer is

then applied onto the second EVOH layer intermediate it and the innermost layer of
polyolefin. In this embodiment, a tie layer may also be included intermediate the
polyamide and first EVOH layers.
Brief Description of the Figures

Fig. 1 is a cross-sectional elevation of a preferred embodiment of the laminate of
the present invention.

Fig. 2 is a graphic representation of % vitamin C retained vs. days after filling for
cartons that were hot filled with orange juice and stored at 73°F for 85 days.

Fig. 3 is a graphic representation of % vitamin C retained vs. days after filling for
cartons that were cold filled with orange juice and stored at 73°F for 64 days.

Fig. 4 is a graphic representation of % vitamin C retained vs. days after filling for

cartons that were cold filled with orange juice and stored at 38°F for 64 days.
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-5 WD 03/ 082568 PCT/ US03/08165 Fig. 5 is a graphic representation of %

vitamn Cretained vs. days after filling for cartons that were hot filled
wi th orarmgye opusases and stored at 73F for 69 days. Fig. 6 i PCA/USOAMIEE
representation of %vitamn Cretained vs. days after filling for <cartons

that were colgof klil §dWnidepfARARIIHIHOR Afachis (Pfefinad vs! Ahyd after Folimags. Fi g.
7 is a graphic representation of %vitamn C retained vs. days after
filling daotons that wereshat Hidlied watheorageduice khé stovddi 4 78 afgé9davte and stored at

38F for 63 days. Detailed Descri.ptio f .the P [ OcH : t he
| nvention A ﬁ%\% pav P Ifeﬁffjéﬁm%é% ‘Efafg’ew{s ﬁlﬁcc{ %&%%éde\;\gss' ﬁgfse%r eg Iz%ﬁrabl e
for use éd?toﬁ?’éhaﬂvle}ec&dﬁgedid/i%idrénl_%@ bé gt itord.at ABIF foeisgldhsgs. ar e expressed
i n pounds per 3000 square feet. e erring@'{o Fie% 1, the structure 5

contains a pabig Bdapdranhistepsasentaiton aip- IHOIn Ksrefaingst vs- dayTHier iding for
lied id } J | } | 12
Shoh oo ORRRERL e B PR TSR D PlioRR 4R A B BRRITET T &Y RY

preferably ab@ta‘liledii)dsbﬁ?tibn)opfhk\ﬂld&ri'éibEmliodlmsMSfoﬁdﬁ: hiventien | ani nat e.

Layer 12 is the outer "gloss" layer. Preferably, the palyalefin po ris
pol yet hyl ene arfpiniosicoskendsddpminatesiiusiyreeias P%}%@Hf@ﬁ?klggwsew g‘f’tﬁﬁeof

the pref ?12 Joicggﬁlgﬁﬁé %i%ﬁ% txp%i?ﬂﬁg Eﬁé:eggxl%gse}‘l/?% Bu&ﬁ'bepgomuﬁﬁéqgeﬂcg llayer 12

are Teni ol'yet' hyl ene” avai Eastnan Chem cal .

Ki ngsport, TNRafedifGhey Fign 14517 stnashak |Sabdsaihs erpaphibeaminsublsirate i 19s(16Aaw0c al
Co., Houstsn, TX. . t he, intlerd' or of the sulgst.r ate th %helr ele' s 3 Ieired a
pol yam d®s) apta which theesgis jagplied op, qne, side an GKIUSIgR §qptieg phROYOICH] DOGARSTA i ge
pol ymer |.gyef> RAowHthsitd pStthylehd hes c&eﬁing WA ERNof65-20 b0 and freférybign 10,
nyl on 6-10, nylon 12, anorphouS nylons, MXD-6, nylon nanoconposites, and
ot her suitbl2 Ioto/povideshe arter wplpeoplithalaningteon 6 material is Honeywel |

B73QP. Onto the inper. surface aof. | ayer 14 S [ n:
barri er IayeJ@a}()‘:"lI gf@ltglﬁeoé%ylglogﬁ C%WST' C%%g{r%rl\g’r t@%%&&?er%n £8 0at i hg

wei ght Of)o15>@ch¥&ﬁ@ a8d 3nded préfbeblyaadoprdahsitabblyctyrnoxiTwmial pf BbplefsredThe

et hyl ene vinyl al cohol copol yner |ayer mai;) contain 26-44 | e, %Ef?tégq¥l ene.
Layer 16lavardeasiso nedyethilenasswhish Fahibeegmployedxipgdyer d2adendichie S

mat eri al I NRRRB+CaRe g ur&nay.
tvor nanBeSHEUIeRE avhinfe HAIE R UGS ORIEDH, 0¥, NiBEB0HEIRe Shd Bhe b oIy si by
pol yet hyhesiableArgmn €hetroadhillipy Chaeicul Gyl HahstoldX.copol yner is sol'd under
the product nane Soarnol D2908 resin_and is available.from LP.
There i s -t henOadhe merierefit "es'&Q?H%thllod@eEﬂ‘ 15@1?81? %Q%ﬁ@”{ﬂ lﬁﬁr§gﬁi%®(}b&

copol yne gl amgs e Pokandrl HR! BhiEik @bt Vimeaus, 8

| bs.) pre %#%%%éb%g%ggt %Irlll% )but 1310}) Ili ?n§)€£3§ntro,§yeét hyl ene- based copol yners
nodi f i ednylon 6, mallei 66 anyiyulriodeyfourfel 9,omdbn 12, amorphous nylons, MXD-6, nylon

nanocomposites, and other suitable polyamides. One appropriate nylon 6 material is

Honeywell B73QP. Onto the inner surface of layer 14 there is applied an oxygen barrier
layer of ethylene vinyl alcohol copolymer 16 having a coating weight of between 0.5-10
Ibs. and preferably approximately 3-6 lbs. The ethylene vinyl alcohol copolymer layer
may contain 26-44 mole % ethylene. Layer 16 can also be, but is not limited to, oxygen
scavenging EVOH materials such as those under development by Nippon Gohsei or
Kuraray, EVOH nanocomposites, or blends of EVOH with polyolefins such as low density
polyethylene. A preferred ethylene vinyl alcohol copolymer is sold under the product
name Soarnol D2908 resin and is available from Soarus LLP.

There is then applied to the underside of the ethylene vinyl alcohol copolymer
layer 16, a tie layer 18 (0.5-15 Ibs. and preferably about 8 Ibs.) preferably based on, but
not limited to, ethylene-based copolymers modified with maleic anhydride functional
groups such as Plexar 5125 produced by MSI Technologies.
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groups such as Plexar 5125 produced by MsSI Technol ogies. -6 WO 03/ 082568
PCT/ US03/ 08165 A polyolefin layer 20 is applied to the -underside of the
tie | ayerw0Od3asafohas a coati ng wei ght of 1-20 | bs. and pr eCeresbs/gsiebout

4-10 I bs. A second tie layer 22 (1-5 | bs. preferably approximately 1.5

I'bs.) is appl 'Aeﬂol%feﬁnU ?I&m@% el h@rth@ahamaelcﬁytﬁé tiePlagbre fbhy hEyeH,
(1-10 I'bs., and preferab about" 3 Ibs.) 24 is applied to the_interior of

| ayer ZZCOMgeWGIQhI QfanQ)B)S zmsﬂtprﬁﬁrab@t alyquirdt b0 A seeond tpdayey Wy( -alRsonol

copol yner ont ai ni.n I g[l.fég

matlto er?/al Bsef?%}&l al?P?Iﬂ"&Ef% %sﬁl lgo ég%boﬁlﬁcg)c}amgx%& ﬁﬁg{ﬁ}éﬁgr gani Ey | lers
(such asy %e@érsblgmv@pﬂ (110 18, arel ﬁ@i&iiab@}f auivwa Wbk 1) R4dt tappllqmbﬂowhememmm t hat
EVOH renni ns t he continuous phase)

Ip yvi nyl al cohol \{q-i) yam des
such as, layex 2Rot Leyeri 3egan e, hw ﬁnn@ w%rﬁoaes?thﬁlene ﬂwirﬁl c b?ﬁle%?/ 10,

nyl on 6- \0R, 1 r R HM{ afls, EVOH
nanocorrpé%omaé%mgn %%ﬁ {(i:l%) /ﬁe%h};\n% ﬁgéh %%‘%3 ni-c flcﬁlers ° sSch as talc
or kaoli ﬂhnocaﬂ@os1b4seﬂws)mtomyin@a Wittt dsthatllnergapml ﬁllhees ésutls as ale hakaqlim oyl on
remai ns the continuous, phase); poI et hﬁf%@é hth |l ates.incl u

gl ycoIh hnﬁlﬁnflii et BYSPH vy pthse PPB’F%% g “B’(S’P%’FW ‘ene
t t R i nf
erep ?L@Rrﬁm 1 gﬂ(c:rﬁ 1@%?9@%22?51?5&%1% Stch &0 H@cq ﬁ’idtéd%cptn?% 6, nRIOE86.C

fillers and bl ends of PET with other polyners
(such t haylont(i?i@, l‘BiH:-dh 6/d frpirylen 16hlé) nmlnmlﬂumylsnﬂﬂam?mhmylommm&@ym oride

copol yner ; i.n chI or t,. not
linited PB“OCO}%’W n§Y CB’ES]I H’)V/llﬂﬁﬂ inﬂf)%‘ﬂ%d%ﬁ ?%}w%o? tﬁ? ﬁg?aeor%gll)l hear
| ow densiyinapar Mﬁfoh%ﬁpsthep?bnyﬁfe@mhamm EeGlyil6n EdnefihstheCopmhyoe Phasexnd
bl ends thereof; pol ycarbona and liquid %&jlst al polymers. I n addition,

desi ccantpslyethylese brmphthaksies sncladingt gipoqlimedified, Ppkyethylsag tﬁl‘ﬁplllth@}é‘ie%Z%Pl@ 0
t h
M T R e T D v D
i mproved 11fldrg1é4ﬁé Fae@nBudnadsrthle or kaslid) aatﬁl‘bléiﬁslof P@ﬁmwﬂedﬂm pdsﬂlymdrs (Bucél ﬁhaiyer 26
(1-5 I bs., eferably about 1.5 | bs,) followe fin
| ayer 28 the gE%rﬁ@amﬁé he) coRfivuS @h@sabtl’%r Ylaxlé 83/ Ig‘gﬁ/
wei ght of hﬂoEéQ ﬂo%?gngolxg{?ﬁﬁg“ rlﬁcqﬁ&{n%‘prﬂft% qﬁﬁ?clcb' td: 13«9 (hé?élt Fb@e@@le‘ﬁ@' efin

| ayers 17 but not limted fo, |ow density

po: yet hyllfg‘ledeﬂsltpqm;iydﬂwleniae rhaearylopodqrsﬁhy)bba&myldmeggoldmwtey? pmc;zeto&gf}mne .
pol ypropyl ene, . cyc co ner s nds reo ol yam de
pol ymer capelymers, prd l%k’&&? g’@ LY B?te?reaéﬁi}ﬂu&cg?ry Et?t rsar}a ﬁfhﬁo}l’?/ral
resist an(ﬁf%sﬁ&fn'tsnﬂfo@?/ alzﬁ hevey %ﬁ@kﬂe 1fke Shdyl badded tARyee 4 @Sﬁ@i@@%t@%p@' ge

resi stance mnate 5. The EVOH | ayer 16 serves as a barrier to
oxygen i ﬂgrrms:hmcﬂ@natﬁcstdfethe ddyerri and rmélogular sigues, ehstasiexiing andi the S8 Mot

Fill str %taﬁagf to ;raqge ayely R lr?rfnlprnovleg )ﬁ%vor;aror%la%gg'ler. To layer 24 is applied a third
tie layer 26 (1-5 Ibs., preferably about 1.5 Ibs.) followed by a polyolefin polymer layer 28
forming the product contact surface. Layer 28 has a coating weight of 1-20 Ibs. and
preferably approximately 4-10 1bs.

The polyolefin layers 12, 20, and 28 can be, but are not limited to, low density
polyethylene, linear low density polyethylene, high density polyethylene, polypropylene,
cyclic olefin copolymers, and blends thereof.

The polyamide polymer layer 14 is provided mostly for mechanical strength and
thermal resistance to improve the overall distribution abuse resistance and bulge resistance
of the laminate 5. The EVOH layer 16 serves as a barrier to oxygen ingress much as the
aluminum foil layer does in traditional hot fill structures. The polyolefin layer 20 along
with the tie layer 18 serves the sam.e function as a caulking layer that melts to some extent

in subsequent heating steps, filling channels that form when the laminate is folded and
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with the tie |ayer 18 serves the sane function as a caul king | ayer that
nelts to sone extent in subsequent heating steps, filling channels that

f or m wherwOha/08268 nate is folded and -7 WD 03/082568 PCTPUBOBODKIES heat
sealed to forma container. The |ayer 24 nmay act as a barrier to oxygen,
wat er vapok sealQ toXoRHBSIohtA¥R! th@@z%@f\dh RGyORt A ebareiketd alypesel@atvapor, | n
the preferred enbodi nrent, |ayers 26 and gS are relatively thin as a neans
of m ni mbz eregasiavprssdepehding apothegnpisrialy relecipnes dp dhe prefgined euRadieator
barrier |ayer, 24 fyurther, mnim.zes fl reqi-l. I i k4 QN

provi di nlfy%rﬁfgr@dzg%fﬁﬁelﬁ@eq}l ﬁ?gng? ge" %ég%mé#ll%g% atllééegbsggg %Jgg 1\?\5 Eﬁﬁlet he

| am nat epRserkddf B afdnhd/Bev o bagfer idier po iyt hiininiedsyiiewor odnodee inedditisgal ed
to itsel? and to the gloss layer 12. Referring to lamnate 5 jin.Fi 1,
the pol yby efavidipslasees 2¢ ayd281teisidecserng of Bckagenproducsd: itk e ]Ié{i'b‘%ﬁtt‘g dte 10.
The pol yam de 14 ] : ) 18
are | nenclbposty ek iYL athidth, ARG aRnRal SRl & Eand LETEUES 10
The pol ygkefd.n | ayer 20, tie layer 22, barrier layer 24, tie layer 26, and

olyolefin layer 28 are then_praoduced. as oextrusi on and .coated onto the
1? i r}s/t coextr uéiegﬁwn%/f“éllﬁpﬁﬁtel %ﬁ?ﬁ:gg-eESthe Rﬂ%q(i‘;eﬁer’c HPE’“I‘% B et hsirist
form ng tc%;';ﬁeci S ﬁlb&f?jlcetl Pe 'Tlhgg)})l}gﬁ@decﬁﬂ e@@le%%kr@bf 8lohél co?@ls}'ﬁieif 16,hnhe

S e follo I

sanme fina ructure. ng exanpleS are provided for further
i || ust r atienayet h® arenthen tlepositedas aapextrusivn anothb aneentst side af abstratailfatlihen

t her eof . ample 1: A pon-foll hot fill ,structure.(deschi ) ")
consi steﬁ%’ﬁ%ﬁﬁﬂ‘f’é ZPOE ye’b?&’ Baghierdayes 22’ fl %6526’ a 301%?%@}1%2 %gs::ﬂr%g' 5

| bs. anopRRGHSIRKE A8 aicBekiitsn i cdatddlsto tRtA ergtrviion yieldmghahimapsl ymer
in layer 16, and 5 I bs. anorphous nylon_.in layer 24. No difficulties were
encount eMélediiis isonexethed of femring e sminain e ptiengathads ceRibesaRlPYSrtogabl e
top cartonslt.Tﬂf Cartff)nfstrvn‘ﬂ%'hﬁethen hot filled with orange juice from
concent r A& PR ERL RES nS'r ocessed at 190F. A commercially avail able hot fill
foil carton (“heifbllgwing cRONPRE aieployidedVai fusthbreillnsmatingi the aeniier, boaateon f or
cold filled products ("NFCF'), and a nylon barrier carton typically used
for col dnptto/hsdopsisiedes dnptation diersofuer e al so hot filled under the sane
condi ti oRpg Er%;th of the structures contains a paperboard substrate coated
with an " layer of LDPE (approximately 12 Ibs). The foil carton
contains a t hiAkot-BREhbafik rstrietorrufdesc3Bed as “NEGFE) comsastérgi witlp gher foanat] efyer on
t he product, contact_side of the cart.on.. The NFCE cartaon.structur S

pr oduced 14imAtea 1 diigr ?OWaSCBWBP? B8 So10S5 2gEPhoys @Pﬁ%ﬂ é{b%"[yf’regﬂtg ]\tgﬁ‘e
paper boar, I & V6 ahil 8.1bd 8nldeghduPRElonn 1B %r BYONo 1. 5

| bs tie, eglgg&%%gléé}é%%c%gh{ﬂﬁeﬁgﬁducf cont act Iog%_r. _?he " nflyl%pn" | am nat e
was pr oduliffigultiss wgreléhchbiygered during extrusion coating or converting mto skived liter gable

top cartons. The cartons were then hot filled with orange juice from concentrate that was
processed at 190°F. A commercially available hot fill foil carton (“Foil”), a commercially
available non-foil barrier carton for cold filled products (“NFCF”), and a nylon barrier
carton typically used for cold filled products (“nylon”) were also hot filled under the same
conditions. Each of the structures contains a paperboard substrate coated with an external
layer of LDPE (approximately 12 lbs). The foil carton contains a thick LDPE layer (about
33 lbs.) over the foil barrier layer on the product contact side of the carton. The NFCF
carton structure was produced with an interior construction of 5 Ibs nylon 6 applied to the
paperboard followed by 1.5 Ibs adhesive tie, 18 Ibs LDPE, 2 Ibs EVOH, 1.5 1bs tie, and 4
Ibs LDPE as the product contact layer. The “nylon” laminate was produced using 12 Ibs.
amorphous nylon applied to the paperboard followed by 1.5 Ibs. adhesive tie, and 22 Ibs.
LDPE as the product contact layer. The filled cartons were stored at ambient conditions

(73°F) throughout the shelf life evaluation.



anor phous nyl on applied to the paperboard followed by 1.5 | bs. adhesive
tie, and 22 I bs. LDPE as the product contact |layer. The filled cartons
wer e st orwo oawsaedi ent conditions (73F) throughout the sirerfusbs/bsacs

eval uation. -8 WD 03/082568 PCT/ US03/08165 Vitamin C content was neasured

during filli ng'lt glé%ﬁﬁeﬁ‘cj%ﬁé hﬁéaﬁﬁ‘edj@iﬁ‘ﬁlg7ﬁlhﬁ§ and @ubs@@enﬂ? at BeysamdeB8ol,af t er
filling. A plot of %vitamn C retained vs. d@ta ter filling i.s. shown in

Fig. 2. 3'#;e42\3>66an|dr@1aﬁ1¢r filding oA Ipldiotf %ivitaning aipeg Vo riayp r@*ﬁé‘hﬁi H’rg)lsl s
| | t .t | t t
weeks” snatv Fr EBna: irceweriBayfl o A Lrhm) S LAGARRPYRaR

retenti ogg@¥alédio G&il $ih kdHehsNfGHitagtif @fdtﬁrﬁoﬂﬂﬁrou@lfﬁ%@@weﬂ@rshbﬂaﬁe bheeldedF
carton and 60% poorer than the foil control, The nylon |amginate also

per f or me@2%dowkrythaméadk afier ﬁétd@kﬁ nYiteraia (regmtion af éli“’tﬁxésu STECtUre FEASNEHE,

NFCF, | | fresh
or ange | dFtabest epns ST oot R P pE B HEREPAC R bllonr TS
content 1éfﬁﬁateaﬁa?beﬂdnﬁwpdw1yt hédriyngatelridg &te NIE(SZE sttdctu28, 56 and 64 after

filling. Aplot of % vitamn Cretained vs. days after filling is shown in
Fig. 3. Esampic@:exanple, the experinental non-foil hot fill (NFHF)

structure per fr E(E%IQ%FQ‘F' it )#oﬁ a?toﬁ@ﬁsetiClhlE)&ﬁﬂ)tlé' ?lwer8@ls81d HBebGifay

shelf life tes f’ormance o e existing non-foil structure for cold
filled (%%&raﬁ@@jm@adndm’mﬁmrcmgraiammragmef(%ﬁ)ttbly@bd@rseermlh Geagont

reater 1oss in conpar e FHF tons
|gdent i cavag dnqaﬁ‘éreflhiﬁu'é‘@ @gPS@H At ‘g‘?ﬁ Eg’egé’oéf’a ﬁ?ﬁﬁg % g)lOtg%{ 7
filled withif @?&mﬁé@%e daid GReAMIS & Sbwak ‘1ﬁeF1"gl ger ahemlscemlmﬁle otte (38F)

for 64 days. V‘tanln C content was neasured during filling and_at days 21,
38 and 6éxpaa‘rhmnta‘l |nloh1fmjj hoifi| QT semctytet peformed Ieamaalﬁ@@w %thecfa%mawler
filling is sh t r hot
Fill (NFlﬁaﬁf)OSSs l%éfr s 5y Igetrfso eve(}ie[P% ?ﬁt’ng i mf%‘ggﬁ{é‘?hre[@gﬁgt

foil cartgmrqg Wcﬁ%é’whéﬁfonbhﬁis héein NFpGHicany guordrxaipl46% grester u«mume
(NFHF A) consistent with the format of lamnate 5 of Fig. 1 was produced
usi'ng 5 vigemim§icomperefl o failard NBHE3 | bs. et hyl ene vi nyl al cohol copol yner

in |layer d 3 I bs. ethylene vinyl alcohol copolyner in.layer 24. A
second s§¥ﬁ%¥ug£ (NFHF B) was produced using 5 Ibs. nylon 6 inla 14, 3

| bs.. et hyl ene Qartons idrhtedad theot;hnéeymetbn isnucthmy@rf Ex6mpB: 2 bre &IE)PEoludrty ledyer
B L et 0 LS 22 a0 2 Bk LB SR
C content was measured during filling and at days 21, 38 and 64 after filling. A plot of %
vitamin C retained vs. days after filling is shown in Fig. 4. In this example, the
experimental non-foil hot fill (NFHF) structure performed at a level that was 9% poorer
than the foil carton but 8% better than the NFCF carton.
Example 4:
A structure (NFHF A) consistent with the format of laminate 5 of Fig. 1 was
produced using 5 Ibs. nylon 6 in layer 14, 3 Ibs. ethylene vinyl alcohol copolymer in layer
16, and 3 Ibs. ethylene vinyl alcohol copolymer in layer 24. A second structure (NFHF B)
was produced using 5 Ibs. nylon 6 in layer 14, 3 Ibs. ethylene vinyl alcohol copolymer in
layer 16, 3 Ibs. LDPE in layer 24, and 1.5 Ibs. LDPE each in layers 22 and 26. The total
LDPE content in layers 20 through 28 was 18 Ibs. The NFHF B carton structure is
comparable to the laminate defined in Salste et al. U.S. Pat. No. 6,383,582. These
structures along with the foil and NFCF structures used in the previous examples were hot
filled with orange juice that had been processed at 190°F and stored at room temperature

(73°F) for 69 days.



conparable to the lamnate defined in Salste et al. U S. Pat. No.

6, 383, 582. These structures along with the foil and NFCF structures used
in the prwoiogus2sexanpl es were hot filled with orange jui ®eTtusat/otiatl been
processed at 190F and stored at roomtenperature (73F) for 69 days. -9 WO

03/ 082568 PCT; ; ] : deasysed 1duri ng il $4 ng and
at days 7, 14(/}@%?%{gg:%ﬁ%{xt\%%%@ggugg%gﬁgéfggln}%ﬁﬁ}I ng. A plot of %vitamn C

r et ai nedands69 afeey ilkfig.eA plot of Yigvitasnis ifbrsteined & days Hter Vilkingrisrshownan &ig.i on of

the NFHF_A_ structure was ul t to the foil. contraol after S,
W Lot Wi £ Toention ot B N R sk Nt plnkivain 16 2, %&)1ocr°8¥rg’[9?ﬁaeg%¥oi .
The  NFCELcarhad ofd bHGhNNRaRSR reRBEDS IABFHING WaE $5%pddierdthar Yoilr Gaier
vitamn |'oss conpared to foil at the end of the study. Exanple 5: The

f our car NEGFstariont siresiresgdin perforaneg| the avanelr with| & §2%oBeater | i@EIRiG Aor esh
orange juice anpd stored at, r.gomtenperature (73F) for 56 days. Vitamn C
cont ent Wmﬂtgﬁ}l@&ﬁ]@&pﬂﬁé%ﬁﬁ%ﬁfng and at days 15, 35, and 56 after
fiIIing.EﬁaﬁlgtS:of %vitamn C retained vs. days after filling is shown in
Figure 6 establishing that the NFHF A and B structures perfaor

conpar abl y t oThhdouro¢drtonostruciresamaeds ingRramplgnt [Were édoesold Halkeds {‘}gﬁ NERSE
;fi ; E)O 2 O|S érra%g(% furé'%' %ﬁ(ﬁggdeat %01;[ ng &%rec@gs@ﬂig§ e Qﬁtaﬂ‘fi @(@Jﬂ?érﬁ whsVer e

resh orange | ul stored at refrigerated
condi t i Op@adB&Fturdrgy fifiigtaysat ddiys a8 36, Gnd Gi6t after filkisg. Hep®UPEds ditaiingC
filling and at days 21, 45, and 63 after filling.. A plot. of %vitamyg C
ret ai nedrﬁ\%ne(l:léi/é&ff pler filling; 15 shpwn élﬁg\%“? g Qf_ifa%ﬁﬁlgng %.12? ﬂ@f‘ui\g%é‘l ?'PTH gi tam n
C retent jon,| ! iNeshtRe RN MoRGidhMBl Rfer fan theoltCand
slightl ykt%%éér%ﬁ%ﬁoﬁﬁ?ﬁ@&ﬁ%%ﬁgé ?oﬁFHF B str u%@ur e. I%J\ﬁ ta?ri nlC retention
i n the Neglonstmuoimielr e was about 17% poorer than foil after 63 days. The

results of the Exanples show that the packaging material of the present
i nventi ofX#8B81I%d NFHF in Figures 2, 3, and 4 and NFHE A in Figures 5, 6,

and 7 perfor e ¢onParRh! drubRrdsobt Eisbibet were dlbRBoldh@lledeivitheal drmdgeri al s
| abel ed NFCF and NFHF B (Sal ste et al. U S. Pat. No._ 6,383, 582). The

super i or jiige @id stheedpaiciciiganefedrgordifions (3§%’JF}S&@ Endevst | YHAREE Coembid (Y3 ed at
R
i nvent i opetiiasd bearyd At SiInAE ehand it ®sairé Dednok bpain efimnsneraatiopée ttfel ¢ -
fill/storage conditions, it is not intended to be linmted to t.ﬁ]esen. t}{et can
be appr e&ng{Fedx strugture was nearly equivalent to. foil and shg%tly poorer than foil wit
NFHF B structure. Vitamin C retention in the NFCF structure was about 17% poorer than
foil after 63 days.
The results of the Examples show that the packaging material of the present
invention labeled NFHF in Figures 2, 3, and 4 and NFHF A in Figures 5, 6, and 7
performs comparably to foil and better than the reference materials labeled NFCF and
NFHF B (Salste et al. U.S. Pat. No. 6,383,582). The superiority of the packaging material
of the invention was demonstrated at all three fill/storage conditions but was particularly
evident in the comparisons performed in hot filled cartons stored at 73° F.
While the invention has been illustrated and described with reference to specific
fillstorage conditions, it is not intended to be limited to these. It can be appreciated that

storage can take place over a fairly broad range of temperatures, both in the case of so-

called room temperature storage and so-called refrigerated storage.
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storage can take place over a fairly broad range of tenperatures, both in
the case of so- called roomtenperature storage and so-called refrigerated
st orage. wWOM®3ME568/ 082568 PCT/ US03/ 08165 What is O ai medPC/USB3/08485 oxygen
barrier lam nate for producing a container conprising fromthe outer
surface {ymat RE1hin@rs:sur f ace contacting the container's contents: a) a
paper board substrate having an exterior and an interior, surface, g%} a first
| ayer of Lpol ybhetysen barrier lamnatsi far §1qd8Fing 2 SQRFATCHRPTSHIL TRRBF 9HHT o
substrate; .c I I I i , idinterior surface of
sai d papseulr%S%lFogtheg%%éP%%ngoﬁg%%%lgg%ﬂagﬁaQP%I%EI?%IDSt | ayer of polyolefin
Ithat V\A':cl Coni)aca})aﬂwbda@dltsmmtedfavmlganetxmmibahmrbanin@rioasﬂlifam oxygen barri er
ayer of EVOH applied directly opnto sajd polyamde |ayer: and f).a second
| ayer of EVOHPWwh# dHisti lgyegrqu%eﬁlh%ﬁtﬁiapéﬁlé ?%?erﬁqu%/e E{,ﬁ_lﬁ|p59%'}voar§nd

sai d inngpmst. pol yolefin layer but which is not in contact with said first
EVCH | ayer. > The oxygen barrier |am nate according to claim1l wherein a
| ayer of pol yo) efilaydrof polparhide capphied ontedsaid dntseipt stiffaost ofaprid SepesherrgvOH

| ayers. 3. An oxygen barrier |am nate according to claim2 wherein a tie

| ayer isSYPBMPed. directly onto said first EVOH layer. :4. An oxygen

barrier |am ngj e, agoal dhd threBndt drydr &f ORI thad will @ohtaytethe tontayipbi &
directly onto said first EVOH | ayer, said | ayer of polyolefin is provided

directl| ycantginesaid tie layer and a second tie layer is applied directly
onto said polyolefin |layer., 5. r.rj ] L; 40
claim4 wher e¥)n éaﬁfat g’&y&%dg M@%g%@dﬁg@aﬁdegﬁge‘t%%@?gsa {gfr)] o&é}g}&g
second tigechay@r. 6. An oxygen barrier |amnate according to claim5
wherein a'third tie layer is_applied. onto, sai.d secand I and
contacts sai df) nﬁé¢%§tlabfiép§gl\’péfﬁ Whichyig prov .‘%AﬂteB‘% alg Sﬁ%ﬁﬁﬁ%‘}% e
according 0. ¢l al j i is ht iRBBth@ il e Rkt BVEH Riysal d
first EV&‘Ii aé@en?lf: A t%§0%@1%%3§I§%§1?%&6€0vi ded %ovear se'lsi dtie layer, a
second tpe | ayae okggeamppirtiadlathinate adoprding o elaing 1 pulheyeinef kayer efypolydefth sai d

B An oxPUSHAARIEPBiH G LIS BEGEHORTG OB 115 m 7 wher ei n 8 third tie
| ayer issappli dmygeﬁ antior 1BRtS abbrdias A0 ¢IAMOH Wiakih of tib ayes ieappliant act s
sai d i nnernost | ayer of
- directly onto said first EVOH layer. : C ‘ O
4. An oxygen barrier laminate according to .claim 2 wherein a tie layer is applied-
directly onto said first EVOH layer, said layer of polyolefin is provided directly over said
tie layer and a second tie layer is applied directly onto said polyolefin layer.
5. An oxygen barrier laminate according to claim 4 wherein said second EVOH layer
is applied directly onto said second tie layer.
6. An oxygen barrier laminate according to claim 5 wherein a third tie layer is applied
onto said second EVOH layer and contacts said innermost polyolefin layer.
7. An oxygen barrier laminate according to claim 4 wherein a tie layer is applied
directly onto said first EVOH layer, a layer of polyolefin is provided over said tie layer, a
second tie layer is applied directly onto said polyolefin layer and said second EVOH
barrier layer is applied directly onto said second tie layer.
8. An oxygen barrier laminate according to claim 7 wherein a third tie layer is applied
directly onto said second EVOH barrier layer and contacts said innermost layer of
polyolefin.

9. An oxygen barrier laminate for producing a container comprising from the outer

surface to the inner surface contacting the container’s contents:

11-



pol yolefin. 9. An oxygen barrier |am nate for producing a container
conprising fromthe outer surface to the inner surface contacting the
cont ai nerwe ogoszsesmit s: -11 WO 03/ 082568 PCT/ US03/ 08165 a) paTampeediear d
substrate having an interior and an exterior surface; b) a first |ayer of
pol yol ef i n cogt egdpgertsatdsudsiaie havinguh iegorahd saiediepiapentioar d  substrat e;
c) a layer of 'polyam de applied onto said interior SL%I’faC oé saigl
paperboard sejbst fisttdayed)ofpoiyolefin pegied onpaigreierion sitace Shidd SRR yanm de
| ayer; e%l? a first tie |layer applied onto said EVOH | ayer; f) a |layer of
pol yol ef S%¥81 i ed directly onto said first tie layer; g) a second tie

| ayer appl i edcydi § egfel Yofgillyanside chpplitd/ ohtef said liayeor, surfaca cfesadthgapapeard of
EVOH applied directly onto said second tie layer; i) a third tie |ayer
appl i ed #Hbseel y onto said second EVOH layer; and j) a second |ayer of
pol yol efin apg i [ A] i i . said layer of

pol yol efin begjnggﬁﬁsgllﬁ[y%ﬁé#%\égﬁ &g@?%ﬁ?ﬁﬁ%ﬂ agrgkig]{a?/'ﬁlé, container's
contents. 10. e)Ana Gixst ¢ieitayleapppled dnansandEY Otblaypr, oduci ng a cont ai ner

conprising frgmthe outer surface.to the inner rface contacting, the
cont ai ner's c@nt%?‘ﬂy§r:°£ai)°1¥1°1&’§rb@9 e %’?tpﬁ?lgfﬁ%{\ﬂeﬂﬁyeéh exterior and an

interior Surfgfe,'i s&)ongtiefli o® hpplRVM&Hireetly BRbYAGolydlemakge; on sai d exterior,
surface of safd paperboard, substrate; c) a layer 'of polyam de applied
onto said i nhprasecondidyaref BY OShapplisd disetsbagrdo saidpesondtie1a; a second and

i nnernost | ayer of .polyolefin.that wll con of the
container; e) Sa f‘iﬂ}lgfu%t%%rear?%g?&ir%&ylOélyt/%?al%?&%%%gg% I eg firect ly onto
sai d pol yanm dg hayehd 1dyer of s619618€ln Rppliddatirebay entoaidythird itia gayar, reeidtieyer
selected from'the group consisting i ol s,

i i of EVOH, pol yvinyl alcoh
pol yani de§polpolefiebeiag she igpermashipyantbat @@P@BH@‘T’\%‘?%‘PE?),/S ‘iﬂf‘lt?’gﬁ' efins, cyclic

ol efi n cgpol VIfer s,  BOLYEAL BARALESror phiitiotheCs Yhhbi AnprRGhy WBES RN ends

t her eof b any o foré’%m ng w t | east one nenber
sel ect ed siffed He igiauprisannsicting thefcodesiec’s @nbtsntsirol ecul ar si eves and

cyclodextrins, provided internediate said.first barrier ayer of EVOH and
sai d i nner nos® p@|p95qrgcpqrﬁ S}ﬂ%‘sy@];e having an exterior-and an mterior Surface;

b) a first layer of polyolefin coated on said exterior surface of said paperboard -

“substrate;

c¢) a layer 'of polyamide applied onto said interior surface of said paperboard
substrate;

d) asecond and innermost layer of polyolefin that will contact the contents of the
container;

¢) a first oxygen barrier layer of EVOH applied directly onto said polyamide
layer;

f) a second barrier layer comprising a member selected from the group
consisting of EVOH, polyvinyl alcohols, polyamides, polyesters, polyethylene
terephthalates, polyolefins, cyclic olefin copolymers, polycarbonates, liquid crystalline
polymers and blends thereof or blends of any of the foregoing with at least one member
selected from the group consisting of desiccants, molecular sieves and cyclodextrins,
provided intermediate said first barrier layer of EVOH and said innermost polyolefin layer
but which is not in contact with said first barrier layer of EVOH.

11. A method for extending the shelf life of a beverage including fruit and citrus juices

stored in a paperboard container wherein said container is formed from a laminate

according to claim 1.

-12-



but which is not in contact with said first barrier layer of EVOH 11. A
nmet hod for extending the shelf |life of a beverage including fruit and
citrus juwoas/08xsbored i n a paperboard contai ner wherei n sa&cCa/usososasher i s
formed froma lamnate according to claiml. -12 WO 03/082568

PCT/ US03/,08168 1 chitod By BRERRHS i shepftignof abevehmedhetding iffuit anfl ciirisguizenge
including fruit and citrus juices stored in a paperboard_.contaj ner wherein
sai d contaedan @ papabeard ¢omaner MhgTonsald eeERen iy fergred) Hpm g, lagunate,

met hod for extending {he shelf |ife of a beverage including fruit and
citrus jare gtgtciﬁngdq'i n a paperboard contai ner wherein said container is
formed fypm aalathdploe cxtesdiag g helfdife bAk bevbiageidcluding dalitahdodmsjivives and a
perishabl e product contained therein, the container being cons%ructted of a
| ami nat estered oind® rgpedoadareRtainet FaeRin Falch CHUMRE FHOPI9Y Gam At BIpREe

cont ai ner, id pro t having been heated to a tenperature sufficient to
kil l essaecﬁi)]?izlfavc;aﬁ%u&f he m croorganisnms in the food product, sealing the
cont ai ner4.andacegkd Benthiner pida pefshabletrroduct hentgioed Hiercdn, the cerfgipeebeingt t he

roduct i hel f stable. 15. A contaiper blank construct -a |.am nat
gccolrjdi @%éu@ﬁ%ioiaﬂam%ﬁ? %&C%@H%gaf%lé 1) ﬁntEe é)cr)?fg C? bg?r@dﬁ‘%r %%g%nlﬁgr@ gatn 2 ©
accor ding, {.8,8l 8l hdductbhyint KRALBBEL bloikieasshfiedrd Lilemaubiyunat o

according 10 cla A container constructed froma, |am natg
accor di netmicedeapamisins k0 theAfoodrpraiwnsy seeling theeendeiner apd 5091ig HgtRIOML or di ng

to .claim9. _20. A contai nergaa? nst r &#edshf]%gﬁ)% | am nate according to

. ¢l ai m 19ithpthe gorfaIperdq epyre AR oS [ife of a beverage

i ncl udi ngs f r uitcoaRshes biahkTohdth@eRR frérh @Nl&dinkte adcqrdipgribolind lcont ai ner
including the step of formng the 'container fro | am nate according to

) m a m
claim 1.1€2. A costainsy bfavk censtawstridrfzomn pdammaleraceqriimede C@Beyer age i ncl udi ng
fruit and_ citrus juic sto ' tiglcNgm tioncl udi ng the
step of g@rm ﬁgcofljf?éneéﬁaf%icﬁrelgrt Fégm%naﬁgﬁnﬁfa%?&ggoég%%rdicng to claim9. 23. A
met hod f @g exiedidig: chastsbakfifrdm héaminat abenrdingde claimlludi ng fruit and

citrus juices stored in a paperboard, container including the step of
form ng i%e cm@t%@rcww&d ﬂ%ﬁ%@aﬁéﬁwgﬁdof HEgai m 10. 24. A

torper at e stordnRbEhHeanRe a%l‘é?fa?%°r¥2?1?§?ﬁ$ﬁﬁﬁbéi’yggﬁt,bLir er o
| ami nat e21 acc ey gisthgd fer extemidinglthe shelf life of a beverage including fruit and citrus juices
stored in a paperboard container including the step of forming the container from a
laminate according to claim 1.
22. A method for extending the shelf life ofa beverage including fruit and citrus juices
stored in a paperboard container including the step of forming the container from a
laminate according to claim 9.
23. A method for extending the shelf life of a beverage including fruit and citrus juices
stored in a paperboard container including the step of forming the container from a
laminate according to claim 10.
24. A laminated packaging material especially for heat sealable, hot fill, room
temperature storage liquid food packages comprising an oxygen barrier laminate
according to claim 1.
25. A laminated packaging material especially for heat sealable, cold fill, room
temperature storage comprising an oxygen barrier laminate according to claim 1.

26. A laminated packaging material especially for heat sealable, cold fill, refrigerated

storage comprising an oxygen barrier laminate according to claim 1.
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25. A lam nated packaging material especially for heat sealable, cold fill,
room tenperature storage conprising an oxygen barrier |am nate according
to cl ai mwo 02882568 | anmi nat ed packagi ng materi al especi al | y PCorushgen165s

seal able, cold fill, refrigerated storage conprising an oxygen barrier

| ami nat eyaccofdimanited Gladkapide mAtBriMOeLRAP5HB RGT/ ddBABIe) &b 5ill2 Foonh

| ami nat ed packagi ng material especially for heat seal able, hot fill, room
t enper at empestwe agferage qliqedf Send Padieag sCOBRTSHISS i3 g OXREEX PYRIT b PP

| am nate accordin L claim9. 28. A |am nated packagi ng materi al

especi al rImg‘fo c‘.)rllgtr?ecéatc'lmséal able, cold fill, room tenperature storage

conpri sipg anAoyaefedaatkaing anitagdleespecialiyli fog Heat stalabie,9coldofillArdemi nat ed
packagi ng materi al especially for heat seﬁléabl e, co%ﬁd f{' I Ié. rgfri ger at ed

St or age (SOWSANESIaEs CORPHEHEFRPYEFD PPl dsPHintg A M %i m 9. 30. A

| am nat eg, pac I A ] [ - f1Or Oteffibérhtedr oOM
t enper at tir'e s%gg@é'%t%aﬁkﬁ%g%?%%%?g%lsafugof?rgﬁ?% isﬁgﬁéﬁ’béo(g%/ggh ba?’ri er

| am nat estoRgs 06Epiigng an okyiembhfiier 3dminatel ampdrdaugdd cpawiPagi ng mat eri al

ially for heat lable, cold fill, t t

Conpri o1 M anAolygeNeRarEkung dRgath Sseldl Ty Do I oorgBt: foom

I am nat eg{rg,gpmgi thr%@t ﬁﬁ%ﬁ! fESPGabRideY Eiprial e akfdre bagrd dminhte
(640)

refrigera storag ri sing an oxygen barrier |lamnate according to
cl ai m 10acc3dlingtv daiygh barrier | am nate for produci ng a contai ner

conpri si fr the outer. surface.to the f o] Clhin he
cont ai ne?gs cgnmtlaé’?ﬂl%t?ga}}acga%ﬁ%erpﬁ%g?ld eipﬁgls?wg‘@ é lﬁeg{/is%gg%%’ gé@eﬂlbgo%%d an
i nterior (il AGR stdRdgefeolpiBing @Ydiyged baskyhhehdte aconding to dains80.d : ext eri or
surface of "said paperboard substrate; ¢) a |layer of

| yani d ljed ont
sai d i nt 82 or Aslarizated pickeging mydpr Gé%ﬁcwllysfebbﬁﬁiﬁ%‘?blg;) edfd {Hﬂegﬁggﬁa{eﬁ oo
i sposed B ISnpAOSE xS UL A68. oA el Aetatle BYlaATAe, ©) 2 second and

i nner nost at'w cont act e contents of the

cont ai nen3, f) Am &iyigei bavtiegdmminater foeproduymg DEoEAiGH epppriseg Gomethel aptent o
said tie layer; and g) a second |ayer of .EVOH which is provided

i nt er nedpafacedathy pper surigagqniagling the£qptalgr § PGP host pol yol efi'n | ayer but

whi ch is not 'af' ﬁ?)%é?ﬁ&ar%ﬁ&tr%ﬁg Khvidg St exb¥eah@¥@ interior bftrface; S
“b) a first layer of polyolefin coated on said ‘exterior surface of said paperboard
substrate;
¢) a layer of polyamide applied onto said interior surface of said paperboard
substrate;
d) atie layer disposed on the inner surface of said layer of polyamide;
¢) asecond and innermost layer of polyolefin that will contact the contents of the
container;
f) afirst oxygen barrier layer of EVOH applied directly onto said tie layer; and
g) asecond layer of EVOH which is provided intermediate said first EVOH layer

and said innermost polyolefin layer but which is not in contact with said first EVOH layer.
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