BARRI ER PACKAG NG VWEBS HAVI NG METALLI ZED NON- ORI ENTED
FILM TECHN CAL FIELD [00011 This invention relates to
the field of packaging. Particularly, the present

invention relates to flexible packaging webs suitable

for nore.
o PHRR PP BeR ARy B H A R AT 1z o bR iENTED FiLM
noi sture sensitive food products.
BACKGROUND OF THE | I\I\/EV\#@J&N%@OE% astic materials
[8UBh asispoleyinerelatel id (s fidlavLpdRGonPdRlcY ks a1tk Jré%(ant invention
ragtgbé(ﬂe ; var,i ‘3;“% ood a} g%non food pr oduct s.

Siblepathaging ws eiphe P%ﬁ%@ka&iﬁg ﬁ?ﬂb%@ﬂ%ﬁrxd more
ppaickladie to pasksiteveb @ir)éﬂ%g ehGnd bi¥Bire dehsifive fﬂ&?%%%@ﬁ—}‘ootd%roducts
provide the filnms with barriers agal nst transm SSi
of air, noistur &gleterlous fl avors,
Unnodi fi ed pol y PROND MNVEWJBp@Im ly | ack
[moﬁf |P¢&sﬁﬂinateﬁ@§ s@:ﬁ@s PR LM BrR Ak 1REn ﬁ?ﬁl@iry% éd%} ;iatciﬁ%%é Vanous
£ g % d proper packagi ng requirenents.
VOO °ﬁ Proes. I erdeydp ensEe rapley pisrasyasion eﬂprpaiuctsrpeokaged in such
Pﬂ?ﬂ%@ﬁmr@iﬁf%&wﬁ% Mdef’fhé ﬂﬁ}swﬁl l}aprhetrgm]agz}fnstj t%mlgswn of air,

and ease of manufacture. Suc
MOUEHIS JFieipripiesiiiverst g Unpadidied sslymmcoiﬁinmﬂm&me: @ pidalivalbekrsufficient
gg\éﬁ:ﬁ@ angsﬁgg!éérﬁg dcﬂh’r%&éx%? ﬁee&{befp{]ém%&w?%%é}ﬁg I{;ﬁﬁ;rementsf For example,
polpd hﬁiﬁ‘édfﬂﬂﬂl‘ﬁm@ﬁe peskdried ewlthis mahtlifectmetof patck@g’irsgﬁ 1881d08to their low

] aiﬁ)%){sgzecﬁ i e§ué;}{ P! h‘?w%\z%g%rpé(fa fy ﬁgﬂpﬁtﬁﬁgw%@@%ﬁ@ gfjoxygen

materi al s pronotes deterro
attdh*éq’c@wnpor[f@eo@a oiftkide Qfsthe blfm @ thelhsilie vfzaRepdekdginta@e up of the film. As
r e f.fl bl e ckagin
wfl!rq% rg%gmtzgleboy ose RE' ﬁ(ﬁ I %irrgsé,fqn)p?x%kgﬁn At Wq’at@t?\r!apgrnrough
fopd Dmﬂéamgemﬁtenmmowted ﬂﬁmrﬁtldﬂgbfﬂletf&bda ph@WEdd 19dreia
H@%al'ﬂleueofa %1@ d ﬁ | um nu onto a therm)ﬁ)l astic
strate ori'entetf 6 AP POV aPATIgsRsT tep Shilextble packaging
filme guiinoemimthe aft. Theiselypotyi@ier SUhSire %s Bed Wdép‘o&ﬂﬁgéﬁun layer of a
ially oriented e., stretched

mblehat RRLE EET, Rs eR grbh Aiojard g et
depa@tiqn 9 fegbiched: dMhdobflyRer 4,008k ‘dfdf Ralis fhy tFr s g.tgaa@@ﬂ}’

he transvigge direction, before being nmeta
orxg%g%p stretehgd in Wtd@ﬁ@tl()ﬂoor wog gfen bipgiaflp oNentesk hevi stretched in both a

lo@hudtbﬁlein@dztﬁﬂa9§ Haref?raQJver)%@ Hi@&ubﬁ' efb?@ﬁe@:%rﬁét?ﬂ]z&e rFﬁ} 0.8 je, US.

rence, discloses netalliz€d orient avin

PaWﬁ’t ‘g? NI to Mpsdmist ah teadisau\WTFR)ch i bistwpeneOhadi by
refbRnéd, a-lgc!WeQQme{aﬂ%/e@énJ‘]?éﬂlrfﬁm@g%'ugcg%%gﬂéﬁagﬂ /S”nénﬂgsﬁ%ﬁ{]aéues (WVTR)

val ues (2TR) bet ween

betpiean Gt biol G, Wa/ @rin 2 lmrsrauédxmﬂ:h tdaysnumumu‘ﬁamlm) between 1 to
30 g&p@% ﬁnP/QE‘ 1161]} ﬁle% t:{”’lzat!%n IS ctaré" &T&lt y\fagﬁg'r}/ ﬁ@%ggﬁoyﬁg} of

surface iaxial Ty ori
alugynung gjptﬁ uynmpmsiﬂbﬁtqnatétewrf@he&af Rty oN@ntedSpt@Qﬁe&l%nioﬁolymer or
i.S
°on cngéﬁg*égggsd@h% FERR 136 37 LedeTokaen s thafhicl gy gEnbich is
mcbirpammah hesi s’D!li}r b @Ge, b@km%ht @xy/"neﬁ @raﬁstﬂékmn%t@ Be0ech 321 124 14

can be obtained by vacuum
ka}g(gd(’)lp /%ég@ ttongh g e ARipiged B rasuppaapor-deposition of a metal onto the



-t surface of biaxially oriented nmultilayer film

packagi ng webs havi ng a pol ypropyl ene- based

conposition. U S. Patent No. 5,827,615 to Touhsaent et
1., the disclosure of which is incorporated herein

a
by, reference, .di scl gses an et hyl ene/vi nyl al coho

SPEeHY D1 RS LAY Y 1o packhg Beveh i isagolyiopylenc-based

cBRYbAGorAI. B! REENING) £0A 15 e WiihGRn & 4R di{%@osﬁ’ﬁé of which is

.conventjonal vacuum deposition. The resulting

IpeRIROTEsERareie By rebeipicealiscipseige rethy e/ viny el gohVIEROVE surése biaxially
X dn2/ 24 hours.and, CPTR val ues
B8 L SRRSOy 0 ST
depdsiios. Therremultimgtidink have dxqei it Agiiagpropdreys| iad,, WEVR RElues of less than
i Ci i,Sturd arrier spropertjes forned
O T P AR D e PRt e RO b Tre
[QOQVENT 1@ BRSO Kir a_lnt_etdltszea@acmb%@gm@ﬁmthlaﬁn@E@ﬁ@aﬁ gas and moisture
) QVEEQII on tfo“%rd vi de a_fl exi bl e packagi ng web having a
COEXK PRAEY TROFISFh IV rated FYYsYEd seal ant filmwith

i nproved oxygen barrier, water vapor barrier and/or
seal i ng propertiBRIEH QOAMARY OFSTHE INWENTRIONDD] ect  of
present .i nvention to provide a flexible packaging
[&w@@ h%f\ﬁ HigPbisgt 8*&8&?’?%?&%‘8"%8[%@ Brirevteyt wlﬁpacﬁw web having a
caeahdaitnofiokibhted hbtallERy RVt N ihﬂnpﬂfv@@@f%iﬂ?&n‘{@j Shted vApOr
bs'l'%pﬂlélﬁ and..i nexpensive to manuf acture. [0007] These
4H REsealips BOPLES e achi eved in the present

[00D¥]e Nt iONARECIR] B VAR Sseft iﬁx}eﬁﬁ&pﬂogrow@&qﬁﬁgiﬂ% K@a@in%)web having
conprising a coextruded non-oriented netalliz él ©
2 LEEXITUIA DPRORF A letiard sealantifym avithg woeaved broderpospedies which is

sim@RSn 1RRphsid0 [ LAhPRtu@nd an el ongation at break of
%an 150% wherein the non-oriented

reater t

i’.ﬁﬁ%?lm Theseands@hdr phiect pternchioradr d feréstnt)inent rewhivippasiibca flexible
p@@@ge]_,g@é{)er of a material selected fromthe group

consisting of ethylene/vinyl alcohol copolyner,

et hy| BEeNpdTsd § eocaieiddd oopoiignrametetiteglseniet fiby bermerieed by a

copol yher am ends, t hereof ; ) a ( tal

coati ng 'd%‘ﬁg@?{ ééjggggﬁ%{lﬁg&%@spes I Tmév[ lre?oéll%mmﬂgéf’ﬁb‘)fg;ﬁeem’ than

opt i cl@P*dehsiemythofioniornted ntalized ndlagBlilnacdigaitess Bal th&tghoplastic

| ayer;; i.n.the packagi web has.an .oxygen gas

R RN LR T

hour soptly &, Bthylefe/dooy!itbabidcoRd wRé2& L oM SoriainedScdpolynAd

0% rel %i%% 1§ﬁp19L%¥_qula maﬁer,va or transm Ssion

rat e FOF “BEEHBER BTGB (B 156 porsire denqsiifdon e basglgyqe and

(0 t dading5n ghticd) RAsiyuin ) 1886.038dQ%) anch YRR |hRL i ve

hum %’t . [O 084 Preferably, the non-oriented filmis

coex b7 HHEAH BAChHEH ehoi i OISR SrfelranbbiSion fate of between 0 t0 10.0
cm’/100 in/24 hours at 73° F. (0 to 155 cm’/m*24 hours at 23° C.) and 0% relative
humidity and a water vapor transmission rate of between 0 to 0.1 g/100 in*/24 hours at
100° F. (0 to 1.55 g/m*24 hours at 38° C.) and 90% refative humidity.

[0008]  Preferably, the non-oriented film is coextruded by a blown coextrusion method.



-2 10009] In one enbodi ment of the present invention,
.the base layer is an ethyl ene/vinyl al cohol

copol ymer and t he packagi ng web has an oxygen gas
transm ssion rate of between O to 0.5 c¢nB/100 in2/24

s.at 73 0to 7.75 cnB/n2/ 24 hours at 23 C.).
lmiof’ PR %‘?RS’E‘ it efiBoRiEseRtiRvestion, Hee Yeseleraits anreihwtené/ainy! alcohol

cbﬂitﬁyxb@faﬂd k%ﬂ%ﬁ&kagﬁag%b ﬁﬁé’h\’lloﬁ?ﬁn%ﬁé' ¥hlshhissBf b GRRLUTE 6 0.5

e _packagi n as a gas transm ssron
CF‘JS@ /2’gé?%é‘r738’5t@i@7550r@ﬁ@/M)@ouma/zzﬂ(‘hours at 73

[6010f O 1d Shofhef gnr}g%{gxﬁém/ ffﬂie Pr%%ﬁm%rnééj f% F:ﬁ%{gﬁ% ]i%ﬁ) et]iyﬂ]eéle/acxy

yet  anot her
ajd sepdayennd hegagokinamid basandxygeh GaPROISBTEi B WP bBSen 0 to 0.5

o e RSy RO Ty G Ry B 2358 e ol 29
[19a w sIrgtet 2Bti@r pmbdRant 28 the @resénlt Invetat A base iRedl FBAamide and
th% gmg gﬁnt i nvention, the base |ayer is an )

tpﬁ MO BOPHEHES BH HF'VP?&S‘Q%FW %@f‘iﬁ% Ra¢)P-AGMHER in/24 hours
athfégFa(m) toﬂwgemagé&mhb@ﬁﬁmj,ss‘ iyon rate of between 0 to

2/ 4h t (0 to 77.5

["3?1@/ n%ﬁ Sﬁﬁ n Oﬁ%ifof%{mefe@]meﬁvgbﬁwbemjwr ivent s,
ethﬂaldhﬁﬁmnﬁgowﬁnéﬁﬁd ﬁie%’h&hﬂ]‘@%@@ﬁ% aé%%% e gﬁsgl%xﬁiss%n rate of

/in

be{‘ﬁﬁ‘i‘éplto%lfﬁscnf ?@5@ it Zég‘ﬁiﬁ%&té’é TP . Sofm i@ 4poes &r28°C.).
[oonsientyisefe BRYodited D 8he ﬁagl&l];ﬁg%veﬁ 8%? %@@B?%F%e%?{rthtg of 2,000

oriented or non-oriente

&ude SR 2B oyt EORPr (18¥ Ghy  ther rmpl astic materi al
8 aght !
fﬁﬁm i Qf&rb%)}kaxk é’)]} &Q%éﬁ%% ‘{gﬁﬁl Bré Ct’Sn ‘I}f‘%’ptlf Ft}i“ﬁérfcgidgagecmd ply

| east one
o @6 oy ehteshy f@ﬁeﬂliep@@ filmi (dxee;ntqdcﬂ !xyxls afthe secand-ply @iay bb@peks any

thér%ﬁﬁ&fc mAY9r a% 'p?erfl&gﬁ% inc n'%%l gp% 1]8&%]&3&’?@93/ ing fﬂétﬁista[gae layer of

het nopl asti ¢ or ‘non
POf}@thleeﬁmﬁmlléﬁafap&apdyproma@erﬂaﬁmﬁﬂde palthboedcdtl or blends thereof. Non-

o B kL M RGP nor B i g o, for
exmkﬂ@pﬂgpmtbohﬂwar@oaﬂ efdnentddelliib® pd1RGRAL 1f Shelch®odiment,

e M A N TR A T

layar ofithe herpbiyenpalokagiing swed hﬁa‘y’l MGndhBOMREILRAL ol frés!nmnvem]on
tal |ayer, of the non- orlenteckJ

1
isg mlr“grﬁ}” ?%%‘g%‘éé?*’a Abaing %Onr%leyféfi b ik adinesnt erfisonstehdayer of the non-

orithed peaBeRd sdaRvembil Qﬁ?rét%n@fhérvéﬁfb@ﬁ%enp akagld gw@@crbn Js atwo-ply
n griented fi acent to the netal }

avi n
Pa“trﬂﬁ%!“% 3155 B bt Sim peaten o mefe I nfthBRbiEﬁ'xemed metallized
se&mgggﬂpﬂ ON OF SEVERAL VI EWs5 OF THE DRAW NG [ 00151

Fig, 1 is an illustration of a cross-sectional view of

one enbcﬁgl_%p of a non-oriented netallized seal ant
filma NESERIPHHEN DFSHBHRAIN YERWVISIH THE DRAWING

[0015]  Fig. 1 is an illustration of a cross-sectional view of one embodiment of a non-oriented

metallized sealant film according to the present invention.

[0016]  Fig 2 is an illustration of a cross-sectional view of one embodiment of a two-ply

packaging web according to the present invention
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[0023]  Asused herein, the term “extrusion” refers to the process of forming continuous shapes

by forcing a molten plastic material through a die, followed by cooling or chemical hardening.
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(TREF) as described by Wld, et al., Journal of

Pol yner Sci ence, Poly. Phys Ed. Vol . 20, p. 441
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pol yet hyl ene (m VLDPE), a netall ocene-catal yzed |inear
| ow-density polyethylene (mLLDPE), an ethyl ene/vinyl
acet ate copol yner .or bl ends thereof. Exanples of
preferred | owdensity polyethylene (LDPE) include
those supplied by The Dow Chem cal Conpany, M dl and,

[RP4thi dhis a soJc@mnpiaqochﬂm thm#mlmht}ﬁlm[lﬁ%a‘?aﬂometxieydn? AEMIGD 8Andditional
ex , of

t‘éﬂé%tbréqﬁgiegreﬁ Iﬂgn%ﬁ{% {n}uﬁ& bgwaﬂi m(u)tpd E)lgxy@en an moisture barrier

18yers; ls&ahmt fapgs, @mwmnaﬁdhe@omm@kd y available LLDPE
{ﬁ‘# iat} fig)r uE i in the @ﬁgnt invention include

Jd e T3 BRURS FifBP Imﬁ'ﬁéﬁﬁlﬁfﬁd” P kurthgupasyprisgs a seepnd sealant layer (not
sﬂ@i}ﬁ)lvﬂﬂ&ﬁﬁ in {Avcexkh @Qﬂé@séﬁhﬁ(g@y& 33 afd &Eﬁ%hﬁ%dyhegveerq h&ggealmg.,

i ndex of 1

1%’?“ ?g@d%as%]ﬁbefclén Prserabbt, Hieseapnd E@iﬂlﬂhﬁermshmmlmlses one or
nRERRARYdaid. dU@e@Q anlbsG cf%h@%gthe gjre§en‘€‘mve1ﬂf6qgﬁ(xonﬁgg&%}r{\@l&e&tamm E,

by ExxonMobi | Chem ca
cit{i oo, @E@@anﬁé\ﬂﬁm%pdeﬁ@m butsdﬁte@ p@éhahghtew&dantmdmel t

o ol s B0 00! RS BghdA0 o

bpfﬁiﬂéﬂdmh@w icraoti exikdants burtudargefon etanipi d‘rbtxt@kiteﬂthydrbgranwoie (BHA) and

I r the t r aderrar Kk
rgﬁaé E?firao%lﬁgﬁlgr* @{PPT)BT% \?\Hr aéﬁ{e%ﬂ'ﬁ? Slétnanhomdants
Pmtwlmﬂsemiame mﬁmidym Euch aybhurgatad Xilﬁft‘@dyh:&is@é (EHAQQd butylated

mn and a neltin
iR hedBHD. G RBE el o amiontes. Fraaibe oot of
arﬁ»oatﬂahiﬁﬁmmhmg&n 81@|pdckldgid§ﬁ Iot ft€hd tiﬁ&ﬁ%ﬁ&a%%@@nal is defhally used to

ot B Pl Sy e B el g 8 o 0yl oed habigat sealing

la?eicllﬁ,on@olEfBﬂetrmgﬁﬂ@r?(oIQﬁuéu&ng tﬁr@urm te scRBH @a Jﬁ‘iﬁllelyklg%g weat sealing
;aﬁgg g C The exarg es of m LLDPE an
VI dig sug %cec%ﬁ%% FewnF Ko ExticoinpiseleniGHaniodaretgontiahy

pé@tenkiQl 5 08 ori di@Xagnoukd cBafioxlaR- 1 i M ting exanpl es of
w@g%t abl e cormer cially available ethylene/vinyl acetate

ol Yrfdfss 2 heedsglugiigied amiims smbodimpatyof tlegniNaging fveb according to
the BELAS inveATdnl W&@Lm% wel ?&f‘éoaqprt%s %etalﬁ%e%?%%\gﬂ?ﬁ%i (!?J%xtru%ed

denS|t of ex 0
seg aﬁ‘ttf’t’ﬁ Wg(ab@ﬁsmbeéﬂb@@ HCFIG.d, i ropnpasieg ateemqmncelmse mﬁer 11, metal

cc}}e@rﬁ) %&;}ﬁq oft s@’ﬂgl I%ﬁ?ﬁ%&xup%} %e Ated ?’%R EB E\ég%)éitec{m ue[nged%m 201s

P%l“@becb@iﬁcémfm é:leeuh fach af mtihlecosifay 12nind f()p]bcmtd@a Hmyayer 11 and may or

m o Q?l%g \Qﬁlmg{al oatxa%edl%g I%Sﬁagt%ld Blb\{] h Sy F:%maqsg a4y %r:emed
th@mglamcamiemm |astie$rred lnad, pregirably, armr@s arS@@dn&sﬁboﬂy@tMﬁEﬁa

100471 |
e BB BB RO RIT gt Moo, U shele? B8t pes

combBrtanchf asdiliant lhay el haeials @HovN)edwh t!fé'?oﬂrﬁqtiélﬂﬁf or fent(cjd film 20.
positione

nt h the heat sealing |ayer 13 and
0§, 3. Wéé‘%wssaéla ihergb Oﬂ%egﬁéPO‘%@e BB NbaLtipay Ay depipted, packaging
we"BQﬁfJ eHaPlids a hlkenIPREe QWOI%@d%Béxtrlu@é’c%ea[%gtq%imsit@‘zm prising

nmprises one or nmore anti oxi dants
ﬂ’%‘ﬁ?%ﬁéicd’éﬁﬁ laygrd L prtalgpeige e andhieansdatimg Jape 113 en orfepted film 20 and

a 18eABP BesiV ilamiaegbly, oriented film 20 is a biaxially oriented polyethylene
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citric acid, ascorbic acid, ascorbyl palmtrate,

butyl at ed phenolic anti oxi dants, tert .

but yl hydr oqui none .(TBHQ and propyl gallate (PG .
Preferably, the antioxidants used are butyl ated
phenol i ¢ antioxidants including, for exanple,

mmzymuea)nm ifibney Adliesiob By &BARrvadg aftkUiIN 2tSHim 10. Tn one
[.OX uene e skilled in the art

8%‘“}??{&8 g 2418 PPt wirethggg pdhegliyp. aN@th%tlnatem@!es of OPET
ra hmmudﬁaﬁﬁésoﬁuﬁlbeﬁﬁe t@dEMﬁlﬂtSﬁﬁroWzﬁ RENARI ! B HlNaI® spos

yl at ed hydroxytol uene can m

Péqduaedrlimﬁlﬁ(aﬁmhf& SEQH-agut] I@é@um ng the amount of
[@0%0) OFIdamIIuEt?a'@'sﬂ'l DbtleP el REE 5ALL sefn m%&? EJ?xgkactng, web 300

time the packaging material I's actua
ihiekaymeriigedraraiened meximided |smmnglnbm (cmnpu dingnhtredplagic base

heat.
3Jf.@1°f'l§gn%{ag O(fanl\ i&d%&t § anﬁg g?fa‘%hﬁ%g’w’gﬂﬁ@%ﬁ? h[%wtetnﬁ%dtate
1%’@@ﬂrﬁ§d§@a¢0amnt¢ratyfbme tnyd Redts skeal, iaygr 31l iny&itichdd bdwédi®riented

eal ant ow, ng seal ant

ofEh 8580 TP AR At Tk Sip i 3L S P SR ety
te@apbdlatatec(DPﬂﬂ‘B ﬁkmg layargl. is 3 ARA8hsibnpdidekbylohe (LINEE)RnH Bayer 32 is an
ethl ‘? t ed, acgot her gn'ggderent of the packagi ng web
ACEETHIT 4 copelng (S aympwwe%ﬁagpm B endigyer 31
tocféimpm ses a rret allized non-oriented coextruded
@g t film (as described above in FIG 1, i.e.

ﬁp P%B{afth’éf’ SI1BEP D, B4 bp dgrapble o surfaeestreat e axtering surface
oﬂe&harfdmma\;trfmabw&tbmﬁan&?’) and an oriented film 20.
As depicted, oriented flu 20 is positioned adjacent
to the surface of net al coat| %12 and opposite to

base | ayer 11 and may or be in contact with

[ooE2]al A emttay%%fi@o o@%l@%@t Eﬂiyim@\qnﬁ%ﬁom qggdiﬁl?eé FYOH) was

ernnﬁaastlc nat eri al desire

ed
wﬁistéLfdgiS Sf,ltbkp(ﬁép o mahtogetherridig %&W ﬁy]keiﬁbebwc (tie) layer of
](IO&]OQEFIW \hﬁglﬂtaﬁhydﬁﬂé enbiedd Ry W@%E@%C)%ﬂ ok ?‘H&@ELDFE) anda 1.0

ggﬂ is noted that variou I na
m ?"tlieéhséﬁi“lédwfﬂ@f) Y6 GPEPEiRa P 5 2Wa hy beighskbthat lnwtdeesity

polyRH m%tnb PILIOPE)O% S0k @Pw@r%ht%&&tocemjeoag Bf]z c{: i Bar l%xsclténélxgz

anot her enbo |nent of resent
POREHIY @F‘@éf“ LA & gichy30%kh V@@ﬁf }Uotmpmm§€e3@1tlaenélﬂmlﬂhi b@lader film was

co@@fhd@d bs@rﬂg E?QOQ’E%?% E#}gﬁ'ﬁlsl(ﬁl @étﬁ'&{ 1t o resgli i %amgrgenéeﬁd;oﬁgwed film

her nopl asti c ase neta
hagégpmlﬁ jchrepyeaf am@"))z{maﬂalyof Iﬁamt!sech!aﬁ tesian] 260 taitke prapdrggsend ofen

r r t ed fi i
wc%ﬁ@agfﬂgp ??/r%% rT}E rI] ?ﬁg %@F% l‘fel?to];i/l Xy ViBOT; %p%sbtmnré‘@glpwmm onto the
exicORETfadd dfthe Wakhlagirvear ayled daﬂsns} erves Tﬁ@marfam;be@ 1fdn|-dﬁede

cop st T D BPan Skt Srere Y ERGHET o B LK RpR e

LLdimeDET filnms include those sold under the trademark
Skyrol ", particularly a 48 gauge Skyrol """~ SP65

produced by SKC Co., Ltd. equl ., Sout h Korea. [0050]
FIG 4 illustrates still Eﬁféﬂ%ﬁﬁ enbodi nent of the

[0058s értfasd Ry il 00009PBE Kaighin@hM@R/a390¢ acid copolymer (EAA) was
coextruded to a thickness of 0.26 mil together with a 0.14 mi! thick layer comprising 56.10% by
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includes a netallized non-oriented coextruded seal ant
film10 (conprising thernoplastic base |ayer 11,

metal coating 12 and heat sealing |ayer 13);, an
oriented film20, a first internediate |ayer 31 and a

second internedi ate | ayer 32 As shown, layer 31 is

Vmgltiqvedmﬁt)bmﬁymmene (L]B?E)efds ook gi wa@htafiﬁarH@»yﬂénsﬁ? polyBhylene
is a

t ed
(EPBEETIROERY eteieff lov e RoRairuer opemponafaand 0.90% by
W@ghe prodéssing adalitv@WyradLTUShill YhidkQle) Blehivt ]@0@0%%93\)@ g,h@ﬁ‘xﬁlgAAde~mod;ﬁed

| i gz IS a} 38thy| ene/acri/gllc acid cop
IE‘S\% -8 pelseixienel o LPRED 610R 5t} 1hwk2@ea®fd00&9%rby3&el&hf
ef]@ieﬁé/bﬂ%ﬂa@cohél%ﬁél?mkﬂjim @6 b8l igﬂlé of {%%% l.%ﬁwwgght

desirable to su ace treat the exterio
g mdfla%éwd@ﬁd Brdaplow-dansim molyedwleht (modtDLPPE)os 020 mu thick layer

bﬁﬁ%ﬁéoi@% W@Jgﬁﬁ d rﬁﬂgﬁ 6@1&?%@1)?%)2%5 8%?/ 00! g&é@near Jow-

d@@éx P@EMﬁbEdel‘tedLhDPﬁ) dk ﬁ@%sby ofeigdt defiomdenstn@ g)elybtﬁ?lem doora

TN T LR
(qg@hméoﬂ*m()@%d)y( wmgjhthzkdﬂlﬂlﬁ}cena%dtal@rzéﬂ IthearTod- dtexhﬁt? kol toaay ene (m-

Lfﬁﬂ%gg 26 %al anth% gpw—%elrsvgﬁ% Ilgieéln ?ll._@fgf})@j]% 7 §§%@g%e&bt of & linear

1ome ety pt!kgtﬁlyﬂ@x@ enReS Rk aliddﬁ%hht@@ arhel r@é&’i‘tﬁ? A&h-bilented coextruded
processi ng

filfy b%/f R%L %nﬁﬁ‘i‘és P’lﬁﬂrLP@ 9‘%@@? 185 moé:/og%s tg@égfs& tﬁ!ﬂﬁdeﬁrqugmﬁsgand then

waurh 10w fotrh N"TEORK tfad Hief %&@Iﬂa@gy vaﬂ%@ dép%%%ﬁ hfnag.r( inum on to the
on ori ent@ﬁ?goext ruded film ha t ot al ness o

‘Efﬁ’(é‘%rf%f’ #se Jayeniojag epmgdemw $3.3 o’»zhemawéime@non oriented

cc@&@aﬁ@ﬁ {7l BacBing fd} hem <N¥%}H&qrel RO gA & PLOpE N he g/ mye LDPE/
inetallized by va or - eEosHl on of al um num on

E fﬁ@“’%‘%ﬂé@%ﬂ%@?ﬁéé@%l’ﬁ%@ PHEe L3BRer to an opti cal

density of 2.2. The netallized non-oriented

coextruded filmhad the feklagwng structure: metal /
0%/zﬁl—l d-LLDPE / LLDPE + m LLDPE. EXAVPLE2 [0053)
<& bFS& e ot 0080 Dovsiely ellegpporbemgnesnpdanen(COE) and 10.00%

b}&%@ht@t@&@|!W§éns(tﬁﬁﬁ}em‘;ﬂ§ne (EQ@?‘ET\Q?S%ﬁ%Hﬁi@? Lh tﬁx%ﬂ%‘??ofq; 188 mils

together wt

toge M@,aﬁ)g’mg@uh@y%ktgyu]k).imr wel g%y W@ig}ngmeﬁa}locene -catalyzed

e Genat [y e R MR R PRSI o PR oy ety
ethyleng(iodernsing soppbmee t G )emd l@@D%rbyozmrghe nf I[ramdowar{tén@w%%ethylene
(thg; gﬁgﬁﬁ% ggﬁgg ét'g«\%khlﬂ% ﬂl%rérj c\éﬁl%nasm . é%% by g(é kh ¢f; tmeéﬁ{,ocenen
caiab\m@m]mwdq@sﬂtyymlw&}éeme (ﬁaMdBRR)DPE()O% y Qeidbt dficthyldibSly)
acétgt}é%opo?ymer(egvgg?{av? g an ac&ate content of 18% by mole, 20.00% by weight of a
90:10 mixture of polyethylene (PE) and butylated hydroxytoluene (BHT) and 3.00% by weight
processing additives, and a 0.188 mil thick second sealing layer (heat sealing layer) of 60.00%
by weight of metallocene-catalyzed very low-density polyethylene (m-VLDPE), 34.00% by
weight of ethylene/vinyl acetate copolymer (EVA) having an acetate content of 18% by mole

and 6.00% by weight of a mixture of processing additives. The five layer film was coextruded
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et hyl ene/ vi nyl al cohol copol yner (EVOH), a 0.10 m/|
thick tie layer of 100.00% by wei ght
anhydride-nodified |linear |owdensity pol ye‘t hyl ene
(nmod- LLDPE), a 0.20 Dill thick |ayer conprising
56. 10% by wei ght | ow density pol yethyl ene (LDPE),

BEige0levbyfilmedioghttusioh mestrod| Ahe redeiigd fox-dpi @ht&&&d@)@r&féﬁ film had a total
of a_lowdensit

18..00% b
WSt PP ERETREoY 23 R cuter st & S oo g ndubegheund n ol
fpmn C”EiSaSmEm Gaduieh hbn@iSed RNehpar- X 88&1&” A df aﬁjmnﬁ}& &]ﬁ@the exterior surface of

g layer (seal ant) of
tﬁf‘e@é? E’éﬂ?fé‘i’@ etied1dgnsly 1] bﬁ@ﬁ? 0) S metmlmdwp@mmmwem@ed film

0 t
hémhetfb@%@cﬁ s;ﬁhg%g% régzwefly‘gtﬁ?&olfd@"fnq mﬁ Yed %E‘Lﬂyﬂt BRS/LDPE +

LDPE%
Eé" ot é¥ihy BEHe / pr¥e@BEitdgVAaddi ti ve mi xture. The

resultl ng non-oriented coextruded filmhad a total

t hi ckness of approxi mat el yvdawdpp pul s, was tested for
tensile propertles and t hen vvoun inroll form The

9G] ebsse Ineas of R 0% by enighyeidpemoteposs ddpoigmef (COC) and 10.00%
b?lvxlé[gh%i‘@ IQ}@&r%vt/ Iagnmt?)églg/%ﬂhglexée (ﬂ.ﬁ)@%ﬁgoﬁiotﬁ%@él&@ foa tlhxf%ness of 0.188

an optical dens
I‘Iﬁ]@‘ rﬁoggﬁa.eyewﬁie@j{) l%emthwid&ﬂlefzvé {eaykr tdreprfsiigl SG\ORDy we1ght linear

R i DR 0P 15 it mopl g -tensiy

PEIXANPEIE (B10f QOBPE), A bSanil yekrlagef o9@0 000U vl Bfbtalline 6/6.6

T T e N T
lo&soéemmmpieﬁbt]ty@na (L eknes s 5 009%Qnk@8ddhb&itied @Igﬁlt 1'&%1 de%Ey

bul k).. | a f 100.00% b
?ﬂﬁ%’ﬁ?”eé@ﬁ% L@E’F%& ;?%)eﬁs f%‘é%‘]’ ryag?%nmﬁl ng 3. 9%% By |V@1+g@t high-density
pcﬁ!ﬁ&iWEXHDBEPa:&&&)O% by I\f@[‘ﬁﬁtkof'p Rler é?ifditﬁgs @Qt/@x B I‘é@t&mzers ete.),

F qne/norbornene co
@é %Pﬁ gk fistrsaling Laxer agé%g% bww@mﬁme@ﬁewme &u@s@d vegy Jow-
d@srl}&&)[i@t lyldnbiskvifrst 2868k b Gels gﬁty& thglg%?% 1§1'a@ atg th%%er (EVA)

ght of netal | ocene- cat al ery ovv-

haﬁégj@taﬁ%ﬂt% F%ltqnﬁpmeEy mole7 2006 g y welghighie 968110 m:xture of polyethylene
(Pl Byl 1.8 Mkoxy @ﬁ%@gﬁfﬁp&‘abwr %’(”g‘*g@)‘ anéé@sm gh@? fiyes, dnd a

acet at e content of %o by” nol
048 md thisheeennd S@%hngbllyyte(ﬁlh@tlsmeg (aPE’) Ofafiﬂcﬁoﬁub}y\lvaghétdnetallocenew

e
ao@ﬂﬁ@é’??@ﬁ’a¢rl(ﬁ§A0 by angfceBR. 00(11%‘( olﬁyS%IBy gf(hte Al 6. 00% by weight of a
d t th

e R AR e B PR P BRe R B
cogepsiop m@tho@EWlie Dgsdiawg eh-@ienaed ebe’xt:tﬁddéqnﬁi?sﬁﬁ a @tal R MARY; of

9 a mxture o rocessing
apg% g%%a%v '35 3s Ifﬁ %/\F%I?ngﬁretrensf]re |Piﬂpm§§‘~* %‘Sé@@f’r"gﬂb‘é@im rofl §orm The roll
wagshangn@alldded W vipdrfes@Rh of SuMuBldiOde ckBig e bF 1Y b?se layer

i on- torg(ﬁ:’gt.ed _co%g%r ud d filmhad a total thickness
APPrER] et yreat Tjhg mefgllized pat-eripnted cogximdad fdm had the

folprvapesthicRse: &R 1 ben W\QHE‘BF'E!/ DLHPE L mod-LLDPE / ¢-PA / LLDPE + mod-
LLDPE / HDPE / m-VLDPE + EVA + (PE + BHT)/ m-VLDPE + EVA.
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form The roll was then netallized by vapor-deposition

of alum numonto the exterior surface of the base

| ayer to an optical density target of 2.0. iThe

netal i zed non-oriented coextruded film had the

follow ng structure: netal / COC + LLDPE / m NMDPE /

{G][iﬁ] + bk B‘ﬁﬁie’ pmpe\vfle@BPflﬁe hon-mVAllzed Mlmstn Brlplds I%VW@né‘asm ed in
. EﬁA Tgfﬂ ?e] base | ayer of 90. (?O% by wei g

%sy‘)% Hgsiss imratec PR Aeieeriegd iafeh 1 reamlw@yecaon (MD)
ane rgbiersd digscliom@an. 5Qundenmik ¥ PO |aﬁ1@2%¥hcﬁé?&ag(aﬁ&%%}eak were

was, coextruded to a thickness of O. m|s togeth

t%tﬁdﬁ“%ﬁt@“iié’smﬁqu’“{aﬂ?ﬁ‘c‘wt}hﬁﬁ“&@i Q&2 A ?e)imti%al)gép searnpoi Sﬂangsed for

125 Mm% y o

(LLDP(I%E{)e%#gq%%m iegﬁ 5 m!e% zgﬁfrété[ 8[&?5 %%H 111191{1 gta4A1 strain, the

SP%“E@%Q‘? foye ratgof %tﬂﬁyh @h@pl(lhddnﬂﬂLM)n,s ba:)ke ]IBS ravulks are reported in
g | ayer of 100.00% by wei ght crystalline 6/6,6

gra e copol yanm de (c-PA), a 0.188 m| thick adhesive

(tie) layer of 85.00% by weight linear |owdensity

pol yet hyl ene (LLDPE) and 1%@8;“/ anhydri de nodified
|inear |owdensity polyet (13 (rmod- LLDPE), a 0.188

m | thick layer Comﬁlpﬁlsﬁgo%zﬁ@’@rbﬁerﬁ&' ght
hi gh-density pol yet hy%ﬁ% (HDPE) and 00% by wei ght

ne
of polyner additives (APPSR dakrampleapi Exyede3  Example4

m¢%)8eoanaw>dat§§(p§1)l ThITCHg 337 st Segiddny Tay ey 1k TT273
g ;{Og%b wei ght .of metal 'ocene-catal yzed very | ow _
THel ?C)?“%P%St{wibne (m LEPE) 2703%1:& by weibghi of 88,181

S Bl R Moyl tate C@p@ﬂ yner . havig n
acetoate conten%e)g? 18% b m)l e, 20 %a/oby vvelggh? of a68’853

THE 4 Becantieudusdpsipol yet h§3Bfe (PE)S @ARd but BprAM2d 75,464
ngfogg%%’k%?ne (BHT) and 318Q0A) by wejgght procngl ng

ditives, and a 0.188 m|l thick second seal i | ayer
T@Wé@t@%@eﬁ’/&)ng | ayer) of 6000% by weisght netabbdcene- 313

catat yzeo VETY Frowdensi ly pUI yct II_yI ene \llr VILIJFL} ;

34.00% by wei ght of ethylene/vinyl acetate copol ymer

(EVA) having an acetate content of 18% by nole and

6. 00% by weight of a mxture of processing additives.

The seven |layer filmwas Eﬁéﬂﬁwgd using a blown film
[0098Xt £ Ut &e@ﬁ&ﬁl&‘i"enwﬁr&%e{tﬁ%{i %%Iggtnfgxglgfs g%gcﬁ%tdqg Example | was

coextruded fil
tagygied i wad éaugze !wazlsl1mmesitedmb/ethekmeweﬂabuha!me g Ibg an adhesive

lalﬁfn‘ﬁﬁ‘@r{ &Etﬁ SR JE{}EQ]“W([}I l’;lf?; cflegible éack%%ugfwegﬁﬁﬁ{hﬁ gHPgbsSt:ucture:

hen rreta y Vapo
4&9@@%@?@? { othegvr fragd /@rvct}hembmmay eLDPES raLLayHH. cal
density target of 2.0. The netallized non-oriented

coextruded filmhad the structure: metal /
COC + LLDPE / LLDPE + mdﬁgf@gé/wc PA / LLDPE + nod-

[0938DPRA metdibREd formerdnDREcex N sealaREilmh BEYscrh bedi VEDRID] & 1 was

h ensi l.e.prop rt| soft
e e e RSP R Sa EB Hes oflere Vrbusturie
terigphthalate film by an extrusion lamination method. The resulting two-ply flexible packaging

web had the following structure: 48 gauge OPET / LDPE / EAA / metal / EVOH / mod-LLDPE /
LLDPE + m-LLDPE.
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an Instron Tensile tester. Tensile val ues were

determ ned in both the machine direction (M) and
transverse directi;on (TD). Secant nodulus:at 1% and 2%
and el ongation at break were tested substantially in
accordance with ASTM D 822. A 2" initial grip

separation was used for tgxsveeRIUrenent. Initially,
arate of 0.5 in/mn; then at

fi t
[55%%; @F?\gseg‘f%ﬁg‘ *055%‘8% © T4 FRERtELXSE Hiaka BRtaPiged womrariented

c@eﬁnﬂeki ée@dnttﬂlihl ak deﬁﬁbéd'th @&mﬁm@i §ias im%afe%%!k% o€ biaxially
orted Table 1. TABLE Conpari son of %’ﬁ ﬁ
E‘ﬁ% Pelyed @?éwfwaiaf@‘dénﬁh@rewl@@amr@ ﬁekﬁdamk%mg web had the
foHowing structur
97 Bar 07 18e %@273 R RS ,gﬂrbpﬁi%&%m mod-LLDPE /
ENR 8mod 63DRES LOWFa1LLBRE A%ﬂLLIME PYDBEcant Mbdul us
(psi) 62,976 83 036 85,643 68,853 TD 2% Secant

Modul us (psi) 63,429 85, O% @%é 75,464 NMD

El ongation (% 185 197 17 El ongation (% 346

. 255DIQEEs srm@mwﬁ&smi@@ms_repemiteabdpm thath matnumd mnt;ﬁdnted
cG%’&Béd’s‘é%gnt%ﬁﬂla?géscxfxﬂeld% g:‘?esf bl%r?lfdgﬁfigxa %’ g,aug,e blamaily

| am nat e

og@;t;cbpqhmtlyme teemmaiaha’ﬁiai @hefnekuhﬂdgytwalpl)aﬂéiﬁﬁb W&ekaging web had the

ORISR U85 ORET/ LBPE W AD ab e B L507 s Epge / moo-
LwEE//EV&I}hésodAELDPEELH}IFEH DS / m e gbrE-DPBpE. LLDPE +

m LLDPE, EXAMPLE 6 [00581 A netallized non-oriented

coextruded sealant filma riped in Exanple 1 was

| ami nated to a corona tre}?@fg{rﬁﬁor-coat ed 48 gauge

Q968 &l ﬂrqce@rsixmtw edEpoipes tyd repkﬁ:edteﬁrfe@piﬂhﬂ‘sahaﬁ ﬁzé‘dinlomomémed
e resylting two-p

nat |
R o AR B v B 13 b Bty
or@t@am@eth@%ﬁél’ tefephiBilake 11mEARe r’esdrﬁ‘ﬁ@wol ! @Mﬂe ackg%riﬂ web had the

PRSP B e s il Efkat HupSREapMDPRACOC +
LIaDhﬁt‘ al VL 2BE -+ s o PEATRHN) / m-VLDPE + EVA.

EXAMPLE 10
{0062] A process similar to Example § was repeated except that a metallized non-oriented
coextruded sealant film as described in Example 4 was laminated to a 48 gauge biaxially
oriented polyethylene terephthalate film. The resulting two-ply flexible packaging web had the
following structure: 48 gauge OPET / adhesive / metal / COC + LLDPE / LLDPE + mod-
LLDPE/ ¢-PA /LLDPE + mod-LLDPE / HDPE / m-VLDPE + EVA + (PE+ BHT)/ m-VLDPE
+EVA,

EXAMPLE ]
[0063) A process similar to Example 5 was repeated except that a metallized non-oriented

coextruded sealant film as described in Example 4 was laminated to an oriented polypropylene

film. The resulting two-ply flexible packaging web had the follow ng structure: OPP / adhesive /
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coextruded seal ant filmas described in Exanple 2 was

| am nated to a 48 gauge biaxially oriented

pol yet hyl ene terephthalate film The resulting two-ply

fl exi bl e packagi ng web had the follow ng structure:

48 gauge OPET / adhesive / metal / EAA / LDPE + LLDPE
mewmqapmm / EVOREH madb LPPE-PALDPBPE hBRELDPE / HDPE / m-

EAROFED L Bl BB B What & netallized

non-oriented coextruded sealant film as described in

Exanpl e 2 was | am naC@EIPRAATTYS BExungeL b axi al |y
erephthalate film The

nted pol yet.hyl ene t
@@éﬁl AW 8&136\%1%?%0 gﬁg&;ﬂ%ﬁ 3’%?@?@&%‘1 Freenhdit madimicpen thick metallized
ofxeﬂlth(bpmiﬂgo@ﬂmé@éalmﬁ ﬁ]iﬁ&aﬁg%&@te@’cﬁrﬁlg alugg’ﬁa!(%%fbbf idated polyethylene

LDPE  + LLDPE d-
E‘L“ESP@AA ’@Bﬁ"@t lizeg ppgted Sﬁ@lg{t rﬁrbE was RDPRP X ieptifedos
T\ﬂ@aﬂ@ﬁ P UBVRES ofd Bhthifkd E%?dﬁmo%ﬂ?h‘éﬁﬁcaf ?ﬁﬁsg(tm G}exas USA,

gxce pt that a netallized non-oriente coex

Tog sulting pY9-pi Asxitle pedryog winh@chnfsllowBgwascthamsatgdOPET /

aliRside A5R AAYSIEH ed pol yet hyl ene
ter ef)ht hal at e i}t%lkf%aﬂ %OFgé‘lU |Eng two-ply flexible

packagi ng web had the follow ng structure: 48 gauge
OPET / adhesive / né&tQYPARSHYEEKBMILER MDPE / COC +

[(JQBQP EA! gréBeééLsQEEar to BMA T A 6 r%é@aée 1&%0'51?1 grq%Y@glgm etallized

Eﬁg0621 A process s
om%ﬁﬁ’é[é’(oé’d’f X meatahafﬁlnwmmmtmm 430 eF bl@t‘iﬂ%&bnented polyethylene

te?éﬁﬁ?ﬁﬁlﬁféqglq %ﬁ@ln}%ﬁxze& !)rmn sea aarlal‘f F %}1? \ef\%? %ngFf’( gﬂ?!d&é&%?

| am n auge
Mstil yfé PyteHBW-BS embrmeatfmrf E;kmin?vfﬁhe Ohesichll HEGtdMWe:RkYU.S.A.

Tp‘,g / b.had,t follown str ture 7
Sl AR AN R R AT 06 1 Bliopioh B RS e /
adheW-40meEt}mcmam fiked MPPEathniod- LLDPE / HDPE /

m VLDPE + EVA + (PE + BHT) / m VLDPE + EVA. EXAMPLE

11 10063] A process gj\m d({@‘ lt\/%[%%@&%ﬁ was repeated

except that a netal 'Tzed non-ofi “coext ruded

[08&H | aprokeds minsku tﬂ)di;@ﬂ}pbéd»&sﬁeﬂtﬂﬁﬁﬂ;c%pﬂhmsmb &ﬁ@x BAhed mesallized
m. The .res

or’ regf@ﬁ gfﬂg Bx}oﬁﬁ%ﬁ%ﬁeﬁ%ﬁ@ﬂ awgwg hlgﬂnggé# 8 A48 eRuser iy ﬁ%o,q@med polyethylene

te!§P}FiLﬂiQ‘iﬁl fibn. ORPntellidhibsicvied seatadLfiletad a/ 01808 1+ idbﬂ%mgaé Treofan®
PA / LLlDPE + nod- LLDPE / HDPE

D@E%@awe%bﬂn lE%qit,@ Gr ogpﬂ%au G SRRy, Bigaesulting two- ply flexible

packag,mé, web had the following structure: 48 gange OPET / adhesive / 140 micron thick
metallized OPP sealant.

COMPARATIVE EXAMPLE 4
10067] A process similar to Example 6 was repeated except that a 28 micron thick metallized
ortented polypropylene sealant film was laminated to a 48 gauge biaxially oriented polyethylene
terephthalate film. The metallized oriented sealant film was an OPP film identified as
Metallyte®™ X-28 UBW-ES and obtained from ExxonMabil Chermical, Houston, Texas, U.S.A.
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COVPARATI VE EXAMPLE 1 [00641 A process simlar to
Exanple 5 was repeated except that a 28 mcron thick
netallized oriented polypropyl ene sealant fil mwas

| am nated to a 48 gauge biaxially oriented

pol yet hyl ene terephthalate film The netallized
Ideirenitiog teeply diekibfd fachaging wal h4RRe fdllomirgdenbth i %age OPET/

o Ko d f bi |
R P e e Gt T rosul (g

two-ply flexible packagi ng web had the foll ow ng

structure: 48 gauge TPHPARATHADEXIANPYE 28 micron thick
%@I l,i zed OPP. seallgant ARATI VE EXAMPLE 2 [ 00651 A
pr

P 1R Ersanind wesrepgsicd cx prrathetis i thiplametallized
oﬁex#&i palr ey ] dnb bekaniB nabvhd 188 ate@¥d £ &ng@@ilay R fé??éln%ﬁ‘ Bolyethylene

Pt@tffl I mwas | am nated to a 48 gauge
%?H Ao Nre rpgallised onetgdaspiant Simpas pa DEH’ f' mhaiennhed as

Meediiplel iz eslUe -8R Le4 oﬁ%ﬁ&?f%m ﬁ&i&ﬁ%ﬁ g‘%mQDPHL% i . Texas, US.A.

|dent|f|ed as Metallyte x X-4

The saviinadsonip flexits enskesing welobrttonioll Feiasirudils. 4«8 gaugBH@PET /
Ly)@guIEMn/gmt I ng web had the

fol | ow ng sr%i\{?ﬁogt%lrc }félngt}gl%ae()ﬂa&@%{r adhesive / 40
G968 oR=xdeh tRnseEssEin m@é@zm@mteabmbom%ﬂ NCEVTR) of Examples

|
s RN AR AR G35 bl R BB e B v
deserndsiet &l upiog Mnco@@bcem@ @@g&nﬁ?&méabiliﬁz Wased MbdeRai®dnt 0/

e T AT - .

Ofy demirassti sivnCRR i ﬂebcmeld dhesrtV oo WfQﬂSlonse{@rﬁaMSSé]g QM| hours) Water
r many

ai-ned fromTr an G unhei
a%ﬂ‘d”‘“‘r%g’éﬁ? i ng® i*%mm ¥ RS BP’@C%’%%W&@% e ‘m@r aner
Tzﬁmﬂtﬂ:mm}gasﬁ:t substartifly iftEcganee WwiRRK M 2dhes i Mg/
th| ch net al /i zed. OPP. seal ant .  OOVPARA “S l%é(gpormd
eﬁ“rﬁf““io 871 ViROp e s e ow s penosied tfb&/%mﬂ”eh@wv(a/@‘?ﬁ 16 cm?/
24r I@psﬁt it 008 P tht hebocin 2R apled (@Ex b pétﬁilﬂ:o%‘élﬁ!wé e;\%gples (“CEx.™)
r.ient eg LEol ypropyl ene sealant filmwas lamnated to a
ar‘i@o&ﬁu‘@ féxially oriented polyethyl ene
terephthalate film The netallized oriented seal ant
filmwas an OPP filmidentified as Metallyte' r® X-28
UBW ES and obt ai ned from BExRbRERbDI | Chem' caI , Houst on,

Texas, U STA | nty—fexibl-e
packagi '?E web hadzg%Teb%F‘o& &Bﬂdégpo ertiesre: 48 gauge

OPET / Thigpesy ofsamples 28 mi dﬂﬁ}ﬁ athbck met alWizrd: WPPR H. and
seal ant . C&}{BA%TB VE EXAI\/PFH;_{ hd 23° © 380 C.
Ex. 5 1.80/1.80 0.00170 0.02920 0.10810 0.11950
Ex.6 2.50/2.40 0.00822 0.00605 0.00980 0.01170
Ex.7 1.70 /1,70 0.11000 0.10000 0,02100 0.01300
Ex. 8 230/2.20 0.23000 0.23000 0.05800 0.02900
Ex. 9 1.68 0.80000 0.01100

Ex. 10 1.98 0.32000 0.01940



[0068) A process simlar to Exanple 6 was repeated

except that a 40 mcron thick netallized oriented

pol ypropyl ene seal.ant filmwas | anmi nated toia 48 gauge
biaxially oriented polyethylene terephthalate film

The netallized oriented sealant filmwas an OPP film
Exidntified as 20&tal | yt e"0.3686010 UBW ES and (p@[tgad) ned

@ Exxonl\/b]béd em cal , st on, Texas The
resul ting t I 1 exi bi 0}:}8 Ekagiffg s’ heﬁjoztgﬁ% 0.02490

tall | zed OPP seal ant. 0069] Oxygen

cron thick
(ﬁ?%u%sm ssi ot %‘:(tl@ 0 2TR) 029800nat e NBAYDOr t re9989 ssi SHHO890
(AIR) of Braphes 5 Lookbsand Compasative fxafpl es, o5 o

E%o 5 were neasured. Oxygen transm ssion rate

érmined By u’gl“ﬁg Moco®. 164 an @;@@@h Perqm)aml i t0.00750

rester "Nodet s 2/ 20and—2f21—substantt+atty—in
accordance with ASTM D 3985, which is incorporated
[P0k Thpjieat effaém@ngtés of}ﬁemgbms t("r ansdd sisd Odim aaaﬁae uggamples lto4

vﬁe?@ﬁ.@isﬁ%&gpeg y%c% 2ing n Pﬁlésﬁré% DG %S%Agg—% lﬁéﬂrdﬁyﬂnms Qlsen

Tesiilegester. I\/Bmm?l_ Bﬁ:ﬂgﬁéercﬁ gaci%glﬂglw[anllof\mfa@bieyaﬁgénd 9 and Ctoxl}llparatwe
SRR AT R RPN S AT
weef @bl@h@ﬁseaiéﬂtcﬁﬁol%’ﬂ@%’ne FilA DS S Rls@ IFfeal &Qﬁ’ﬁgtﬁ% a'c&)mphshed by
g ol %If houri) g/ 645.16 cnR/ 24 hour s)”,
g%'& dr har 4 g BgBssge @;‘(wepe@go@s@ 40 pman@a dwell time of 1
s@onf arfa:tnemeg&@mghﬁsweée ERfminkd b@hEenSRBVR, ('8@0 ¢ 2‘@ ?)021&‘ {160°C)

npari son of Barrier Properties

‘?E’é??ﬁ‘i‘ ?E;é PR AR OOV F6-59096 R 457 batklof \elmzﬂ 9relncorpmated
hérihlby réfetdnce Mbatkdal @tre:%%p:s %Poﬁ%ﬂ:i i 5%ﬁ96{°% %]d,gzgszfgcngo%g results

%02920 0.10810 0. 119
he tresing, covoges @E@mam cOERAr tive eXOdssA0C B 1100 6hown in Table 3
b&ek0000 0. 02100 0.01300 Ex. 8 2,30/2.20 0.23000

0. 23000 0. 05800 0.02900 Ex.9 1.68 0.80000 0.01100 Ex.

10 1.98 0.32000 0.01940 -23 Ex. 11 2.04 0.36000

0, 01840 CEx. 1 1.60/1.60 8 %g]l_: 0 0.02130 0.02990
0.02490 CEx. 2 2.00 / 2. 6' ..04000 0, 08200 0.02000

0.01200 Comparison of Hee.u Seal Strength

Temp,

CF) Ex.5 Ex. 6 Ex. 7 Ex.9 CEx.1 CEx 2 CBEx.3 CEx 4
260 0 479 0 304 349 0 0 3338
220 2149 3571 0 1960 829 0 0 1289
240 2628 4654 151 2622 1212 5 4 1349
260 2613 5481 2912 2919 1764 91 53 1864
280 - 2605 5047 3720 3249 1829 245 314 1881
300 3571 5644 3720 3205 1695 706 649 1864

320 3763 6316 4087 e 1641 776 698 1562
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CEx. 3 1.90/1,90 0.20000 0.18000 0.00900 0.00890 CEx.

4 2.10/2.20 0.23830 0.21290 0.06290 0.05190 CEx. 5

2,30/ 2.40 0.15000:0.21000 0.00800 0.00750 :[00701 The

heat seal strengths of Exanples 5, 6, 7 and 9 and

Conparative Exanples 1. to 4 were neasured using a

Packagi ng I'ndustries, Inc., Mdel 12AS Heat Seal er and
sen Tensi | ester, Prior to testin each

Tl R L e B L 56 o G i b

mﬁﬂawphee&mbusa@ﬁboéirﬁ@fs%emaéd zﬂ)%% %ﬂth&& depS@ld £ onﬁh@%kz §ope and
mpar.ative Exanp were each

S@%‘a&é‘?ﬁ RreseRfa s Fat ey | Bﬁ@ufq lPerﬁné?YﬁT@de thet this dtvertipn 1$—|@anntended to be
wSRB/ l'nﬂi@ed"@sth@igﬁﬁfm{fé %ﬂtn@ﬁts sgtsﬂoﬁﬁ’ hé‘eﬁk a%lhgﬂﬂcl’? Sﬁéod}ﬂ%&ats are
at a bar pressure of between
Pigagated by v obexamplesmisonith th¥ eph eﬁtﬂwe SB'athtlcmtlrrtardgdi hsbedizsiesd only by
F. (82 C) to 320 F. (160 C.)
mgﬁggﬁg%pﬁgFms%&ﬁgg%%ggdance with ASTM F 88-94 and D
952, both of which are incorporated herein by
reference. Heat seal strength is reported in grans per
inch (1g/2.54 cm). The results of the foregoing
exanples ("Ex.") and conparative exanples ("CEx.") are
shown in Table 3 below TABLE 3 Conparison of Heat
Seal Strength Tenp. Ex.5 Ex.6 Ex.7 Ex.9 CEx. | CEx.2
CEx.3 CEx.4 ( F.) 11 180 000 0 OO OO 200 04790
304 349 0 0 538 220 2149 3571 0 1960 829 0 0 1289
240 2628 4654 151 2622 1212 5 4 1349 260 2613 5481
2912 2919 1764 91 53 1864 280 2605 5947 3720 3249
1829 245 314 1881 300 3571 5644 3720 3205 1.695 706
649 1864 320 3763 6316 4087 -- 1641 776 698 1562
-24. [0071 1 1t will be apparent to those skilled in
the art that nodifications and additions can be nmade
to the various enbodi nents descri bed above, w thout
departing fromthe true scope and spirit of the
present invention. It should be understood that this
invention is not intended to be
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unduly Iimted by the illustrative enbodi nents set
forth herein and that such enbodi nents are presented
by way of exanple only with the scope of the invention
intended to be Iimted only by the clains set forth
herein as follows. -25 CLAIMS Wat is clainmed is: 1.)
A fl exi ble packagi ng web (a) conprising a non-oriented
sealant filmcharacterized by a secant nodul us of |ess
than 120,000 psi and an qﬁ@gg&%ion at break of
greater than 150% wherein on- oriented seal ant

Whaf islchaithed &: coextruded bl own film wherein the

L) baé

2.)

3)

4.)

5.)

6.)

7)

noné.lorj nt eg sealant filmconprises a thernoplastic
KRFRACEISRE WER eri al sel ected from the group

COf@P kshpGn D4 n&il-biéROARLMIa AV InAL LR AiZEPPP) Y8 t modulus of less than
et hyl ene/ nor bonene copol yner, ol yam de and bl ends

t her 89-08hepi andamelongasiph agbreaselrgreaterdhannkd08d, whietsin tha sen-

| ayepi&fied & s QL I film has a netal

coat i Hg %Ie peggafl?g%q gﬁecgg%t n eg\gf ?)r@ ntgln%’ ﬁ‘fhé" eh“?@‘% norgpren ted sealant
bet wéén cdmprites almoplastiveiaes Biyerasta rhdndriaMege@édfrbiehe group

packagi ng we S _an oxygen gas.transm ssion rate of

Dot widhognt §a b PPnd 4850 PRRFgidensnoyegene cgpalymer,
155 ptiBhinRic24d BRUdShakoLahdG NeaR@lifab&! Bld Wirein the base layer of
hum dity and a_water vagor transm ssion rate of

bet wlEHOB-orgnied seant Gbm hapy pataheriige deostgbthpeoy baving a thickness
1. 5509{6&@ée§141).@%f® r@hﬁlﬁ&fﬂg; dn?nd 90% el ative

humdity. 2. e packaging web of claiml wherein the
mebhavhersimt thipadkegiag wab bemerdengsi gedranahission e of between 0 to 10.0

ol i T BERRROUNG B al e o PR G B SR 0% retative
_t; ﬁte waeniddy I@ﬁd ] %tei o?m hrﬁrils(lnl;iiiszs% Eﬁkeggﬂ:?ﬁ@'eeﬁ Egg g):tl- géﬂ%or in*/24 hours
co rrp%% ﬁ@ é?ga@ q%tl i‘?? Iggﬂzé%/ﬁ%ﬁ at 33 Cohd Lapsiaive Flu@%/fﬁf}’t he

packagi ng web has an oxygen gas transmn ssion rate of
between O to 0.5 cnB/ 100 in2/24 hours at 73 F. (0 to

7 Ths pasiaging b dislaing lavhepgn dhe)mets] qoatihgis paekagh Aeponitdl
ofyj&lighi ok N £ | ayer conprises a

pgl ya{m' é) aal\rqgﬁ?tﬁh%%g@k@%ﬁﬁ& web has an oxygen gas

t Tangmikegingwabatf elaoh 1betense rhelabolaPerhas aBAidIORsd 1HeBAeen 0.05 to

o ! pL0 B3 M8 of ol aim 1 wherein the base

| ayepackaging a1 ARk MHeeRRIRVBOIP&NBmprises an ethylene/vinyl
alcohol copolymer and the packaging web has an oxygen gas transmission rate of
between 0 to 0.5 cm’/100 in%/24 hours at 73° F. (0 to 7.75 em*/m*/24 hours at 23° C).
The packaging web of claim 1 wherein the base layer comprises a polyamide and the
packaging web has an oxygen gas transmission rate of between 0 to 0.5 cm®/100 in*/24
hours at 73° F. (0 to 7.75 cm*/m*/24 hours at 23° C.).
The packaging web of claim 1 wherein the base layer comprises an ethylene/norbornene
copolymer and the packaging web has an oxygen gas transmission rate of between 0 to
5.0 em’/100 in*/24 hours at 73° F. (0 to 77.5 cm®m?/24 hours at 23° C.),
The packaging web of claim 1 wherein the packaging web has a minimum heat seal
strength 0f' 2,000 g/in (g/2.54 cm) at 280° F, (138° C.).

26



8.)

9.)

10.)

11.)

12.)

13.)

copol ymer and the packagi ng web has an oxygen gas

transm ssion rate of between O to 5.0 cnB/100 in2/24
hours at 73 F. (0 to 77.5 cnB/n2/ 24 hours at 23 C.).

7.) The packaging web of claim1 wherein the packagi ng

web has a m ni num heat seal strength of 2,000 g/in
(g/2.54 cm at 280 F. (138 C.). 26 8.) The packagi ng

web of claim 1l wherein the packagi ng web further

conmprises an oriented filmconprising polyethylene .
tdredprasiat e ofsdaiggr wherriaribe p%@ﬁ&aﬁwb fgphepeguiprises prcoriented

At = I W ¢ r d . . C
J Aon%pl(x)fél)?lggnlogjegﬁ e g‘?ﬁgﬁ%\ﬁ{}e,(pg?ﬁg%%%‘%nl%s?&ngingﬁ% I&f;gcilylactm acid,
piry fdomdpasirog raenomedrelbidsed seal ant film
char, erized by.a secant nodulus of |ess than
fgg?%ﬁ%Pﬁéﬁﬁgﬁa%ﬁh el ongation at break of greater than
15080mmxarged first i caﬁprig&ﬁ@ﬁb%rﬁﬂe& adtlank FilrAchFaderized by a

m

coext ruded ﬁ{omn fi erein the non-oriented
seafeafitt edums o s thes d 28, 009,p¢i pe PR Sloneatipage biealy f gregter than

et hl@(ﬁ/@,%ﬁéeir% khe RnGH H{ekd)(‘sgeﬁ s 9?9&{ wRERINE ?’Lllxin,rr}?}écgein the

| ayer, an erein the base |ayer o e non- orie
s e afaneridnitddraehast Hmemiriseoathengomdaio dasedaydr kéetbplane/vinyl

havij hcknes f  bhetween 1.0 to 10 anonet er.s;

anct (T oA SR o T el g R oheRRRR e non
adj @teindd seaattfinries almedabhiitg depbeiteditherbdithavaRGARKRY of
conpri ses, an ﬁglented f[lg%of pol yet hyl ene _

ter ?ﬁﬁ%b%@?b,(ﬁﬁm9ﬁF@ByP e, polyam de or polylactic

@) Rrth& cotphislnNaQbcRRAREY dRpode8 dGRSLRIEHe GRkdl egag§;g,: wRin the

(c) wherein the packaging web has an oxygen g
t r 2i9§9HdAY spmprates ap pribeiedvilm obpelyetbylsne enphthobte, pdypupylene,

ho . 104, / )
o B S S Ric ol S SRR N8 ol
{9 amlsareis shaprckaging wEb bet amemayztn b thinimipkibdGaté nP8e@veen O to 0.5

houy t. F. i, 5 nP{, 24, hours 38, C)

oS guat s it & (088 2D BekR afhs T etaive
cl divmiSityviner £ivatet Mol BEBIMiISAGL Fa0of betPech A N ¢/100 in%/24 hours
depo g@fé alyn1gyngor alun1ngn}conta%n|qg_aIonu 11.)
The pALIEGP iRy REB BT ZERAIHIG Rnivet B0 hes e Gumjer

has a thickness of between 0.05 to 10 mls (1.27 to

254 mcrons). 12.) The packaging web of claim?9
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The packaging web of claim 9 wherein the base layer has a thickness of between 0.05 to

10 mils (1.27 to 254 microns).

The packaging web of claim 9 wherein the packaging web has a minimum heat seal

strength of 2,000 g/in (g/2.54 cm) at 280° F. (138° C.).

A flexible packaging web

(a) comprising a first ply comprising a non-oriented sealant film characterized by a
secant modulus of less than 120,000 psi and an elongation at break greater than
150%, wherein the non-oriented sealant film is a coextruded blown filim, wherein the

non-oriented sealant film comprises a thermoplastic base layer of

ethylene/norbornene copolymer and a heat sealing layer, and wherein the base layer
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14.)

15.)

16.)

17.)

(a) conmprising a first ply conprising a non-oriented
sealant filmcharacterized by a secant nodul us of

| ess than 120,000 psi and an el ongation at break
greater than 150% wherein the non-oriented seal ant
filmis a coextruded blown film wherein the
non-oriented sealant filmconprises a thernoplastic
base | ayer of ethyl ene/ norbonene copol yner and a heat
sealing layer, and wherein the base |ayer 27 of the
nonobthc aap-etienedheatant film hawameai ﬂ@ttlag depsait¢dtyereon having a

dep%@%&‘gg tf'%%{u%%@l%%éﬂ?g?n %ss of between 1.0

nanomne er corrprl Si ng a second
pby fditepoasetisag azenid (il didpesadeaﬁﬁﬂcemmthem@talwhsﬁ@, Wherein the

L?@*‘@Pﬂ%@ﬁ@%ﬁﬁ%&ﬁw&ﬁgg ﬁgﬁgﬁbﬁg%ﬁpg%@hﬂ&aty RAlvgeopylene,

F&Pyﬁqm@w 901%\:9@ aQd, & afﬂmquiapaa)@ %geQérat%@ ganﬁas@t it
ceI ose; anhd (c) wher ei n t he "packagi ng web has an

%) yhareyetbe prckaging sicb das ameyesh shetransarssEntrate5f between 0 to 5.0

houé}égg{t)d glzl%ﬁsn %%O$ I((?F f’/l ?/ élgl3/h1 /2531 ?rs%ggé;n@ %n 0% relative
vapbumiditgnsda seie Napcattxanmmshlen neenf IﬁbtWeerm tb 0gl 000 m2/24 hours
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of claim 13 wherein the netal coating is a vacuum
d p05| ted alum num or alum numcontaining alloy. 15. C)i
DseEacHs iep %@Bﬁi@fl?’cwlaﬁl?wﬂse el eahng e wagen [dagasite

%ﬁu&@r%ﬁ&%ﬁ&n%n&ﬁg .05 to 10 mils (1.27 to

254 m crons) packagl ng web of claim13
\M@nﬁéckﬁgtﬂgeﬁquﬂc@n wiedgein dlse seserlayenhanatibiakneseaf between 0.05 to

il&/).,ﬁllﬂ%(tlﬁﬂg_z%ggga%l n (g/2.54 cm at 280 F. (138 C.).

exi bl e packKagi ng web (a) conprising a first
plty packmgingsidbgpialaari3ovheeeih ek seRiging wkb h4s a minimum heat seal
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158%ib Eleighgtvg non-ori ent ed seal ant filmis a
coextruded bI ovvn film wherein the non-oriented

§@a‘F°&*PR“SFr}8I MO cPSEEsiag prepmsisniad seatarh Ada cherpeprizsd by a
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base | ayer o non- ori en seal an
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coalidanggaling Riyen, And WRerein the base layer of the non-oriented sealant film has a
metal coating deposited thereon having a thickness of between 1.0 to 100 nanometers;
and

(b) further comprising a second ply disposed adjacent to the metal coating, wherein the
second ply comprises an oriented film of polyethylene terephthalate, polypropylene,
polyamide or polylactic acid, or a film of paper or regenerated cellulose; and

(c) wherein the packaging web has an oxygen gas transmission rate of between 0 to 0.5
cm®/100 in%/24 hours at 73° F. (0 to 7.75 cm’>/m%24 hours at 23° C.) and 0% relative
humidity and a water vapor transmission rate of between 0 to 0.1 g/100 in®/24 hours
at 100° F. (0 to 1.55 g/m*/24 hours at 38° C.) and 90% relative humidity.
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18.)

19.)

20.)

21.)

second ply conprises an oriented filmof polyethyl ene
t erepht hal at e, pol ypropyl ene, pol yam de or polylactic
acid, or a filmof paper or regenerated cellul ose; and
(c) wherein the packagi ng web has an oxygen gas
transm ssion rate of between 0 to 0.5 c¢nB/ 100 in2/24
hours at 73 F. (0 to 7.75 cnB/ nR/ 24 hours at 23 C.)
and 0%relative humdity and a water vapor
transm ssion rate of between O to 0.1 g/ 100 in2/24
hours at 100 F. (0 to 1.55 g/ nR/24 hours at 38 C.)

9 | .at] AU, qj . 28 ) e ckagi ng_we
PR PO F1eHT7 oty 6% i codly BRREER Boptiiee
gémuisimend alvadiourhtuntamingadlleyl num cont ai ni ng al l oy. 19.)

e ckagin .of claim17 wheyein the base | ayer
138 PRk et St gt oo A HERER: o eprgen 0.05 o
494nild @r29ns bs4 Aferdnsthe packagi ng web of claim 17
wherein the packaglng web has a m ni mum heat seal
Jihe BAgHaRingrved Bebn/ L whetpin B pagkpeing weglmsp. mipig@n Geyt seal

i fre@d Al erein the
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|SC%§$URE RRI E Hﬁg@“} VEBS HAVI NG METALLI ZED
Eﬂ@ BRHED B PR (e “invention provides

fl exi bl e packagi ng webs conprising a non-oriented
netal lized sealant fil mcharacterized by a secant
nodul us of |ess than 120,000 psi and an elongation at
break of greater than 150% wherein the non-oriented
netallized sealant film conprises (1) a thernoplastic
base | ayer of a material selected fromthe group

consi sting of ethyl ene/vinyl alcohol copolyner,

et hyl ene/ acrylic acid copol yner, ethylene/ norbonene
copol yrmer, pol yanmi de and bl ends thereof; (2) a netal
coating deposited on the base |layer and having an
optical density of 1.0 to 3.0; and (3) a heat sealing
| ayer. The packagi ng webs of the present invention
each exhi bit an oxygen gas transm ssion rate of
between 0 to 10.0 enB/' 100 in2/24 hours at 73 F. (O
to 155 cnB/nk/ 24 hours at 23 C) and 0% rel ative

hum dity and a water vapor transm ssion rate of
between 0 to 0.1 g/100 in2/24 hours at 100 F. (0 to
1.55 g/n2/24 hours at 38 C.) and 90% rel ative

hum dity. The sealant filnms are forned by a bl own
coextrusi on net hod.
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Fig. 130

ABSTRACT OF THE DISCLOSURE

BARRIER PACKAGING WEBS HAVING METALLIZED NON-ORIENTED FILM

The present invention provides flexible packaging webs comprising & non-oriented
metallized sealant film characterized by a secant modulus of less than 120,000 psi and an '
elongation at break of greater than 150%, wherein the non-oriented metallized sealant film
comprises (1) a thermoplastic base layer of a material selected from the group consisting of
cthylene/vinyl alcohol copolymer, ethylene/acrylic acid copolymer, ethylene/norbornene
copolymer, polyamide and blends thereof; (2) a metal coating deposited on the base layer and
having an optical density of 1.0 to 3.0; and (3) a heat sealing layer. The packaging webs of the
present invention each exhibit an oxygen gas transmission rate of between 0 to 10.0 cm®/100
in%/24 hours at 73° F. (0 to 155 cm’/m?/24 hours at 23° C.) and 0% relative humidity and a water
vapor transmission rate of between 0 to 0.1 /100 in%/24 hours at 100° F. (0 to 1.55 g/m?/24
hours at 38° C.) and 90% relative humidity. The sealant films are formed by a blown

coextrusion method,

Fig. 1
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