F- 6057-L . -1- H GH BARRI ER FI LM COVBI NATI ON Thi s invention
relates to a flexible, multilayer film having high oxygen and noisture
barfrier characteristics. 5 Certain polyneric filnms enployed for
t he packagi ng of foods inherently permt the transm ssion of oxygen and

noi sture fromthe outside of the filmto the inside of a package nmade up of
the film Oxygen aR+6087~L vapor both permt -1api d deterioration of food
packaged 10 in such a container. Their exclusion or control,
therefore, is greatly desired. The present invention seeks to decrease the
oxygen and water vapor transm ssi oBIGH: BARBTERFTIM IQQMBINATIONOve the life
of product packaged with such filns. 15 In accordance with the
present invention, a film.conbination cogprising a pair of polymeric film

substrates, at |east on@hdiSqdnyention KeIRk§sSH&Ena fdexible, Aultdlayer a
surface-free ener gyfidin daviings highovikydendunds molistedeh badrdeat | east one

side having a 20 ating thereon; each prinmer coating carying
a |layer of pon(V|n a@%ﬁ5ﬁ$t3§%talnlng cross-1linking neans; said pair

havi ng be®n positioned ﬂh&kauheppdwp@tunyfalmshemplbqurfornthetpa&kaglng
contacting el ati obghisole AnhedBhely eI kGl SSSrlbhikelBn2Be oxvoon

occurs. The present I nvention a SO r r0Cess

of a film conbi nat B8R BGHFNTENETEROENS ﬁtﬁlﬁﬁlpfoﬁhsoﬁihnrte thbnun51de
substrates which h@\feab%&th&ahﬁdeoﬂpabﬂ ens! a6, si 6§ybaﬁr ]Af satas to 30
have a surface free_ener st o] coating sald a
| east one side of XAPRT fg%ﬁngFﬁm& FPﬁga §8§FFAQ¥a§ﬁanaBS|§Pﬂe PBCEQSHd
primer cdfting, a ﬁaysuchoapcbatagnpuLy(Theytabxchub)on or control,
therefore, is greatly desired.
The present invention seeks to decrease the oxygen
and water vapor transmission rates of such films to
improve the life of product packaged with suchAfilms.
15 In accordance with the present invention, a film
combination comprising a pair of polymeric film
substrates, at least one side of each having been
treated so as to have a surface=freé énergy of- at-least—— -
about 35 dynes/cm; each- said-at least one side:havinga . :. -
20 primer coating thereon;- each” primer: coating carrying a ="~
layer of poly(vinylalcbhol) containing cross-linking
means; said pair having been positioned with the
poly(vinylalcohol) layers in intimate contacting
relationship before any substantial cross-linking
25 occurs.
The present invention also relates to a process
for the preparation of a film combination comprising
providing a pair of polymeric film substrates which
have been treated on at least one side thereof so as to
30 have a surface free energy of at least about 35
dynes/cm; coating said at least one side of each film
with a primer coating; and applying to each primer
' coating, a layer comprising poly(vinylalcohol)
containing cross-linking means; and positioning said
35 pair with the poly(vinylalcohol) layers in intimate



contai ning cross-1linking neans; and positioning said 35 pair with

t he pol y(vinyl al cohol) layers in intimte F- 6057-L -2-
contacting relationship so that cross-linking will conplete while the

pol y(vinyl al cohol) layers are in contact. The substrates contenpl ated
herein include any 5 polynmeric filmsypstrate oriented or unoriented

whi ch inherently BT88%% X he transmi ssion of “xygen and/or noisture and
wherein the utility of such filmwould call for a mnimzation of such

transm ssion. |In nost, cases, the sour of Y, fs ereinis
10 at nosphe‘??’btiﬁ%ﬂ& %%%g?ﬁ asc?? %ﬁl l e r%/-lelol(r?{]{ipo t;;'ieail’h,yl ene
terepht hal ate, pol gempletratwhile the Falw( Ny ladaehqlatlayers a5e 14

particularly prefe ass of filns are the polyolefins. Wthin the
pol yol efin cl ass, %%'g*dd)ap%ll'

Yymers of propyl ene and copol yners, of 1

propyl ene and anot her dffphsuhbstrates é’%"&“&%raéiﬁé)g’aﬁ’%/‘?’éhllaﬂq];)‘% &Y 1 ed
arfa i sot a?t ic p_(l)_lhylpéwéleiezf%mt@mgm?tﬁ d e tﬁi)%xbmm’iﬁntelzﬂ whsiadn I ctic
pol ypropyl ene. e preferred base, suhstrate er_c ene
having a mel ting pbikerenhbe RATBYFS e atqu,rg%?(xa%%hfrpﬁ Wé’rﬁi}@
commerci al |y avai | géi &t wbé cand| witdrein sthiesttibityof ssucicE Iy womdd
preferred substrate n.also be ' | L Lk er t

Saffirer (8 REpEREALHET o SUaR teliedio Cin mos

anounting to from e total thickness, of a .
copol yner of propytasesanth@ssource of i QXYIRR | Feferred R Raxsin 1is

but ene- 1, getc. Thgtﬂéggﬁef’%éfbfyéé‘ﬂ &ed pieeent vapor he. wiophé ywgIon ) an
amount oFfrom abo e thyiene LeciplitnaPa€l! S YELYLANE! (bl 2FPHL Of
are contemplated herein, a particularly preferred class
of films are the polyolefins. Within the polyolefin
class, homopolymers of propylene and copolymers of
15 propylene .and another alpha olefin are preferred.
Particularly preferred are isotactic polypropylenes
containing at least 80% by weight of isotactic
polypropylene. The preferred base substrate layer can
be homopolypropylene having_a_melting point range of
20 from about 321°-336°F.-—A commercially.available .. . . -

material of this description-is-ARCO:W472.:-The -~ znw @ % <

preferred substrate can also be coextruded with a thin
skin layer, amounting to from about 2 to about 12% of
the totallthickness, of a copolymer of propylene and

25 another oléfin, e.g., ethylene, butene-1, etc. The
other olefin can be present in the copolymer in an
amount of from about 1-7 wt%.

In order to effectively inhibit the amount of

oxygen and/or moisture transmitted through the film

30 layer, the two substrate layers must be 1) treated to a
surface free energy of .at least about 35 dynes/cm, 2)
have a primer coating applied thereto, and 3) a coating
of a layer of cross-linkable poly(vinylalcohol) applied
thereto. The two cross-linkable layers must then be

35 pressed into intimate contact during completion of the
cross-linking reaction. The resulting film is highly



oxygen and/ or noisture transmtted through the film 30 | ayer, the
two substrate |ayers nust be 1) treated to a surface free energy of at

| east about 35 dynes/cm 2) have a priner coating applied thereto, and 3) a
coating of a |ayer of cross-linkable poly(vinylalcohol) applied thereto.

The two cross-1linkable |l ayers nust then be 35 pressed into intinmate
contact during conﬂ?@ﬂﬁ%? f the cross-linkiﬁa’reaction. The resulting film
is highly 3 resistant to the transmission of [err] and water vapor and a

significant | am nat}j n i a_the crass-linked PVOH | ayers.
Thg preferred substfreg%lgl%%i‘g:t %eihéosg%ﬁgsg?éggflea%az 2R "F&%é’éﬁ?& @And
priner layer followvedignifiicantodaeninakibhebpply exisgisabetwelen thehis

proper treatment iR itikeat poeut Reyvapklface to a surface tension |evel
of at |east about 35 and B?eferably ?rgﬁ138 to 45 dynes/cmin accordance

with ASTM Standard 10 The prefsyged,subshratecBusEnbec p¥operiyaprepared
treatment 5 pl asna e dleive ¢heNbeamek! E&Ea?ntomoﬁeao ¢hachar ge

treatment. Flanme treat nent, ng coropa,di,schatrge treat . are preferred
with corona disckwuiﬁ?ﬁﬁ%i%ﬁ%@ }ebBPﬁg(HéPY'nggPP pr efOtfeRropsr
Commerci al |y avai | direatmentndndodvbser greatiéngnthe sqrifprentecan she fakedi ned
from Sol o Systens, ée%%‘i’oneire'v@&d o T%ﬁ?s,agg\; Qégﬁﬁac%;pg;ﬁt bggﬁ&%k’llléﬁgff\%’ !1|1| e,

Connecticut; Softal ectroni Cs, ) and
for exanpl e, Softal38EtecbSodynesZom in accepdapaenwith ASTM: Standardave an

air gap_afo about 0.f¥yg-84.W\@fe! t2dhtRENROLNAT BBY £eafiel tirdhtRbnOW) a8ma
mls. The flln]ca%fﬁ%éﬂgi Eeghggiggi4%rgggggégnkr corona discharge
treatment. Flame treatment and corona discharge
treatment are preferred with corona discharge treatment
being particularly preferred.
15 Commercially available corona discharge treatment
equipment can be obtained from Solo Systems, Inc.,
- Garland, Texas; Corotec Corporation, Collinsville,
Connecticut; Softal Electronics, Hamburg, W. Germany:
and others. Using, for. example,:Softal-Electronies: ... .« —=x:
20 equipment, a treater can.have. an air.gap.of .about.0,050.. .._
in. when treating polypropylene films of about 0.5 .
mils. The film can be treated to 42-44 dynes/cm.
After this treatment, a suitable primer material
is coated onto the treated surface.
25 Preferred primer materials are those disclosed in
U.S. Patent No. 4,564,559. These include a primer
produced by condensing a monoaldehyde with an
interpolymer of acrylamidé or methacrylamide and at
least one other unsaturated monomer. Further included
30 is a material resulting from condensing aminoaldehyde
with acrylamide or methacrylamide and-subsequently .. —..- ....
interpolymerizing the condensation product with at
least one other unsaturated monomer in the presence of
a ¢;-C, alkanol. A preferred primer coating resin of
35 this type comprises a copolymer containing up to 90% by
weight of styrene, up to 80% by weight of an alkyl



R

After this treatnment, a suitable primer material is coated onto the treated
surface. 25 Preferred primer materials are those disclosed in
U S. Patent No. 4,564,559. These include a priner produced by condensing a
nonoal dehyde with an interpol ynmer of acrylam de or nethacryl am de and at

| east one ot her ugﬁ?&gﬁat ed nonomer. Further jncluded 30 s a

material resultin Pndensi ng am noal defiyde with acryl ami de or

met hacryl am de and subsequently interpolynerizing the condensati on product
with at | east one S I ,lmigp s bt senc f alerr

al kanol . A prefer r%t' ral‘éng;'r %k’gé(taoltﬁ% re iﬁﬁblfdl‘g:'s J]F npét%?‘fﬁflf?/p%c%grﬁj‘hses
a copol ymer cont ai 7% ritP 1B5% dYoRightweifylacrylanideiclp has 398ewy wei ght

of an al kyl F- 68orddnsed with a solutidrfl‘oficf&n?%ﬁi {nl 18 | ght
of nmethacrylic acid and, 5,%t6ll 25% béev\ﬁ/)epld ht of, acry arﬁ%%%ﬁ{h%tﬁ%%

condensed with a sTRRKIPHRG HrHQ-Fel STk orfermaldehyden 0. 2
to 3I equival entshOfo:f Gsded aatidie di:fouph in the casdlaaere de ?f‘ prihe
copolymer. Another_ priner resin. of this e i 50% sol i d sol ution of a
copol yner resin coﬁ%rrhicfé %SSQHX‘\E[ 45 3@' esrﬂ;iaqlf%fa\'}s*t@rbprgt%yl
acrylate, 2.5 partcopdlymsihamsin contiadndmg BB [fargaxrts of rgtiyardrte, W ch
has be condensed wiihJQ g.&.lyg%rt of, | %tanol .o A
particularly pref\ééred51 rt; r?etrhyr%at erial ;E(Sir t%%ﬁlﬁ??ﬁ%&g{é e ft &fid
herein has been f AR ¥ RAFtSolOf ackylamdde Whichdas he conderEed Tidh
i M ne priover provisies purtd oflforadhashydey iartn-putaHdiace 15 for
t horough and secure bor#]di n%\évi ttl ttie subsfe ue Ia/ .z%npépl i ed cr,oss-1inkable
pol y(vi nyl al cohol ). It Rarticularly prererre rimer material for the
structure contemplated herein has been found to be
poly(ethyleneimine), hereinafter, PEI. The imine
primer provides an overall adhesively active surface
15 for thorough and secure bonding with the subsequently
applied cross-linkable poly(vinylalcohol). It has been
found that an effective coating solution concentration
of the PEI applied from either aqueous or organic
. solvent media, such as ethanol, is a solution
20 comprising about 0.1-0.6% by weight of the PEI. "A -

commercially available-material-of this type:-is known..:- .- -

as Polymin P, a product of BASF-Wyandotte Corporation.
Another particularly preferred primer material is
the reaction product of an epoxy resin with an

25 acidified aminoethylated vinyl polymer. The
contemplated epoxy resins are glycidyl ethers of
polyhydroxy compounds. Typical polyhydroxy compounds
which may be used include bisphenol A, ring-substituted
bisphenol A, resorcinol, hydroquinone,

30 phenol-formaldehyde, Novolac resins, aliphatic diols,
such as ethylene glycol, propylene glyceol,
1,4-butanediol, 1,6~hexane~diol, glycerol, lower alkyl
hydantoins and mixtures thereof. The preferred epoxy
resins of the present invention are those made by the

35 ~ glycidation reaction between epichlorohydrin and
bisphenol A. Epoxy resins of this type are commonly



found that an effective coating solution concentration of the PEl applied
from ei ther aqueous or organic solvent nedia, such as ethanol, is a
sol'ution 20 conprising about [err] of the PEI. A comrercially

avai l able material of this type is known as Polymn P, a product of

BASF- Wandot t e Cor%g{@,}%g. Anot her particulg%_l.y preferred primer materi al
Is the reaction pr an epoxy resin wth an 25 acidified

am noet hyl ated vinyl polyner. The contenpl ated epoxy resins are glycidyl

et hers of pol yhydroxy. égﬁgqug;. foll I onpounds Lch be
used incl ude bi sph.eno? , 1N --stu-résl:'tgtlL %%#b%@%ﬂ%%%né@% cf%’ wnidh
hydr oqui none, 30 18 definrtidy fherdeldhtof Neesincin egrams whighatic
diols, such as et hydrfeid Yo ﬁﬂ)%ﬂ%ﬁﬂ@%f z zacﬂﬁ% ol, :
1, 6- hexane-di ol , g%¥ erol, Ioméﬂ al k hydant oi ns %ﬁl nﬁitures tfﬁﬁ%&ﬂ? The
preferred epoxy r an RE ﬁ?f"@s’éﬁ/ fi?fé%rﬂ%rF%r%BQ HeAR bRidisesd) imctlss
gl yci dat i%n react i paresueitveiaiverti ion 0 aity ditie) prreit bi-ea ngigel 1FPMBY €§Si NS
of this type.are qﬁggnnly F-6057-L -Eﬁ classified by
t heir epoxy equivalent wei ght (EEW which is defined by the weight of resin
poxy €q g
in grans whi ch cont ai nAldihwugharbheysipedifiic cftmpabyre rofifthe Resdns rédin an
EEW rangi ng from 17 ?r?ﬂ%é b Soh | itnt'@? re t invention,
but the preferred .r%r%dg’ is 18 tloecfjlo. Allﬁyoug S%I?Pelo eedéﬁf'} cst%sr% REFIFE of
the epoxy resin i si¥antdan, dapartante qgansideratpiayedn the eedentdun of
inventi amg inport aie Gy afeifir evdlvdardie i gHysital statd.Ne ®ROXY
resin revol ve around its p@y3|cal i}ate. .ﬁpr ]
example, It must be liquid and capable of being readily
dispersed or dissolved with the second component or
curing agent as described hereinbelow. If the epoxy

resin is of low viscosity, it may be stirred directly

15 into the second component, i.e., curing agent, however,
it is preferred to employ the epoxy resin in an aqueous
emulsion."

The second component in the epoxy primer
composition of the present invention.is an.amjno___.____
20 modified acrylic polymergwhiggnis;water;sp;gglea~7Thi§ f”,__
polymer is a curing agent for the epoxy compound:-:-The - .-
preferred material is described in U.S. Patent No.
3,719,629, the disclosure of which is incorporated
herein by reference. This material may be generically
25 described as an acidified aminocethylated interpolymer
having pendent aminoalkylate groups. This material is
produced by polymerizing acrylate, methacrylate,
styrene or other suitabie monomers with sufficient
methacrylic or acrylic acid to give a -COOH content of
30 about 7.5 to about 12.5%. Solvent polymerization
techniques are preferred. The polymer is then reacted
with ethyleneimine monomer and acidified with
hydrochloric acid to render the polymer water-soluble.
In one embodiment of the present invention, a
35 liquid epoxy resin is emulsified in a solution of the
curing agent by rapid stirring, the resultant




exanple, .it nust be liquid and capable of being readily dispersed or

di ssol véd with the second conponent or curing agent as descri bed

herei nbel ow. If the epoxy resin is of |low viscosity, it may be stirred
directly 15 into the second conponent, i.e., curing agent, however,
It is preferred to ggﬁégy t he epoxy resin in_gg aqueous emul sion. The
‘'second conponent i epoxy prinmer conpositfon of the present invention
is an am no 20 nodi fied acrylic polynmer which is water soluble. This

polynmer is a curin s L0 : qyggT T, f terial is
described in U S g%?@ﬁ?ékéﬁ,ﬁégﬁbfggég ?ﬁgpdlsc %s€§é€%§ é%é%#%@?
i ncor por at ed her ei foRgeRtEratiencfonFaating  j asuahly bEromnabout 2 yt@5
descri IbEdI as an acaﬂbﬁi%ﬁgloan&?p@aalyl m%hirgiﬁné@lbmr?wi%é’ﬁ?% the
am noal kyl ate groups. .This erjal,is pro ol yneri zing acryl ate,
netﬂacrylgte, styrggﬁzggn23§§§;sﬁ t?ﬁl%éh%ﬁ%ﬁEYSP%ffiﬁééﬂf?%i%ﬁﬁ a e
nmet hacryl$c or acrsto oeqeivaldéifrbabmeatodfepdky and amiieel :
to about 12.5% S 1,.. @ﬁé po%é/ é%atier}‘égcg@&g%gu é]et ref arreda. The
polymer is then re§c¥e _hﬁt g%iy enel m ne nononer @:d é&?d? fed with
hydrochl ori c aci d stoekiemetrie ratiowraydrervavied| ever a ondentanaent of
the present invent epgm foclet 1 epoxy!€bidboPOXY &R dodll Shiddgh i 2

' ' , the resul ttant - 7-L

solution of the curlqggqggnt by rTapid stirrin
-6- dispersion i s BPPRY cHFIRRH TRt EraRINe EFMR{ 1 ANY PE e AbYe f or

coating,l@sual |y fdesceiived Primerdardn H¥oanplsired Wierewa xdthd e alBue
resin with the curbngofgggt3 étg}gzgenerally preferred to use a

The poly(vinylalcohol) employed herein can be any
commercially available material, e.g., ELVANOL 71-30,
an E. I. duPont product. The poly(vinylalcohol)

15 coating solution is prepared by dissolving the polymer
in hot water, cooling and mixing both with a suitable
cross-linking agent and an acid catalyst. The
cross-linking agent can be a melamine- or

~ urea-formaldehyde resin. Commercjally ayvailable...........

20 cross-linkers.also wou].‘.é—:ér_‘qhidﬁ-.?%.:s.“ B L 2_._...; :-—_::-;:::
methylated melamine formaidehyde; CYMEL 373: a I
methylated melamine formaldehyde; CYMEL 401, a
trimethylol melamine urea formaldehyde; glyoxal, borax,
etc. An acid catalyst, e.g., ammonium sulfate,

25 ammonium chloride, sulfuric acid, nitric acid and
ammonium nitrate, etc., will effectively catalyze these
systems.

Cross-linking is carried out not only to make the

poly(vinylalcohol) less 0, transmissive and less

30 moisture sensitive but, as has been discovered, to
effect an unexpectedly strong bond between the two.
contacting PVOH layers. It is essential that
significant cross-linking not occur before the two
poly(vinylalcohol) are brought into contact. This is

35 effected by making up the aqueous solution so that the
initial concentration is too low for this to occur but,



5 . ~stochionetric equival ent bal ance of epoxy and am ne groups.
Howevers it has been found that the stochionetric ratio nmay be varied over
a wi de range, fromabout 1 epoxy.to about 3 am ne groups through 3 epoxy
groups to 1 am ne group. Any of the above 10 descri bed prinmers can
be enployed in the range of about 0.001 to [err]. The pol y(vinyl al cohol)
enpl oyed herein c¥r®@®®¥trly comercially avait®ble material, e.g., ELVANOL
71-30, an E. |I. duPont product. The poly(vinylalcohol) 15 coating

solution is prepared i ssolving t ol in hot water, cooling. and
o Bot b i th A ARG Qe the RPNERA R AR AT, R aRseR AR Ehe The
cross- | i nki ng agentatmrothecrossetladnkimg drs tredayhitemed Jde s parovides
Commerci al ly avail ud

613, a net hyl at ed nﬁécﬁﬁ‘azn‘ge ftolrmrrealtcfg bqfi&d %EI%%M%I} (il ?errigq%

f or mal dehyde; CYVElon®hy a:smgraemnateim aﬁqmdjr]@yémdrﬁtmqmn:es;]lqual :
borax, etg. An aC'E& dﬁ%ﬁﬁ ’qveelga '1=.l Werddh il toZ%nn é:hé‘ um

chlorlde sul furic aC| r|c aC| annon|un1n|tra e, € wi |
effectively catal yS¥-%ares togq H&é’qq B¥ /A9 IO out not only

to make the pol y(vinyl eswmh De |c%ﬁfcédrﬁfﬁ’dtﬂdrﬁlﬁﬁﬁlaéfkrﬁrﬂbdr@%o3%e frc?lm
noi sture sensitive, hut,. as has iscover t,.an u ectedly
strong bond bet vvee’nb'f%euf'\/\(? r}1 fm q:éjy F% eﬁ: féﬂt"i% R hat

si gni ficant cross-being mplotemn@ius tmn‘qsse-ltmﬂuma) chﬂryt( \plug aiamiiqd@t.ar e
brought jgito cont -thTé"tlaJIfds?Ebontent i flﬁ de-_ﬂEa'f‘g Q:rI e iliRPUS

solution so that the 1n| concentrati on to | s to occur
but , too viscous; if lower, good water res:.stance is not

obtained. From about 5% to 30%, typically 15%
cross-linking agent is used with from 0% to 7.5%,
typically 2% of the acid catalyst. A preferred
15 formulation comprises the following solids content:
85.5 wt poly(vinylalcohol); 12.8 wt% methylated
melamine formaldehyde; and 1.7 wt% ammonium chloride
(NH,C1) .
The aqueous poly(v;nylalcohoL),§plution was
20 prepared by dissolving sufficient ELVANOL.71=-30_in hot
water to form an 8 wt% solution which was then cooled.
To this solution was added a 20 wt% aqueous melamine
formaldehyde solution and a 5 wt% aqueous ammonium
chloride solution to provide the preferred formulation
25 recited above. The cross-linked poly(vinylalcohol) can
- be present in from about 0.2 to 3 g/mz.

A film that can provide high o, .
barrier regardless of the skin type and allow for any
desired coating to be applied to the outside of the

30 film would be unique and desirable. This type of film
is illustrated by the following example.

and moisture



F-6057-L -7- as drying occurs, the concentration increases
and the rate of cross-linking is hei ght ened. ThIS provi des adequate tine to
bring the surfaces together. This is done by using separately formed

| ayered structures or 5 by folding over a single structure to bring
the PVOH surfaces together followed by edge trinmm ng. Suitable
concentrations haFe608®rLfound to be from I"80d 10, preferably from4 to 8
wt % of the solution being polymer plus cross-1inking agent plus catalyst.

10 If the solids content is highe&pggﬂg¥£olution becones too
viscous; if |ower, good water resistance obt ai ned. From about 5% to
30% typically 15% cross- Iinking agent is used mﬁth from0%to 7.5%

typically 2% of the acid cat P
conprises the follomnn %i#ﬂé%ﬂffié?Eﬁék opo (€P¥$§%€%iﬁﬁf?ﬁ
Wt % et hyl at ed nel(nntnepfhnedilmmm sidel and W%Mm eprbed dEV?Err]

The aqueous poly(ypRypercolphd &b Upifis érddthen PEIREDREECoRYthe
di ssol vi ng sufflc

71-30 1 n hot Wgter to gh ég qutlon
whi ch wa8 t hen coGBUQrsﬁoS%ﬂ¢sa%%l%??BﬁdW%% s 2% %€u88ﬁ ﬂglan1ne
formal dehyde sol ugoRRagneadz 5svxpﬂ&aqﬂezmgcnnmm 200 phit oof dRasez U6L3n t 0
provide the preferred fornulatio e h
cross-linked poIy@FPA?P&PEoﬁBF?aggﬁYeré p?%sgﬁ#afgg??§%1f lﬂ-ggrgugh
[err]. A film thatooantemperaeureghipeat]Sanfipmoasdu?e patsi éntivghed| ess

of the skin type and.allo n e e o aglﬁd to the
outsi de of the 30 ontack &B Qéeﬁ d éh& gvéﬂaébgﬂe& sREFAL s

be uni que an es|rap)l e. i &xge of
filmisiol | ustrat ebteinede f@hﬁoﬁPhb ¥agnphen stored in the Jung e
(100% RH & 100°F) for 72 hours. (An alternative to
this is storage of the film at ambient conditions,
e.g., 35-90°F. for up to 2 weeks.) This produced a
film that was bonded together without the use of an
15 adhesive. The resulting film has a buried, high
barrier coating with an acrylic coating on both exposed
sides. Any exterior conversion coating may be easily
apﬁlied prior to applying the PVOH on the opposite
surface, and any f11m de51red'may be used as - Sk B
20 substrate.

A similar lamination technique can be used
directly at the back of a commercial coater. By
folding a PVOH coated web onto itself, followed by edge
trimming, the film can be laminated to itself before

25 the final wind up on the coater. This would again
allow any type of film to be used. The double film
structure can also have a second coating on both sides
of the dual film structure by simply using another top
coat station.



- 8- -EXAMPLE Two honopol yner filnms were each pol yethyl enei m ne (PElI) prined
on-one:side and then acrylic coated over the PEI. The t '
PEl prined on the 5 reverse side and coated V\nthm""ﬂmr]mwmr
coating contained 2.5 phr of NH4CO and 20 phr of Parez 613 (Cnetantne’® *
formal dhyde). By Fu60bhelthe fil mthrough a9woomtenperature nip at 50 fpm
and 90 psi, intimate contact between the two PVOH coated surfaces was 10
obtained. The roll was then stored in the Jungle Room (100% RH & [err])
for 72 hours. (An SEAMMShtive to this is storage of the filmat anbient
conditions, e.g., 35-90F. for up to 2 weeks.) This produced a filmthat was
bonded together w jhout_t use qf, an 15 . adhesive. The resulting
filmhas a buried,{higHAbggiqeﬁoéhﬁﬂégﬁquq?FEFF%k??lTc coating on both
exposed sides. Any exteit) ortwmrpeiymiericotientedyobeunosiénytedpl i ed prior
to applying the PVOH on the SaRaSides SHTHEE wiRith ARy b REESLLRE gBY D

a c

e
used as a 20 substrate, A simlar m nat1on.techni que can be used
directly at the back of a colEferentcnk ckeasy one side 0P\&fRkoat ed web

onto itsebf, followed by edgsubdtrgbdIteiTiehdving CBdeRctraatadies 49 tosel f
before 25 the final wnd up on {he Cﬁ$ter. Thi s goqéqy%galn al | ow

any type of filmto be used.Da¥R HAWNERGS | THLR (TREEFE LR $t\v22a
second coating on both sidesayriedfemdual filmstructure by sinply using

anot her top coat statiogi) a primer coating on a treated side of each
substrate film;

iii) a layer of poly(vinylalcohol) containing
cross-linking means on a primer coating of
each substrate film, the substrate films
having been relatively positioned with layers
of poly(vinylalcohol) in intimate contact

15 before any substantial cross~linking has

10

occurred.

2. A combination according to claim 1 wherein the
substrate film is biaxially oriented prior to the:
incorporation of layer (iii).

3. A combination according to claim 1 or 2 wherein at
least one substrate film comprises a
homopolypropylene film or homopolypropylene films,
having a thin coextruded propylene- ethylene |
5 copolymer layer on at least one side thereof.

4. A combination according to any preceding claim
wherein the primer coating ii) comprises
poly(ethyleneimine).

5. A combination according to any preceding claim
wherein the cross-linking means comprises an acid
catalyzed cross-linking agent. '



CLAIMS:*1. A filmconbination conprising : i) two pol ymeri¢ oriented or

uneri ented substrate filns, which nay be the sanme or diff ast

one side of each 5 substrate fil m havi nglm”ﬂ@m IH"I

as to have a surface free energy of at |east 35 dynes/cm * 1y ac by

coating on a treatBd6@5TeLof each substrate-X0+m 10 i) a

| ayer of poly(vinylal cohol) containing cross-Ilinking nmeans on a pri nmer

coating of each substrate film the substrate filns having been relatively

positioned with | a§ers BipPeLess i ¥/T PRPAFING A | koW rexygery and t1ovb

bef ore any substanti al e Nk . : ' Qe
£6 PScutd NekdKbhitss DFE U { Bf cc?mbma%lfdimordligsrﬁfe%npg.l or

according to claim1l wherein the substrate filmis biaxia

to the incorporation of (hyderqyiding fwo W%ﬂﬁ)‘i”rﬁt?’fﬁ?’&ﬁ%ﬂi ng to claim
1 or 2 wherein at |east one undasidrited faulys taets | SEims, RO Inady Gy tane

filmor hgnnpolypropyl
et hyl ene
conbi nati on accordi ng

copol yithe |3 A1EEdit 0 L0 T (R G epen 4

to anysybstxatiefidmibaving deen trqatiedkrsceat itw ii)

conpri ses pol y(ethyl enei m ngayd-a st £ Fadd Cgh@ﬁ#‘ffﬂ G 4% ycaat{oéﬁlzed

precedi ng cl ai m wher ei
cross-1inking agent.

10

20

n the cross-1inking means conptises an acl

35 dynes/cn;

(b) coating a treated side of each substrate film
with a primer coating;

(c)  applying to a primer coating of each
substrate film a layer comprising
poly(vinylalcohol) containing cross-linking
means; and

(d) positioning said film pair with the

- poly(vinylalcohol) layers in intimate
contacting relationship so that ctoss-linking
will complete while said layers are in
contact. ' '

A process according to claim 6 wherein at least
one substrate comprises a homopolypropylene film
or a homopolypropylene film having a thin
coextruded propylene-ethylene copolymer layer on
at least one side thereof.
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10-6.~ A process for preparing a | ow oxygen and | ow noisture transm'ssive
fi F'm cerbi nation conprising: (a) providing two polyneric oriented or

unori ented substrate filnms, which may be the 5 - same or
different, at |east one side of each substrate film having been treated so
as to have a surface free energy of at |east about 35 dynes/cm (b) coating
a treated side offte¥V-dubstrate film 10 with a prinmer
coating; (c) applying to a priner coating of each substrate filma | ayer

conprising poly(vinylal cohol) containi ; -1 W and 20
(d) positioning said filmpair \H]anp tW(i#ngl qlf!iyers in
intimate contacting relationship so that cross-linking will conplete while

said layers are in contact. 7. A proc ding to claim®6 wherein at
| east one substrate conprises a honopol #{%e filmor a

honmopol ypropyl ene filmhaving a thin coextruded propyl ene-ethyl ene

copolymer layer on 5 A f£i1m combitlat s hdda P4 dE P ymeric
substrate films. At least one surface of each has a
surface free energy of at least 35 dynes/cm and a
primer coating on each. Each primer coating has a layer

5 of poly(vinylalcohol) containing a cross-linking means.

Each film of the pair is positioned with the
poly(vinylalcohol) layers in intimate contacting
relationship before any substantial cross-linking

occurs.
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