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Field of WRSBBntion The invention relates to a primer fRCT/pbesmbiss fil ns
whi ch conprises a blend of poly(vinyl alcohol) and an adhesi on pronoter,
specifically poly(ethylene imne) and/ or a hardened epoxy resin. The

I nvention provides plastic films with excell ent oxygen- 5 barrier
properties. Background of the Invention Oiented plastic film specifically
pol y(vi nyl al cohol), has been‘mtdel used for oackaglng product s,
particularly foods. Poly(vintREYEdRsIOE SRR LIS

synthetic polymer nade by al cohol ysis of pol yvinyl acetate Anong ot her
things, it is known for utility as a | am nating adhesive. Wen used in

packagi ng / al cohol) has been described as providing a film
which is |ﬁ6|}%ftg@k"(¥t%s fats and waxes and to be an excellent oxygen

barrier. For thife 8238 IBg r?ﬁféﬁ%'a&% md} £ Qttu rgfigﬂglﬁ%%%}am 'Etg‘r“'tf of

coatings on ther m)pfast s ng unnmodifi e

film howeyely(vihobaltbBolyand an@caBlish tanla@e&r ELESIRRE, ang/or
adhesi on pr oggrlty %eedeg for pg'ckagl #g Atteén% 1%%%%) e{tlrﬁ"ﬁ'éd'e’?wf “eﬁ/I%aSt

to provi dea hatdened epoty ravin Wihe hl\hmtealprgh dexyRefie fidhk mﬁf‘dxd&'eﬁt S€oen-

barrier. Furthernore, sonme polyneric filmcan have a netal |ayer flrtﬁty

bonded theb@’!‘l@TPMPﬂmS Pat ent No. 5, 330,831 to Knoerzer et al., a 20

mul tilayer filmwas disclosed. The nultilayer filmof Knoerzer et al.

I ncl udes a pol yneric substrate having a prinmer coating on at |east one

surface ofn Lgéer of cross-1linked poly(vinyl alcohol) on

t he coati - Btend of a pol y(vinyl alcohol) homopol yner or
1caﬁlrr1¥,|

copol Yo 'and gy e SRR iR R DG A e e

Thi's reference al So diecl 6568
packaging products, particularly foods. .Poly(vinyl alcohol) is a weter-soluble

10 synthetic polymer made by alcobolysis of polyvinyi acetate. Among other things, it is
known for utility as a lami_nating adhesive. When used in packaging films, poly(vinyl
alcehol) has been described as providing a film which is impervious to oils, fats and
waxes and tc be an excellent oxygen barrier. For this reason, poly(vinyl alcohol) s
often used as bamer coatings on thermoplastic films. No smgle unmodified polymeric

15 film, however, has the gas and moisture barrier characteristics and adhesion propexty
needed for packaging.

Attempts have been made in the past to provide polymeric films which have
high oxygen, oil, and moisture barrier. Furthermore, some polymeric film can have a
metal layer. firmly bonded thereto. In U.S. Patent No. 5,330,831 to Knoerzer et al,, a

20 multilayer film was disclosed. The multilayer film of Knoerzer et al. includes a
polymeric substrate having a primer coating on at least one surface of the substrate, a
layer of cross-linked poly(vinyl alcohol) on the coating, and a layer of 2 blend of a
poly(vinyl alcohol) homopolymer or copolymer and an ethylene acrylic acid

copolymer on the cross-linked layer. This reference also discloses that an optional
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2 netal PR3 pe deposited on the blend |ayer. In addPET/ESE8/02HS. Pat ent
No. 4,214,039 to Stteiner et al. is directed to thernoplastic filnms which
include a filmsubstrate having a priner, coating |ayer ‘applied to it, and a
vi nyl i dene chl oride polyner as a top coat applied on the prinmer coating

| ayer. These filnms, however, require two separate |ayers of primer and

pol ymer in order to obtgin both chepjcal barrier and adhesion pro erties.
Many coat é?r%tﬂ‘g‘ﬁw tAvee 3%%@@@@% Sl lapen yrAgasen: iny RategiNost.dé488%a
filmat a tiche, Accerdinaly. . there is a need in the .art packaging .
mat eri al s té gg%f%vﬁ“cfé’ jg %&gﬁ%a@iﬁam'ﬁyﬁﬁnﬁﬁ@fu ‘ﬁ’a’s’héa%léfl? By %Fiﬂggr"rlﬁi%r
~and adhesi,ant 0. PAAsk Gvid JB:ead0+ and a vinviidenk bhlSicel ore, .an_ohject
of the pr ggdg%”fgl”‘i %/“é‘ﬁﬁlo%&t (;J%EF 8\% e Br il%}depg&ré?j%%ﬂ%%%%‘e%‘t %ﬁ{%{]b Ygen
barrier fabyRaekadhgrifRe@bhehSiavey. TRER MY LBAL LR v@.dﬂ%gfb N&SL0Re layers
properti es‘bf nto a si ggl e | ayer‘f1 fhis frees a coating %@gﬁfi on t g?'ﬂ(e:é'ﬁvge
used to apftyiradditd polyesrih erdarnd/obtaintlogs cimoles) bdrfisr sl Admsicieal ability. .
15 Summary of the Invention The present invention relates to a primer
for plastpeopasting Wadytdostars enipf havegwor stateonsi for ppplivary cogtimgtie vizalskde die
primer ing_l udes a blend of poly(vinyl alcohol) and an adhesion pronoter,
speci fi calquh?}cﬂ?@@t hyl ene i m ne) and/or a hardened epoxy resin._ The
i nvention is useful .to,inprove the,oxygen: bﬂ%ﬁrcb er. properties of a plastic

film 20 Accordinghe f’a’?d%ﬁéﬁe"’éﬁ’p‘%%g <BER BHCHASUIR POV bt 15
to about ?zacr%%%i 1Byer g%%%%%-?ﬁ%r%é(o%% | b%‘fe?%ﬁ%%%s@%ﬁg&ﬁ?@c GaRs T urt her

i nclude a yoxal 1n an arrpu_h' abéut 8 Shundr ed
pofoy (vinyl al cahgl inerbford Qe 36j8 of the pRiskiBLvention to provide a primer laver with

excelient oxygen barrier icr packaging materials. By combining barrier and adhesion

properties intc a single layer, this frees a coating station that can be used to apply

addition barzier and/or other properties such as sealability.

Summayrv of the Invention

The present invention rejates to a primer for plastic films and the use of the
primer in packaging materials. The primer' includes a blend of poly(vinyl ;ﬂcohol) and
an adhesion promoter, specifically poly(ethylene imine) and/or a hardened epoxy resin.
The invention is useful to improve the oxygen-barrier properties of a plastic film.

20 : The hardened epoxy resin is in an amount of about 15 to about 35 parts per
hundred poly(vinyl alcohol). The primer can further include an glyoxal in an amount
of about 10 to about 20 parts per hundred poly(vinyl alcohol). In addition, the primer
can further include choline chloride. The adhesion promoter is preferably
polyethifleneiminc.

25 - The packaging material of the present invention includes (a) a packaging

substrate that has a first surface layer and a second surface layer; (b) a precoating layer



can furt ' de choline chloride. The adhesion pronoter is preferably
pol yet hylhgl:?e%s;r%\%r?g. 25 The packagi ng materi al O?C?IH§£WGHI

i nvention includes (a) a packaging substrate that has a first surface | ayer
and a second surface layer; (b) a precoating |ayer WO 98/ 34982

PCT/ US98/ 02498 3 having a priner coated on at |east one surface |ayer of
the substrate, wherein the prinmer is a blend of poly(vinyl alcohol), an

adhesion p Qnmter.. [Qr. .an epoxy _.grg_i n; .an c) tionally a top coat
| ayer and/ é? J‘<’;11§'gr’r’e‘frgzrlx 'kg{ %‘1"‘%@8}‘ aﬁi%‘éé'r‘t‘%é”fﬁ@ﬁ@%#‘tﬁ&B?%%iwf%ﬁ/%ﬁ
Advant ageoyshi. ; & SESHL L 2106, BT esenkpdavent ion, packaging fil ms
o 9eHRk: 05 AR LRl 4000 SR UinAYERLLER Rackodl il Lo,

layer of tped pesRInallPeRpicoBt ?‘Sﬁéﬁlﬁé: %&&Aﬁi@f}éﬁ%ﬁéﬁﬁ&@%@-&%

properties. Thé prinmer |layers o e present 1 nventi can Aave a goat i ng
| ayer and/ precaali®g &dterC | ayer deposited thereon, and thus offer greater
barrier properties and seal ant 10 strength. For exanple, an
unefpect ed syneAgyahtigeeesly! dscthpresnit ofithd pregent bateatiph Qyicesinadilids ieRahg a
barrier enhancement. For a better understanding of the present invention,
t oget her WHRIUSTEBRETIANET aTeiheduas; b6 eniqusftderd ofthesrimadelayer oftaefprbiemti ng
description and Li gur.es, and, its scope will be pointed out in the appended
claims. 15UDESEPT B PHACHPXEHENBPRYFSHRATTIET properties.
The primer layers of the present invention can have a coating layer and/or 2
metzllic leyer Geposited thereon, and thus offer greater barrier properties and sealant
10 strength. For example, an unexpected synergy between the primer and top coats
provides additional barrier enhancement.
For a better understanding of the present invention, together with other and
further objects, reference is made to the following description and figures, and its

scope will be pointed out in the appended claims.

Description of the Drawings
Figure 1 is a plot showing the concentration of primer ingredients vs. oxygen

bazrier properties of the uncoated film;
- Figure 2 is a plot showing the concentration of primer ingredients vs. oxygen
20 barrier properties for the coated films; _
Figure 3 is a plot showing the concentration of primer ingredients vs. oxygen
barrier properties for the metallized film.
Figure 4 is a plot showing the concentration of primer ingredients vs. crimp-seal
-strength for coated films for seals formed at 127°C.; and
25. Figure 5 is another plot showing the concentration of primer ingredients vs.

ctimp-seal strength for coated films for seals formed at about 104°C.



Figure 1 |s glot showi ng the concentration of primer ingredients vs.
oxygen b¥f %Broperties of the uncoated film Figure 2 FGI/ESI8I023498showi ng
t he concentratlon of primer ingredients vs. oxygen 20 barrier
properties for the coated filns; Figure,3 is a plot showi ng the
concentration of primer ingredients vs. ‘oxygen barrier properties for the
netallized film Figure 4 is a plot showi ng the concentration of priner
|ngred|ents vs crlqp al strength for coated films for seals forned at
127[ err] CEE esgrgtion of the Invention Figure 5 is another plot show ng the

concentrat |_on pri mer redients.vs. .crinp-sgal strength for coat ed
films for seal gjhled?‘rre&ma’tc"‘%’o%&ﬁ‘foiﬂ%ﬁ 1?55’*‘““\1\19‘*98}%’21@8@3 oZtne primer 1

PCT) USOS 02400 BRRRSLP DRI < LUSDL4 1 ThR 1S oy eotBeitos @

- materials gm%h :&;é‘er@ﬁ% ?f,.,,ﬁgl y(vi nyl al cohol) and adhesi on

pr onot er gn har dened epoxy fesin The prinmer of the

i nsention can tmxetp&ﬁﬂaa@f'taewm-bnloan% io@ﬂ 2§ QLIRS 2 PR b ol & a{r*a?@ilon
of a substate such as oriented pol ypropyl ene of other’plastic fiim The
prinmed anduetsifizetdomof pisibsirhtasucines adid¢rited dolyipkopyhiase enthecsdsgx figan Marri er
properties. Synergistic oxygen barrier erties have been found in that
the barri erxnmngs?waé@a@rem@dtd@d nete dvc@gdﬁmw dphignckdomaygen texsigen barri er

contribution of, th§ . i ndi vi dual |ayers
properties. Synergistic cxygen barrier properties have been: found in that the barrier

properties are better than expected based on the oxygen barrier contribution of the

-y
(]

individual layers.

The poly(vinyl alcohol) in te biend of the present invention refers to any
commercialiy available poly(vinyl alcohoi), e.g., EVANOL 71-30, an E.I. Dv:Pont
product.

Examples of the adhesion promoter include, but are not Iimited to,harderad
15 epoxy as described by U.S. Patent No. 4,214,039 to Steiner which is incorporated

herein by refernce and polyethyleneimine, in which polyethyleneimine is preferred.

The amount of the epoxy resin can range from between about 15 and about 35

parts per hundred parts poly(vinyl alcohol). Higher epoxy levels are found to degrade
20 barrier properties, 25 parts per hundred parts poly(vinyl alcohol) result in good oxygen
barrier ﬁrop erties.

The primer coating can further contain a cross-linking agent in an amount
ranging from about 10 and 20 parts per hundred parts poly(vinyl alcohol). A higher
level is useful to promote cross-linking of the PVOH primer. Suitable examples of the

25 cross-linking agent in the present invention include, but are not limited to, glyoxal,

melamine formaldehyde, glutaraldehyde, with glyoxal being preferred.



The pol y&;,/i ngl al cohol) in the blend of the present invent] g}‘ to any
0¥ LSRR

conmmer ci 278 | abl e pol y(vi nyl al cohol), e.g., EVANOL l.
DuPont product. Exanpl es of the adhesion pronoter include, but are not
limted to hardened 15 epoxy as degcribed by U S. Patent No.
4,214,039 to Steiner which is incorporated herein by refernce and

pol yet hyl enei mi ne, in which polyethyleneimne is preferred. The anount of
the epoxy resin .can range frombetween about 13 and about 35 par er
hundred parts p@l@(’%ﬁ%}&’%ﬁ“@gg%ﬁ)e?‘ FOPRAUDES SRS FetEl 4 SPENES f"’b’y degr ade
20 barrier, or rdieS,.:20 pakt s per hundsed part s pal.y(yi al cohol)

resul t roper € prenercoatl urt her

contain a crosshi R ¢ dfih @B WRih i 3RAAG - 11k ABsB ALy dR AN aAR
parts per hundré ”Sgrh{t?gg g%?‘%'vdilﬁ? 55&“?3%}{)1.' ﬁgéﬁ?%ﬁer Qﬁ@vgﬁ%}sé%gea? I131:I“216tg‘bo
promote cragssdiiddhevd. of istdrefeRéaoRbblEthe prithéod] -8 oexeYHoERis OfvhidiewRB our
cross-linking agent in the present invention include, but are not limted

t 0, 59! yoxahpplisation methhdpratidebhn geimed edad mel ghethof dbouid 4 g/ G losplerd Eohgs
preferred. WO 98/ 34982 L . ..

PCT/ US98/ 04zlesik Loweslerelstidwpt adhegiorHatothergaabigs pvamifiges balencagswithryl i c
coatings and | ow tenperature sealabl e coatipgs will adhere_well to the
primer of PRI DRGRFIHFOHNLIGHE S@%Q? ?ﬁ’&lﬁ/@fﬂg?‘f{{’%?ﬁei-‘f Heraf opsrabeityt hcause the
invention is nmost easily controlled by the solids level. It is preferred to
apply the B?I?h?éi’ﬁﬁ?mﬁ%gﬂ VB9%'%l i ds, which with our 5 application

met hod  provi des 73 RLIRE vl Bhs WP aRin & o ARU Y Sadp @il POP RO HARS L AGRE S

10 typical to those used in the film coating incustry. Exampies in this disclosure range

betwzen about 0.6% to about 1.3% solids whick provides about 0.6 to about 1.3 g/msi,
coating weight, depending upon the cbéting applied. However, this range shouid not
be construe as limiting.
Choline chloride can also be added to the primer formulation in amounts of
15 about 0.25 parts per hundred poly(vinyl aloohol)..
Evaluation of static levels indicates that with the primer of this invention,
acry.lic-based coatings exhibit an acceptably low tendency to develop a static charge.
The packaging material of the present invention includes (a) a packaging
substrate that has a first surface layer and a second surface layer; (b) a precoating layer
20 having a primer coated on at least one surface layers of the substrate, wherein the
primer is a blend of poly(vinyl alcohol), an adhesion promoter and/or an epoxy resin;
and (c) optionally a top coat layer and/or a metallic layer deposited thereon the
precoating layer. The blend in the primer can further include a cross-linking agent
and/or choline chloride.
25 The packaging substrate of the present invention includes any polymeric film

substrate which inherently permits the transmission of oxygen and water vapor, and



(g/nsi). Lower levels favor adhesion to other coatings but nust be bal anced
W t h bar WMQ98/3498perti es. H gher solids |evels can adver se?GI/U$R582498
operability because the priner becomes too viscous. The coating wei ghts of
coatings applied to the primer of this iénvention are 10 typical to
those used in the filmcoating industry.” Exanples in this disclosure range
bet ween about 0.6%to about 1.3% solids which provides about 0.6 to about
1.3 g/msi, coating weight, depending upon the coating applied. However,
this rangevBesin henblithof Sams tHdORRA¢KABH RS PRGTOCIFOr P#l "@& for B aRingBizadicso be
added to the “f’li ner fornulatiqgn in aggqt;nt_‘.@_gf AS L a:bfu,t 0..25, _‘E)arts per
hundr ed potEiFRiESTEEfTo| Sulahia FHanpbs RS Pal R caraieBals ar BAF oulia
with the priner.of,this inventdion, acrwlic-based coatings exhihit an
Accept abl Y h et o Haverae: AR R By B A e B v
of the pr 1AV L ARGk udes, (a 3k aging. syhsiLal e "-Q-M-- 3s, a
first sur g%’gérﬁg{}é?%a%%{g%ﬁg&gé gg':gﬁ’g{lgjr' %132%& %ﬁéf ?&%ﬁ?qgﬁ%ér%{c%%ﬁ' ?}‘S&)’ ayer 20

having a pséiBror@ies doRbudlieh€ astoBRReBUESRTALEAY RS bR BRerssD kAl €.
wher ei n t He iOrTér is‘é}%{liobl ?nd of f)}oﬁy(vi nylﬁgﬁoﬁl ), an adhesilon 1pr onot er

and/ or an gRGsdblye shesubstrdie(ic pnapicntstapdlypmpytymecoat | ayer and/or a
nmetallic | ayer deposited thereon the precoating |ayer. The blend in the
prinmer can furtByemplesioddls paciegieg subskaiepithe prosanidnyentivotamalse induiele.
any pol yTEPTRETYOF T Sa SRR L o BHRRERERISPTEs AFRSDEHES Re AT SRR OneTr
g)é}'/-? 629 g?g \l/%g%i%r’ Wi R Hot %nn%ted tcvgagglqg’%%ggrs and ciay coated papers.

10 The packaging subsirate of the present invention can be of any desired
thickness. Generally, to ensure good machinebility on high speed packaging
equipment, the thickness of the subs‘tré.te is from sbout 10 to about 50 microns,
preferably, from about 10 to zbout 35 microns, and more preferably from about 12 to
about 25 microns.

15 At least one surface of the packaging substrate of the present invention is coated
with a preceating layer by any coating method known in the art, e.g., gravure coating.
The polymeric substrate can be pretreated to enhance the adhesion of the precoating
layer to the polymeric substrate by any pretreatment known in the art. Pretreatments
well known in the art include, but are not limited to, flame treatment, plasma treatment,

20 chemical treatment and corona. discharge treatment that are well known in the art.
Flame treatment and corona discharge treatment are preferred with corona discharge

" treatment being particularly more preferred.
As previously described, the primer coating of the present invention is a biend
of polyf(vinyl'alcohol), an adhesion promoter and/or an epoxy resin. .The blend in the

25 primer coating can further include a cross-linking agent and/or choline chloride.



6 wherein the utility of such filmfor packaging purposes_wuld call for a
mi ni m zatiPo8¥82such transni ssion. Suitabl e exanpl es of tRe/PEIHMAN; ¢
materials include, but are not limted to, nylon, polyethylene, _
terapht hapl ate, polycarbonate, and polyel efins. Preferably, the substrate
Is a polyolefin including, .but not limted to polyethylene, 5

pol ypropyl ene, pol ybutyl ene, terpolyners, copolyners, and bl ends thereof.

More preferabl the.substrate is an qriented pol ypropyl gne. anpl es of
the packaging SUSSHIKPESS! RO HRESERISY RS HOPbRO - I EPH AU ABLTORS,

paper boards and,fihberboard, ~Su tabl e mles_af the paperboards, an o
P ber boar dEe P irhoaro o 0 B 8 A F APl e i e R S 202 0110

coat ed pag_g?ﬂ'EQﬁi_op@,qé(agi ng sustrate of the present invention can be of
any desired thi'ckness. Generally, to ensure good machinability on high
speed packagi ngriRaRkREEAtio éM@elulihekR $eombtet RBIAHREbEAFQ A 8nd PORNARAUL 10
to about 50 microns, preferably, fromabout 10 to about 35 m ctons, “and
more pref etcbloy if fom a0, 2ot aboab QLRS, pefotablofiom dfout .20 to about 080, l28dst
one surface of the packaging substrate of the present invention is coated
wi th a precoatirafpritdydromyabant/0.234¢0iabguin®2Bod known in the art, e.g.,
gravure coating. The polynerjc¢ substrate can be pretreated to enhance the

adhesi on of thellgrweight rp PhyecTess-indng sBgHANCPEYHEY T dicehphis dram about

retreatment_ knqwn in the.art. Pretrea ts well own in the_.art. include,
DUt ar o nor03 {seds (b Preramy (osh ehint 0 TS ehfon o dhnad moreyerétibly £6m

chem cal tke; t..and cargna di scharge treatment that are well known in
the art. ﬁngﬁt‘ﬁ?etgtﬁﬁghfa‘éﬁd corona di scharge treatnent .are preferred with

cofpna di schar . gg@% } BSthRHrhd Fah ¥ o R ihAIF B 2¢i ously
deé(gri bed, theglge)ﬂreitfr}rzgré)co %aﬁg* g?tn?ﬁgéébe‘rﬁg?gwﬁcth’f)fg&gﬁ{) gﬁﬁiﬁs} géj%el @?\O&)O%%\t
pol y( Vi nyllapd-aaldddn)a niefalHe s depeuirdahefeoan dhertopBogiaysr da@sieapplizd di end

in the .
top of the precoating layer by any manner known in the art, e.g., gravure coating. The

function of the top coat layer is to provide additional barriers and/or sealability and/or

machinability and/or printability.

foy
W

Examples of coating materials to be used as a top coat layer are described in
U.S. Patent No. 4,214,039 to Steiner which is incorporated herein by reference.
Preferred examples of the coating materials include, but are not limited to, emulsions
or solutions comprising poly(vinylidene) chloride, poly(viny! chloride), poly(vinyl
alcohol), ethylene acrylic acid copolymer, and acrylic. The thickness of the coating
20 layer is up to 5.0 microns. |

The metal layer is deposited on the top layer by a manner known in the art, e.g.,
vacuum metall_ization_br plasma deposition. The metal layer pr'ovides the packaging
material with extra barrier and sealant properties.

Stitable examples of metals for the metal layer can include, but are not limited

25 ‘to, aluminum and aluminum oxide.



25 primer coating can further include a cross-linking agent and/or
chol i ne ™ 2W/34983. WO 98/ 34982 PCT/US98/02498
PCT/ US98/ 02498 7 The thickness of the precoating layer is fromabout 0.5 to
about 2.0 mcrons, preferably, from abo 0.7 to about 1.5 mcrons, and
nore preferably fromabout 1.0 to about *1.5 mi crons. The weight ratio of
t he adhesi on pronoter and/or epoxy resin and polyvinyl alcohol is from
about 0.15 to about 0.35, preferably from about 0.20 to about 0.30, and
more preferably fromabout 0.22 to aB&AMIT®E The weight ratio of the
cross-1linking agent .and polyviny] al cohgl js fromabout 0,05 to about O.4,
preferably frorﬁ-’b@o@@“@?‘&@oﬂéﬁ Bog exgrpass ahaTagrike pheamisehbasyier 28t about
0.11 to abayt 0.12. 10 =~ .. o Ahe precoating Layer of the present .
i nvent i on ‘CARSTEHET GIFAFFS OhaFe B Ge 638 VIai 0P BaAEIN Sk 314 18 Haaﬂ-@mg
deposi t ed fglﬁﬁr ' bséﬁ@?m;e%oﬁpat | ayer can be applied on top of the
precoating Tayer By any nanner known in the art, e.g., gravure coating. The
fungtion of the top coat layer is togpgvipde additional barriers and/or
seal ability and/or machi nabi y and/or printability. 15
Exanpl es of coating RACKAFENG FIRSSORTEEY PRESBNIGNVENTEONar e descri bed
in US. Patent No. 4,214,039 to,Steiner which is_.incorporated gt}_’ereiqp_ by
reference. Pref&rf SHIRe HIEEeH e CAICERATIY 1R FERTIODSTPRREGT RS RACKAFRE not
i mted tOnnRigtkid @0SnOlvSlddl IO5ER KRGS ki) dROLYS WsHidr iSRRI L b lolet e

C yl al’ cohol ), y i € aci

lit
NG

pol y(vi nyl l'oride), poly(vin et hyl'ene acry copol yner,
and acryl ifilra stbstrites ledvirgseariolis téwing @atnipognds.
10 Each of the eight film substrates was costed with eighf different precoating layers of

primer blends. The primer blends were applied utilizing 2 reverse direct gravure costing. The
coated films were passed through a dry-air oven at about 125 f/min. and et a temperature of
200°F. The primer blends include PVOH, epoxy primer, and glyoxal. The primer blends are

illustrated in Table 1.

15 TABLE 1
Sample [ Roil No. PVOH Epoxy Glyoxal | Coat wt.
No. at 12% solids
1 PC-06186-01 100 phr | 15 phr 10phr | 0.2 g/msi
2 | PC-06186-02 100 phr | 25 phr 10phr | 0.2 g/msi |

(0.25 phr Choline Chioride .
was also included)

20 3 | PC-06186-03 100 phr. | 15phr . 15phr | 0.2 g/msi
4 PC-06186-04 100 phr | 25 phr 15phr 0.2 g/msi

5 PC-06186-0 100 phr | 15 phr 10phr | 0.4 g/msi

6 PC-06186-06 100 phr | 25 phr 10 phr 0.4 g/msi

7 PC-06186-07 100 phr | 15 phr 15phr |0.4 g/msi

25 8 PC-06186-08 100 phr |25 phr 15phr | 0.4 g/msi




20 layer is up to 5.0 mcrons. The netal |ayer is deposi on the top
| ayer byvﬁng known in the art, e.g., vacuumnetalliz tit "?8%?2487 asna
deposition. The netal |ayer provides the packaging nmaterial with extra
barrier and seal ant properties. Suitabl egexanples of netals for the netal

| ayer can include, but are not limted 2 to, alum num and al um num
oxi de. WD 98/ 34982

PCT/ US98/ 02498 he.follow ng nons|limting exanples illustrate the ...
chenical barri eré’a%h‘% ‘g%lﬁiggﬁ 5&’/‘8‘9" B e s E%"F‘ﬁqg‘}f)ﬁx’ﬁ?‘rﬁ ‘5t "cfaff'égcf"ﬁl’?{}gfﬁfxf‘o
packagi ng fd i, +13Rd T4 € ARREKA BB flak BBp 1l PRRRNU el BVEREd0B-. PAGKAG NE,e

FI LM OF THE PRESENT 1 NVENTI ON This exahple illuStrates the chem cal barrier
and adhesi coatqar Diperwére passtd tveughackagimeychist atengferdtive ofE@SHNt ThalaAt i on.
Chem cal barrier and adhesion tests were performed on eight filmsubstrates
havi ng var foeilatigningleceed sl e 3 @ichemprime manuiaptizsd B35 Mighelraagnt-S850 m
subgt r at es\WAS:. cQat ' e, di ente or eeoahl Ng ha 185 Rh i
Di'onds. TEarT dan Graint Vel oics bR REORRG, MEF ity o 0y
coating. The&. coated filns were passed through a dry-air oven, at about 125
ft/mn. and at a tenperature of 200[err]F. The priner blends include PVOH,
epoxy primer, anbe gsylieg flmyReryiestae forsraarstansmissiony She gried flms vapt @en. 15

-(;AS" I(; E all S?\%{eg\}& 51(1) IoL:ygl\é(r)l'-permeabil_i*fcg»f device in whick a Qg\c/agﬁl of c‘;ryEchQy)éXn was passed through

an aqueous salt solution-permeated pad to control the gas moisture content and then through
10 the films, disposed at right engles fo the stream with the top coating layer upstream. The
oXygen transmitted was cetermined and the aroount of oxygen passed per unit avea of film per

time period was calculated. The results of oxygen barrier tests are shown in Table 2.

TABILE 2
15 Sa.mpﬁe TG, Askeo  Askco Crimp Crimp | Crimp
No. (em*/100in"/day) | 230-260 | Retained | 220 260 Retained
| (g/in) (g/in) (g/in) (gfim) | (g/im)
1 5.02 169 166 1G0 140 145
2 1.64 186 163 125 200 255
3 241 134 129 105 150 170
20 4 2.12 144 171 150 160 180
5 1033 373 168 160 190 190
6 0.15 515 541 265 220 360
7 0.20 261 230 260 220 215
8 [0.16 421 411 400 415 310

25




No. at 12% solids 1

PO- 06186W§198/34982 100 phr 15 phr 10 prFY/USS§/0249§/ nsi
PC- 06186- 02 100 phr 25 phr 10 phr 0.2 g/ msi
(0.25 phr Choline Chloride was al so inc gded) '

0.2 g/msi 20 3 PC- 06186- 100 phr. 15 phr
15phr = 0.2 g/ nsi 4 PC- 06186- 04 100 phr 25 phr

15phr  0.2g/nsi 5 PC-06186-0 100 phr 15 phr,

10 pbr o 4 9\7* ﬁﬂl Tme 2, 1@9@6‘}'8@ deat the packeging flms qﬁbf«@ﬁww gsfepﬁm

10 phr . PC-06186-07

15 phr b@ﬁ g i r#é‘r‘; ‘225:5‘.1 SSI0T Jf ex@ﬂﬂm adxﬁé%m _gus, the La‘aw "}ﬁ)%hr

25phr 4, -
PCT/ us9s/ 05‘&98‘ é T‘:‘QQE“ §F t‘ﬁe bl “ﬁ‘F“e“f:o zglﬁ%‘b%g ”8?‘“ Gt n“ ;u?b’a? e%i with a
top coatinghb@ys Ipsg;f)& 385 Efbr bl %é’%zﬁ%‘nﬁﬂn d-q}elxgﬁﬁc fr@{nav l'%w% 7 V&E AR bed

utilizing a reve direct gravure coater. *The toated fil wer e passed
thropugh a tHE yraioatioy tyerlofahd papkeshigfien0bf BeQkearn] ﬁv&fﬁ@@l ERMAifaediteat i on

i ncl uded 100phr M4983 (M chenprlne manuf act ur &d by M chel man), 1.5phr NaOH,
4phr canaubeuinedpemer ddvems oblitcaiondnfierahiifashel man) . 0. 3phr silloid and
0.4phr talc. The resulting filnms were tested for oxygen transm ssion. The
dried filnms were then tested in an oxygen-perneability device in which a
stream of dry oxygen was passed throyg aqyeous salt sol ution-perneated

S = Hen t hrough

pad to control the gas noi sture contess
CKAGING FILRK S

16 This example illustrates the chemical barrier and adhesion properties of

conventional metaliized packaging ﬁimr__; and metallized packaging films of the present
inveption. Chemical barrier and adhesi-on tests were performed on nine MC550 film
substrates (made by Mobil) having various coating compounds.
Each of the nine film substrates was coated with nine different precoating layers
15 of primer blends. The primer blends include PVOH, EAA, epoxy primer, and glyoxal.

* The primer blends are illustrated in Table 3.



10 the filnms, disposed at right angles to the strea | top
coati ng W&%ﬁmﬂ%stream The oxygen transmtted was deter'n?h%}sg%ifq?gne
anount of oxygen passed per unit area of filmper tine period was

calcul ated. The results of oxygen barrigf tests are shown in Table 2. TABLE

215 Sample T2 Askco Askeo Crinp Crinp
Crinmp No. (cnmerr]/100in[err]/day) 230-260 Ret ai ned 220 260
Retained (g/in) (g/in) (g/in) (g/in) 1 5.02

169 166 100 . 1437—‘&'9—@5—3 145 2 1. 64 186
163 455 200~ 2553 Sty St 129
105 SexBple No. | BIVOER0 | % Solids |LAA 2. Bpoxy | Clyozdk

171 150 160 180 5 0.33 373 168
160 190 190 6 0.15  b15, 541 265
220 o0 70 olip0EE 126, | 100pbs Pt 0o | b 220
215 8 0.16 4 e 11 40D ‘ 310 25
WD 98/34982 __ © 10 phr f 200 phr " 0 phr %Jﬁﬁa/uq&bs/ 02498

10 From Table 2y it i @%,,rvédtht the paskagi hg Al of e present
i nvent i on|have 1 ow gsz‘r ransmissi n@m and p;ﬁ()gg ag 32 b’gfnn Ol rHr%pPrfy Thus,

the uniqueé bl end of tiheygosigcoaqt i ng4l ayer QE)O?H? bregent i i on piovides
and I of

(0]
bot h Cherﬁl cal _barrier ~adhesion.-properile

er_by the caonventional
packagi ng}fil mss Howgvirp ptirhe (bl end of 0 phr 100 phr |20 phr
6 100 phr 1 0 phr 200 phr |20 phr
7 100 phr 4 Gpar | 100phr |20 phr
19 8 i00 phr | 4 | Ophr 200 phr | 20 phr
9 100 phr 4 | Ophr | 100phr |20phr

Each of the precoating layers was then metallized with a metal.
15 The resulting films were tested for water vapor transmission, oxygen

transmission, and adhesion properties. The results of the tests are illustrated in Table
4.



the precoating | ayer of the packaging:filns of the present invention

el i m nat S¥OP%@4%B%quired priner layers of the conventi onal PCTUS88/02E98AVPLE 3
METALLI ZED PACKAGA NG FI LM5S This exanple illustrates the chemi cal barrier
and adhesi on properties of conventional }émt allized packaging filnms and
nmetal li zed packaging filns of the prese I nvention. Chem cal barrier and
adhesion tests were perforned on nine M550 fil msubstrates (nade by Mobil)
havi ng vari ous coati ng conpounds. Each of the nine filmsubstrates was
coated with nine different precoatingBédileEdt of primer blends. The priner

bl ends i nglude RVOH.—EAA —.epoXyt-pri-Ael—and-glyoxal. . The-priner bl ends are
i || ustrat edginalabl 12 OWEES4982 Senfr | Adhesion
PCT/ US98/ 2498 11 TABLE 3 Sahpl e No. PVOH % Solids | EAA Epoxy
d yoxal 1! Neo. 100phr 1 | 100phr  Pphr Ophr 2
100phr  Ophr 1 Opi!n2.6¢i 0.C3100phrj Poor 4 | Goed 200pht  Ophr Ophr
5 saciviviny T Ophr—1-100ptm ZGpill 6 100phr
15 Ophr 2 200p6¢  20pHiC37 Poor100phf Goosd 4 | Ophr
100phr 20phr _

3  0.42 0.03  Poor Good

4 1.03 0.02 Poor Good

5 3.34 - 0.04 Poor Good

6 2.01 0.05 Poor  Gaod

10 7 0.89 0.04 CtMediam | Good
8 1.22 0.04 {Medium | Good
9 0.95 0.02 Poor Good

From Table 4, it is 6bserved that Sample Nos. 5 to 9, the metaliized packaging
15 films of the present invention, have both chemicel barrier and adhesion properties offer
by Sample Nos. 1 1o 4 of the conventional packaging films. However, the metallized
packaging films of the present invention have excellent adhesion properties and thus

do not require the additional primer layers of the conventional films.

20 : | Example 4
Oriented polypropylene film samples (Samples 1-21) were primed with primer
formulations described in the following table. M4983 is Michemprime manufactured
by Michelman. M215 is a carnaube wax emulsion obtained from Michelman. SR344
is ‘Tospearl 145 obtained by Toshiba Silicone Co. ML71513 is a synthetic wax
25 obtained from Michelman. D8500 is Daran 8500 obtained from Hampshire Chémical.



8 0 4 0 phr 200 phr 20 phr 9 100phr
4 ‘W%p%(ﬁ%oo phr 20phr Each of the precoating | ayePST/HES/G2AMEN :

netallized with a netal. 15 The resulting filns were tested for
wat er vapor transni ssion, oxygen transn1§§ion, and adhesi on properties. The
results of the tests are illustrated in Table 4. WO 98/ 34982

PCT/ US98/ 02498 12 TABLE 4 Sanpl e T2 W/TR Scuff Adhesi on
No. 1 2,64 00 003 .. Boor _ Cood 5 13. 09

0.03 Egipof the samples werefested Iopogygen bargepproperties "Péei? sealabilitygnd 4
1.03 N0 gnp. £ QL it en or ares + A2, Toteles @ 34 ~ Tim »-:_\' 0 . Poor

C;OOd 6 Oﬁlg%v%,rts (94 tﬁgbés g are L%g%rd ifl lau.ﬂv 3 88 Li' 78S i%u 5- 7 0 89
0.04 Medi um Cood 8 = 1.22 0.04 Medi um Good 9

0. 95 0.02 Poor Good From Table 4, it is observed that
Sanmple Nos. 5 to 9, the netallized packaging 15 films of the present

invention, have both chem cal barrier and adhesion properties offer
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WO 98/ 34982 : PCT/ US98/ 02498
15 Fi gur V@ 9P/34582 p| ot showi ng the concentration of priner RGRVIS0M498s vs. -
oxygen barrier properties of the uncoated film Figures 1 shows that high
concentrations of poly(vinyl alcohol), %@ich correspond to | ower -
concentrations of epoxy, provide 5 better oxygen barrier properties
as does an increased coating weight. Figure 2 is a plot showi ng the
concentration of primer ingredients vs. oxygen barrier properties for the
coated film Figure 2 shows that, after top coating, all sanples

denonstrated bef.ter oxygen barrier.properties than.could be expected on the
basi 5 of the baifvsr! EUREREBUTTHIE BE PHECTHAOR Cusi ComEErartis vorgrgen

exanpl e, 1Q:e; r%mg/gg.gés%‘}%@%%ﬁﬁd @?%ﬁg{:'eﬂ;‘ng(rﬂsnﬁa ﬁ%gbﬁ n%%%%ﬁé%tfur ©

seal abl e coatr’ an oxygen bar ert] N er ay,

whi ch is appsexiyTalelnoty, ReniBR b8 GiMeNchyr Lo &neates: of eRply BEGRYL ene

coated w t'h poryet ylené imne (129 cnferr]/100 in[err]/ddy).” As shown in

t hes gr aph tefteFbgyigen Barrichprofaiicday ddraf berdabel soutiplpeseighat were coat ed

with the | ow tenperature seal able coating was about 3.7 cnierr]/100

in[err]/day. 1%Figure 2 isThpldiahowearg Certoncentratom af prither ingvediemp esadxy g

seal abl e coating layer is about 1300 cnferr]/100 in[err]/day. Therefore,

t he expecthaarioxyrpoartiosdes heseqaset Gimt Fesweilewvsthat sfertprf ¢aatingoaidi nat i on

is expected tq b noﬂbﬁnt*te than 3.69 ncn&erﬁr /100 .in[er rH)day. Th& expect ed

val ue was SCEIEE SEBENTHEHRT DRRTAHRIESRIGHEY WAPFItss dask cqule be SBBTERA LN ayer s:

20 (1/130Q) +¢1/-3. Fub 3. < The valye. L) 1 NC L.er of

the ori ent%ﬁ 66%9% bijé%‘/ﬁg cgﬁgélbt]:ﬁlgﬂ‘poﬁ{%g ?r{d]iéfﬁé’z%/%:}rﬁgé)ﬁg%&%&?gﬁl ved at

by subt r acti, 894084 LEEl RERERISe HBe DAL b ek ye Hh@ i med

e b i T L B R S B
oxygen barrier of 117 cm®/100 in*/day, which is approximately the barrier given by

this gauge of polypropylene coated with polyethylene imine (129 cm®/100 in*/day).
As shown in the graph of Figure 1, the mean barrier for the samples that were
coated with the low temperature sealable coating was about 3.7 cm®/100 in%/day.

15 The barrier contribution of the low temperature sealable coating layer is about 1300
cm’/100 in*/day. Therefore, the expected oxygen transmission of the primed and
coated film combination is expected to be no better than 3.69 cm?*/100 in%/day. The

expected value was calculated from the approximate barriers of the component

layers:
20
- (1/1300)+(1/3.7) = (1/3.69)
The value (1/3.7) includes the barrier of the oriented polypropylene and the primer.
The value (1/300) was arrived at by subtracting the reciprocal of the barrier for
p'olyeth&lene imine primed oriented polypropylene (1/117) from the reciprocal of
25 the observed barrier of low temperature sealable coated polyethylene imine on the

same gauge of oriented polypropylene:(1/129). .



25 t he observed barrier of |ow tenperature seal able coated

pol yet hyl ®83488e on the same gauge of oriented pol ypr opyRGuEsSssi4E89) . -
WD 98/ 34982 PCT/ US98/ 02498
16 However, the actual nean val ue for t:ﬂ% si x sanpl es was about 2.1 '
cnferr]/100 in[err]/day. This value is wer than the nean value for any
group of sanples that only had the priner. It is about two-tines as good as
expected. Wien _an acrylic coating was applied to the film the results were
even better. 5IOWeveraB A% MR valpriBi)gen wmmenives toutZal gurfido
oriented poJypropyl ene filmis_.abqut 129 cno{err]/ 100 in[err]/day, then the
barri er of“*‘t“f%% -atiig el Blevepthen Be MREPHRANSH T Ry SECuhslsanRles Hat Bt e
about 610.¢ L 100 i nlerr. Y- (/107 - 1/129 [err] 1/620). Therefore,
it is expé‘g"%ﬁetgéij %gga Qf rb‘m'ﬁ%ﬁ{é!{”ﬁg@éﬁf%%wé&%ﬁﬁ%?ﬁgﬁ?%&l, the acrylic-coated

ol yet hyl ene i mjs hauhd:havene Rardd-Sed b i ek eLdibd 100, i.nLerrd [ day
(11577610 [y e SRR R EEAR, ofe B R BRI bl

o 1] 100 e day) e e e e nes appl i ed
to the priabedt 129 mn’A00dnYédyattharetny Hantiecoithe noryiiei lghdr dvee ppBleyiwiisyd i dene
chloride provided an oxygen barrier of about 0.85 cnferr]/100 in[err]/day
on epoxy- priiReshqulil wonmitee eharHEU0 aon'él Obin’/day (1E6Fr- MRProvEH®d an oxygen
e el bR L e Therelare, Lhe polyvioyidene
(s conti g BRRLESE 40, R, SHEEL (L B 058401, 812 8 GRLer 11100
crigrr]/ 100, o] extel fave 2FBbwsHRatthe mean oxygen transmission was about six times
better than expected (~0.5 cm®/100 ini/d_ay}.
When a pelyvinylidene chloride’coated was appiied to the primed filny, ata
relatively low coating weight the polyvinylidene chloride provided an oxygen
barrier of about 0.85 cm®/100 in*/day on epoxy-primed film which without the
15 coating provided an oxygen barrier of 124 cm*/100 in*/day. Therefore, the
polyvinylidene chloride layer contributed 0.86 cm?®/100 in*day to the barrier. If
this coating is applied to a base sheet with a barrier of 2.6 ¢cm’/100 in*day, then the
expected oxygen barrier should be about 0.81 cm?/100 in*/day. For the six
pdl-yvi-nylidene chloride coated samples, the mean value was 0.05 cm?/100 in%/day.
20 This is sixteen times better than expected.
These data show that the primer layer of the invention provides an
unexpected and synergistic improvement in oxygen barrier properties when used
with any top coat. Moreover, the better the inherent barrier properties of the top
coat, the better the synergistic effect.
.25 Figure 3 is a plot showing the concentration of primer ingredients vs. oxygen
barrier properties for the metallized film. Unlike the coated film samples, the

metallized films show better barrier properties at low poly(vinyl alcohol) coating

weights. When polyethylene imine or epoxy primed film was metallized the



pol yvi nylidene chl ori de coated sanples, the nean value was 0.05 cn{err]/100
I n[ err]/dﬁ&?gﬁﬁi’d982 This is sixteen times better than exPeTAss/o2ddsese
data show that the primer layer of the invention provides an unexpected and
synergi stic inprovenent in oxygen barri ?Z properties when used with any top
coat. Mdreover, the better the inherent “barrier properties of the top coat,
the better the synergistic effect. .25 Fi gure 3bi s a plot

showi ng the congentratjon of primer ingredients vs. oxygen barrier

proper ? i e§XYEFL gﬁ"’é“ﬁé‘@ BirsReFd o 1.04p iCKg/ hqaéﬂze’@%&-ew{ﬁclnngw@t Ies, I t hﬁ N
metal lized {ilms.sho etter barrier properties, at |ow poly(vinyl alcoho
coating wEPHHE \?gcé) ' og;d?‘fé?ﬁgt?%ﬁ@@ﬁ'g‘ﬁgg% FARTBIH OB aRsTWES BRYWek 13

metal lize S Y in2 r9 N7 2 me sasies (for evamnie the rriv I £3}m i prooensale

PCT/ US98/ '2’{25@ 0jn @%’g gﬁ% ﬁeg’r%?’i SSPOS SRS (on grrpieshE primed §ledy sxpppioo

i n[ er r]/ dayCNBWE)GRbiiel An XS PR bXh Y- Vsl AL €ODPL) SPOTES 5.4 BB frean oxygen
transm ssi g%]\ggal}é V\gisi about% 13 erarT/ 118& n[Ce“f r‘]J/(\ggy. q#—%‘welt\:gr, sone

sapl es ( hestakiieation.e ThiiisRotipeatle kabHBnRU PERHRoAGME: 46)icRiRyEded an oxygen
barrier value of 0.01 cn{err]/100in[err]/day ‘after 5 nmetal |'ization.
This is cetipdembiimyl alcohbbotmdymet yhinoplyich peovideeanbifean-gidikeng- vi ny!

al cohol copol yner skin Wni_cQ provi des an oxygen transm ssion range of 0.03
cnf er r]/ 108r3enpi0-PF canyl M inddayrefiar mietalliration. Sincefitms mmdendih aiitybene-

et hyl ene- viny | cohol. copol yner “skins are difficult to make t he _
i nv)ént i onV -}gﬁ%%faog?@mﬁ@mar G@ﬁ?hé%mfi\’@, the Invention promidpgree 4 i s a

pl ot shom@&giﬁgﬁu%a%&%éat ion of primer ingredients vs. crinp-

10 Figure 4 is & plot showing the concentration of primer ingredients VS. crimp-
seal strength for coated films for seals fqrmed at 127°C. the best results were
achieved with a low temperature sealaﬁle coating but good effects were achievad
with polyvinylidene chloride (Daran 8500) which performed better than acryiic.
The improvement appears to relate to adhesion to primer. Higher epoxy levels in

15 the primer improved the adhesion to the coatings.

Figure 5 is another plot showing the concentration of primer ingredients vs.
crimp-seal strength for coated films for seals formed at about 104°C. Similar
results are achieved at lower temperatures. Surprisingly the low temperature
sealable coating achieved improved seals at lower temperatures. At 82°C the low

20 temperature sealable coating still had seals of )400 g/in.



seal strength for coated filnms for seals forned at 127[err]C, the best
results WP&AM82 eved with a | ow tenperature seal abl e coatrioTgus9s24990d

ef fects were achieved with polyvinylidene chloride (Daran 8500) which
performed better than acrylic. The inpr gerrent appears to relate to.
adhesion to prinmer. H gher epoxy levels*fn 15 the priner |rrproved t he
adhesion to the coatings. Figure 5 is another plot show ng thé

concentration of priner ingredients vs. crinp-seal str

filnms for X '-ﬁ.@g’slﬁﬁﬁlét about 104[err]C. Sinilar resﬁ'ﬂmmnmutmnm at
| ower tenperatures. Surprisingly the | ow tenperature seal abl & cdat sng*
achi eved inproved seals at |lower tenperatures. At 82[err]C the |ow 20

tenperature seal abl g ¢o. _still ~had seals of ,)400 g/in, *y\09/34982
PCT/ US98/ 024988118 157 ot @ 41r$n§‘ré F‘!hfr t‘rlég?'ib?m BOEE AT NG 2£B0bhd of

poI y(Vvinylss, 6'&;%@7031 .,adé_lgasdl %ﬁgggjﬁ)rwg,qtgélgr a hardened epoxy resin.
: moun

The primer almviln Wi f the epoxy resinis in
an anount of about 15 to about 35 parts per hundred parts poly(vinyl

al cohol ). 3. The prinmer of Claim1 which further conprising glyoxal in
an anount of atiout Tthetmrimboof CREmphiit whiverthbundiuatoPiielepoR9 ¥ i an
al cohol ). 4. The prinmer of Claiml which further conpfises choline
chl ori de. agouat of aboyir i nker atwiut 86 gierts pei hundried ipatth gohdhingi elvohonot er i's
pol yet hyl enei m ne. 6. The prinmer of Caiml1 in which the plastic filmis
coated with a
3. The primer of Claim I which further comprising szr voxal In ai amount
of about 10 to about 20 parts per hundred parts poly(vinyl aicohol).
4. The primer of Claim 1 which further comprises choline chicride.
5. The primer of Claim 1 in which the adhesion promoter is
pelyethyleneimine.
6. The primer ef Claim 1 in which the plastic film is coated with a

polymeric coating layer and/or metailized with a metallic layer, the substrate having

a primer beneath the polymeric coating layer or metallic layer.

7. The primer of Claim 6 in which the amount of the epoxy resin is in an

amount of about 15 tc about 35 parts per hundred parts poly(vinyl alcohol).

8. The primer coating of Claim 6 which further comprising glyoxal in an

amount of about 10 to about 20 parts per hundred parts poly(vinyl alcohol).

9. The primer of Claim 6 which further comprises choline chloride.



polynerl ﬂ &HHIZEd with a netallic layer, the
substrate pol yneric coating | aBErUSAS/OEEMBal | i c

| ayer. 7. The prlner of Claim 6 in which the anount of the epoxy resin
isin an amount of about 15 to about 35 rts per hundred parts pol y(vinyl
al cohol). 8. The prinmer coating of @ m®6 which further conprising

gl yoxal in an anount of about 10 to about 20 parts per hundred parts

pol y(vinyl al cofpl). 1e pr.i ner. ’q i m6 which further conprises
Ch0| | ne Chl OI‘I d-{e}? %ng“ﬁ&@ggaﬁ .ﬂ“ < q v?dﬁu tOup“OmO‘tc‘}rtS
PCT/USQ8/Q§§98.L%m%Qﬂue The prinmer of Claim6 in which the adhesion
pronoter i's pdfyethyréne|n1ne



