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The present i~vention =elatas to a coa~ing composition 

~hicn is b~sed on poly(vi~yl alcor.o~) ("PVOH~) and which 

provides enh4nced oxyqen and flavo=/O<ioc bar=ie= 

5 ~~aracteristl=s t~ a hydrophobic po~ymeric subs~rate, such 

as a pack.aging fll~. 

Attampts have bee.., ~ade in t..~e pas~ to produce 

watar~o::ne adhesive coati~g compos~~ions i~cludi~g ?VOH !or 

use on hydrophobic poly-;neric s~s~=ates. For exa:ple, one 

lO PVOH con~ini~g coa~ing is obt~ined :y reac~:~q PVOF. with 

isocyanata or: ?:Locked i.socy~n.ite tc for::n a cca<:inq ~hicb. is 

adhe=ent to polyole!ins, bu~ also coneains ~esidual, 

ureac~ec toxic isocya~ates. ~s a result, sucn coa~lnq 

can..~o~ be usec ~~ food pack~ginq applications. 

lS ce~3in poly1ne~i= !il~s e~ploy~d for: t~e pack~ginq c! 

foods l.nhere.."'l:.ly pe:::tit ~'la tra:ts~is:sion of OX"'j'g~n t'rom tha 

a.':::nOS?.tte=a ~O t:.!le inside 0 !! the ?ack~ged !ood. O:icygen 

causes ~a spoi.l.3.qe of pack.aged t:ood. by oxid.a;:ion. 

i?VOE co~~i~gs, have been a?plied to va=ious subs~=a~es 

20 l.~ t!le pas-::, and a=e lc:lor.m ~c ;;:ir:::iv!.de ~ ba.:-=ie::' ;:o t.."'l.e 

!n ce~i~ applic~~i:lns, suc."'l. as 

concime..'"\~S ::iac:Y~qing I ?Vee h.aS bee.:t 1.:.=Qd t:O prevent ~e 

flavo= cf condi~er.~s f=om passi~q ~'1.:ough ~e packaqi~q. 

!n c~~e= .. applica~ions, ?VOH con~ai~i~g polr.neric !i!~s have 

2S been used. ~ ;=o~ac":. t...'i.e ?ack~c;ed :ood contents against 

acquisi ':.io~ cf odo::-s a= even ot.71.e= =~avo~s ~=om t..i.e outside 

'=?le packac;inc;. 
Pc!rl'i.'"tyl a.!c:ll:lols z:.-· palyme:-:s co::.taini.."'1c; 

(-CS:-CS:O!!-) q=oups. T!ley ca.."l be a:?S=lied from wa-ter 

JO solo.~ic:i and a:e i::. many respec-::s att=aceive iaatarials for 

use a.• ox-19en a.r.d flavor/ode= ba:-ri.e:::- cooiti:iqs for 

~ever, ?VOi:t is solul:lle 

in wat:.e= and, as a rasull:, s~scepti?::J:te to attack by 

moisture. The poor ~':et' resistance of PVOH :estricts its 

JS use as a ba.:ria: coati.:ig ca t.~cse !ew ap9lic:itions in which 

nea.:::-ly a..."lhyd:ous <:Ondi":ions prevail.. Mois~e :may ace to 

cal.!.Sa s-:~inir.c; c:- 'Je.a: c!i..:.e ~o !':ic-:.i.on, an \4"'1plaasant feel 
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to t.~e touch ~~d a dull a?pea~iUlce. !~ is also k.~own that 

oxygen and flavor/odor per:neab~li~y cf PVOH coatings 

incre~ses in propo~ion to i~s moisture conte~c. 

A nu::nber o! ~st..~ods have been k...~own for incre~sinq tne 

5 water :eaist~nce o! ?/On, but none provides entirely 

sa~i3£4c~c:y :esul~s. !n spite o! various ~eretofore 

prac~iced met~ods, ?VOH s~ill te..~ds to so!ten, s~all a.nd 

lose adheri~q st=eng--~ ~hen e~osed to ~ater a: even 

moistu:e vapor. When ap9lied to hydrophobic surfaces, such 

10 as polycle!ins, coati~gs includinq ?VOH do not adhe:e ~ell 

a..~d a=Q not moist~=~ ~esista~t. As a result, the polyineric 

su!:)st=a~e sur~ace :us~ oe coa~ad vit~ a primer coating 

fi:s~ and ~en cove~ed ~ith t:b.e ?'lO~ con~a~~~nq coating. 

~us, ':.he~e is not p~esently ~v~ilable a si~gle cod~inq 

l.S compcs i. t ion w~ich. acts as botr.. a p'C'illler a.~d. a ba::-r ie.:-. ~e 

co~tings lc:\o•-n t::J date vti~h a:e used ~o inc:::-ease a: 

an!o::-ce ba~rie:::- c.~a=~c~e=is~ics gene=ally =aqui:e a primer 

t::J Utp:::-c·r~ a6es!.on o= b!.ndi:tg bet::"'Jeen. ~e h~:::rier coatL-,.q 

and t:!l.e ! !..l:::z.. 

20 r~ bas n~ bee:i !':::tt!."ld t..'1.a:: by dryi:tq a solu~ion of 

PVOR and u=ea at te:?e~a~~=es whic~ allow l'VOF. c~ ~e~ct 

wi':..~ c.:Ga, p:i.::e= coa~inq composi~io~s fo: ~ydrophabic 

pclyme= st;b~~=a~as can be o~taineci ~~ic!l ~a~e heretofore 

urJcto~-n oxyqen ba:::-ie:- c!la.:ac::e.rist:ic:s. Ou:inq t:..'le d:yinq 

25 of ~"la ~.fOE:/u=ea s=.!.u-:ion, t:!:e .?VO:! and u:ea become 

c::"Ossl.!..:V:ac, and u:et:.!la.ne lirJc:a~es are for.aed at leas~ wit.b. 

t!le polycieric subst:at.e. 't:?.e ::ast!l ting coat:.i.nq 

compositions CL':°e no lon~e= vata= soltlble, adhe:e 

tenacio~sly to hyci:'ogho~ic polr~erie surfaces, pre~aral:lly 

lO polyole~i~s a...'T.c! have e~el!e:: OX-fgen and navo::/odo.r 

ba:::"ia= c.b.a::act:ar~s~ics. 

Acc~:-:iinqly, ~ne p~ese~~ inven~~on resides ~~ one 

asp.act in a hyci:'ophol:ic pc!yiae: su!ls::-ate Colllpris.:.nq a 

mcis~u...-e :.-asist:a;\t coaeinq' having ox-zqer. a.""ld navor/odor 

JS ba_-=ie: cha~c~eristies, said coat!...~~ comprising polyvinyl 
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alcohol c:-osslir.ked wi-:.~ urea such t~at urethane linkages 

are formed between the st:bs~rate and the coatinq. 

In a fu:t.~e~ as~e~, tlle inve~~ion resides i.~ a :ethod. 

of fo:rminq a moisture resistant coating havi~q oxygen ~~d 

s flavor/odor barrier c~arac~e=istics on a hydrophobic 

10 

(. . 
polYlller subs~=ata comprising the steps o!: 

(i) provid~~g a coati:i.~ composition comp~ising a 

solu~ion c! polyvinyl alcobcl and ura4 on a 

surface o! S4id substrate; 

(ii) c:L.-yi~q said solu~icn at a temperature sut!icient 
to allow poly-~iny~ alcoho~ to c=oss-link with 

~:-ea tbereby terming sa~d mois~ura resistant 

coa~i~g er. said substrate. 

The coa~ing co~posi~ions cf ~~e ?re.sent invention when 

15 appliec to a sui~able substrate, such as oriented 

po::!.ypropylene, provide a combi:i.ation ot: pruer 

c:b.~~acteri~tics and i:p=oved bar=ier charactaristics which 

have been hi~,er-:c unavail~~le ~~ a single ccatinq 

c0111ponent. Consequer.~ly ~~e adhesion, gloss a..~d/or 

20 du...~ility of s~sequent!.y applied top coat.inqs such as, 

~or exzuzple, hea: saalable ac::-ylic_ is improved. 

~ha coa~inq composi~ions o! t!le present invention are 

used :::ai~ly as primers. The ta=: "pri=erw as used in t.~e 

p~esen: inve~~i~n mea~s a coating applied to a subst=ate to 

25 im;:rove the ad!lesion, gloss a.nd/o: d"t::~ilit:y c~ a 

s~sequently applied coat.i~q. 

'!'he coa~inq com?csi~ions o: '";...~e present L~vention are 

prapa:ed by ~issolvL~~ PV'OH and ~~ea in an ionic solvent, 

p:e~e~ly \o-at;e.r. T~e. solut!.on -:.":us c:ictai.."ted is applied 

JO onto a sui~le su!:s~rate a.~d th.en t::..~e coating is dried to 

drive o:f the solvent at tam.pera~u.res s~!tieient to allow 

PVOn to react w-it..li urea there!>y 'fo:::si.nq u:at:..'loJ.ane linkages 

wit!1 t..~e sul:::st=a::e. A u.se!:.:.l t811lperat~e :-a."tqe is 90 to 

1so·c (200 to JOO"F). ~e ra~qe o~ ilO eo lJS•c {250 to 

35 275.Y) is pra!er:-ed. 
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The ta...~ •u::-et...~~na li.nkaqes• as used her~in ~efers tc 

a..,y f:i..1CT:ion~lity t:...~a~ has c~e ni~=oge~, c~:bcn, ~yd=ogen 

ar.c t~o oxygens fo:-::ed du:i~q cr~sslin.<i~q, ~he:ein t!le 

ele.::ia~~$ are mos~ l~k~ly li:L~ad t...~=cuqc cov~len~ bond.ir.q. 

S Ia t!le p=es~nt i~VQ~~io~ c=os3li:tic.l~g oc=~=s ~hile che 

PVC~/u=ea sclutior. is c=ied, u=e~~~•e li:i.kages a:e fo~ed 

not only be~·•ee:!. ?tiCH and t!.:"ad. bt:~ a!.so w i.t!l 1:0.i.eC"..l.!.as c! 

t.'le su.bst::-;i!:.a a.:id/or t::ie top coa ~i.ng. As a ~esul~, t!le 

p::-!.:::e= of ~~e p::-eser.t l~vencion i3 no longe.:- ~ois~:.x=a 

10 senai~ive a:id i3 also t3C!<:'£. 

-?~lr/:~yl alconol" a~ used ~~rein means a ~o::::nally 

solLd ?cl:r.ne:ic ~~e::-ial, scluble i~ ~a~er, ~~~ i~soluble 

Li ~cs~ o::-qanlc solven-:.~ a~~ cha:ac~~=i:Qd ~y ~he ?=e~~nce 

o! (-C:!~-·::~o?.-) ~"":..:.-:.s .!.~ ::.!le pc!.y::.e:- c~ai:i.. "r.:esl:! pol;.1111.e=s 

lS ~~ c==~~a:i:; ?=e~a=~~ by t~~ raptace~enc c: ~~e ~ce':.<lte 

~~~e o! pc~:rr~~yl acet~~e ~:t:!:l ~Y~=ox:yl q~ups a~ by 

hyc=olysi3 == alcoholysis. ~e ?er=e~t o! aca~~a g::-oups 

reglacec by ~y~:-ox:-11 q::-:>u?s is ~e deg:-~e cE cyd=olysis o! 

~e ?VOF. -:=:us to~ed a."'tC. !..::C:..!..ca~es ~"\e ~er::e.'lt of ~yd=cxyl 

20 g=~u;:s p.:-ese..r:t L~ :-TOE out o ! t..'la ~o-=.a..!. ~ossi:::ile ~yd!"oxyl 

c;::-ou?~· ~e c.:-ossli!"..<~~q :eac~io~ by ~~ic.~ !:.!la SU?e:ior 

~a:-:ie= co~~i~gs o! <:;.~is i~ve~eio~ a:e oct~i.::Qd ?=~ceQdS 

25 

u.se!~l i~ t~e ~=ese~t i~ve~~i:ln s~o~l~ ~~ve a deg=ae c! 

,_~~-.-~•rs•s !:-om aot to 99.6< hyd.=olyzed. ,\ ?"'v"CE blend o:! "'"- ----.. - - -
40~ ~o so~ by veiq:t ~"OE •nic: is 9~.5% hyd:oly~ed ar.~ 20~ 

c 
to so~ =~ weiq~~ ?"VO~ ~ni:~ is So~ hyd=oly:ed, 

res?ec-:i.va.ly, is tia:-;icu.l~:ly p::-e!e::-=eC. ba~usa sue!\ !;,le."lci 

p:-ovides su?e.:-~or :esista~ce, cl~=i-=Y, :lexi:ili~y a~~ 

30 aci.l\e::L"!q s~=;:=ig--"i. !".est ?=a!~r:-e: i..s a .?VOE blend. o! 99. si 
hyd::ly:ec! a.r..d an 2:.ydrcly;;ed. i:: <:. :..-~~io o! 60: 40, 

:as?ec~i ·.rely . 

~a ?VOS: e::;:leyad b.e:"air:. can be a.::.y eamul=ial!.y 

a.vis!..l~le mata:i~l. Fe: exa::;>le, ~:Z.VA..'iOI. 71-JO or !:!.VA."JC!. 

JS 90-30 a:~ !.!. d~ant ~=~uc~s-
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The a!DO'llr.~ o! u=ea use~ul in t.~e presenc invention is 

t=om l to•20 d::y ..t. t, vith. 5 to l5 d:y -.rt. t being 

p=efe~ed ~nd about 7 d=Y wt. t being most pre!erred. 

The polymeric mate=!als contempla~ed as t..~e subst=ata 

5 of the multilaye.r st:-uctu:e of t!::.a presant invention 

include any o:ie..~:ed o~ unoriented polymeric film wnich 

inherently pe=:iits t:.~e ~r3nsmission of ox-:fgen and 

flavo=/oC.o~s anc wherein the utili~y o: such film would 

call for decreasinq ~he transmission o: oxyqen and 

lo fla.vor/odo:s. In ~est c~s~s, t!le source of the OX:l'rJQM 

rater=ed ~o he=ei~ is a~ospheric oxygen. A p~~icui~=l~ 

prefe::.-=ed cl~ss or films a:e the polyola!~ns. Wi~nln t...~e 

polyolefl~ class, hcmopclT-:le=s and copol:.r:ners o! pro?ylene, 

low- densi~Y polyet~y.:.ene {"!..D?E''), linea~ low de::sit:y 

15 po:yet.!::.ylene ("L:.DP€") and ~igh den~i~y polye~~ylene 

("ffili?C:") a:.-e p:e!e:::-::-eC.. ?e.:::--:.icula.:::-ly p:-efe::-red a:::-e 

iso~ac~ic.polY?:.-opylenes ccn~air..!...,g a~ least ao~ :y ~eiqh~ 

ot iso~a~i= pol:f?=opy!.e.,e. 

The p=e!a~=ad s~~s~=~~e laye:.- can ~lso be coe:ict:=-.lded 

20 wit..~ a ~~in skin layer, amoun~inq to !=cm 2 to l2% o! the 

tot.a.l cick:\QSS o! t:l:l.e su!:lst~a~e. The sk.!.n may be made of 

a pr~pyle~e h:m.opo~ym.e:, a corolyine: o~ ?ro~ylene vit..~ 

a.not=.e: clefin, e.q., et!:ylene o: bu~ene-l, and a 

ter?oly::e: of polee.~y!.ene-?o.!.y!lu;:ene-t?olyp:opylene. The 

25 o1=:.h.e~ olefin wcich can l:>e p=eser.t in the copoly:er is in an 

a.mount o ! ~:out l t.o lS ~ % • 

~e pol!'l!leric st..:hs~a~e can ce o( a~y desired 

th.ick:lass, alt!louqh t!l.ick.~esses w~ll ty;:ically ranqe !:om 
o.s to z mils to ensure ;ood. mac~i~abilicy on hi~~-speed 

JO pa<:ka.c;ir.c; equi?me.."l~. ~e o=ie:itad poly;:::-opyle.."le ('"OP'?"} 

fil.Ja s.~ould p:e!a:al>ly hav~ a tb.ielcr:.e.ss c"f l. a mil. 

~~ h~s baen found ac!va:ttaqeo~s ~~ c::-aat "the sul::st=ata 
•· er ~ase la.ye:" ?=!.o= ~~ :sc::aivinc; ~e cr/g-en a.."ld 111cist:::e 

l:la.:':'if!:' layers. suca ~=ea~n-= enhances 1:!le adhesi:1n o:! 

JS at?ta: eoa.~i:iqs, inc.:.:ld.L-iq t..ut c! a p:-ue:. 
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A pre!er=ed t=eat~e~t ir.volves t=eatinq '=...~e sur!ace to 
a su=f4 ca ten3ion level of at least JS and preferably !=om 
JS to 45 dY"es/c: i~ ac===dance wit:.!l ASTM Standa=d 02578-
84. The t=eat::i.en~ can be fla~a treat=en~, plasma 

S treat~ent, c..~emic;il t:eaOl:lent or corona ciiscn~rge 

are p=e:er=ed ~it~ co=ona ~isc~a~qe ~reatment bein~ 
patt!.c-.UarJ.y prefer:::-eC.. These t=ea~e:its a.:-e bel!.eved to 

incrQase '=..~a oxygen species at the su=raca o! the 

lO pclyole!1n substr~te available for t~e Eo=:ziation cf 

te:"e':...~ane li~ges. 

A!te= t~£s trea~ac~, ~he coat!.:ig compositions of t~e 

poly:rie=ic su!:>st=~~e has bee~ st=etc~ed i~ t~e ~ach~~e 

15 dire~~~n (MD) b~~ ?~~o~ ~~ oc~enca~i~n i~ the ~ransversa 
direc~i~n (T~}. T'.he=ea!ter, t~e coa~ing ccmposit!.on is 
d~icd by pass~nq ~e Cil.::ll 1:..~=ough ~e~~e= over.s. 

T~e coa~i~q com?osi~:ons o! t...~e ~=esen~ i~vention may 
also be a?~lied ~o ~~e poly:neric su!>s~=~te by usinq a..~ of!-

20 line ?roce~s- O!!-line a?plica~ion ~~eludes coa~inq in any 
convecien~ a.."ld k.,ow-n ma:-..~er, such as dipping, s~rayi...~9, 
b:us~~~q, :ole coa~i~g, q:-~-..ni=e coa~i..~g, and t~e like. 

25 

r: has been !cunc ~-a~ ~~e coa~~~q co=posi~icns of t~e 
I 

present i~ve~=ion &:a heat sealable •hen applied to a 
excess o: 1.SIO 

~~ams/i~ch. A film st:=-~c:u:e ~it...~ e.."'lhanced heat seal 
cna:ac~eristic~ :ay =e used !~= tne ~nside su:!ace of 

pa.cka.q i:iq : il:S. 
C"e..~er ma~eria~s m~y ~e a~ded di=ectly to the aqueous 

30 so1.t4ticn of ?VOK and u=ea in ode::.- -:.o :-aa:i::e s:;>ecial 
adva~-:.aqes ~n addition t~ excellent ~xygen b~r:-ier 
c.~.:::c:.cte:-isties. To i:ap:~e t:ie ho: s:Lip c.~::-ac:-:eristics 

0~ ~e eoa~i~q, addi~ional c=~sslinka~3 can be cdded 
cii:rect:ly t;o t.~e aqueous soltti:.:..on c! u:ea a...'\<! ~C?H· Fa: 

35 exam;le, male:i~e fo:lllalde.~yda, Q~e~ ~or:~ldehyde ~esin, 
me~yla~ed :e.la:i~e !oru.lde!lyde may !:>e added to t...i.e 
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coating composi~!on o! t:...~e invan~ior. i~ t..~e presence or 

sul.tu:ic ac!d as t=.e crosslinker c~talys~. By addinq 

additional crossli~ke=s t:...~e mois~~=~ sensitivi~y of PVOR is 

fu=t:.'1er ::ecucad.. 

S tt:tylQne ac=Ylic ~cii:i copoly:=e::- ( ·~u") m.1:y be added 

in an 4:11.0U...~t f=om l to 20 v.:.t, pcete=ably Soc lS we.~. of 

the coa~in~ compositio~ to improve ~e coe!ficie~~ of 

fri~ion o! ~e coating. The =es~l~inq rilm has excellent 

slip ch4:ac::aristi:s and i~ ca~ be ~ou...~d up eff ~ciently on 

10 pacl<:.a.g~ng machi~e=-f· 

~e addi~ion c! ~ i~ excess o! 20 wt. t results in 

a reduc~i~n c~ ~ha heat saalable c~~=ac~e=istics cf the 

film. To =ende= t~e !:l: s~::-uc~~re c! t~e ?=es~nc 

i~vent:~~ .hea~ sea~a.ble a coacing o! aC::-'flic acid, commonly 

15 called ac!:"/l:c, amo:-?hous PVdC, o: E~/ac:::-/~lc blends, 

e~::-uslo~ ~??l~ed t~:-polz.ne=~. cas~ golyp=opylene or cast 

polyet!lylc:le :~y be a?pliec over t~e a<l.~esive coat~ng 

ccmpoai~ior. o! t~e p=esen: in7ention. 

!n an::;t:.he:- embodi:ner.:. o! :.ne r:=asen'= invent.!.on, ~he 

20 pol~-me=ic subs~=a~a includes a ski~ o~ boei surfaces. ~n 

yet: ano~'le: em.boC.Uient:. t:..':e coati:lq co::iposi~ion cf t.."le 

prese~~ in7e.~~~~n is ap~l~ed on~o bo~~ su:~aces o! ~e 

su.bs:=at.a. ;... layer c! ac::_zll.c may also be applied on both 

su:!aces =~ ~he pri:ile= eca~ed ?oly:e:ie subst=a~e. 

25 r.:ie i~vantion will no~ be ~ore pa~ic~larly described 

A ~omopoly:e.: pclY?=~p~lene core laya: was coextro~ded 
' vit!l ski~ layers o! an e~ylene-pro~ylene random copolymer. 

30 The raneo~ co?oly:ier contained approx~:ely 3-5% by wei~ht 

of etl:1yle.~•· ~e er.:::ruded fil:zi; was !:::.iax.ial.ly c:-ie::ted to 

4-~ ti.:es mach.i.ne dir=ct!.on il~d 7-lO ~imes tra."'\sve:se 

di=ec~ion eo yield a film havinq a <:...~~ckness of 

app::oxi::la~aly l mil. The cick.""lass o-e ~e skin layers vas 

JS ap;:rcxa~t:e!.y 1.:zt of t!le fil:i. The slc.i.n layers were 
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a.pprcxiaataly o! equal ~'i.icloess. T!tis !il.m cocir.4':.ion 

was cor~na discharg'e t=eated ~n accordance ~it.~ cocc:ionly 

employed prior art techniques to produce a 3ur~ace ~ith a 

wettinq tansion cf about 42 dynes/c:u. The treated !ilm was 

S coated on ).:ot..'i. sides ~it..~ a ?=illle= ccmposit:ion composed o! 

a O.ll aqueous solu~ion of FVOH and urea. T?le solution 

containeld 93 ~. t cf a blend or 99.6~ hyd=olizad ?VOH and 

86~ hydrolyzed PV'OK in a =~tio o~ 60:40, =espec-:.ively, and 

7 w~. t urea. The =~sulting coated film ~a~ t~en d:ied at 

lo tQmpera.ttrrQ~ between 9o·c and iso·c. 

The dried '~lm we=e t:...~en tasted in an OJCyge~­

pe:-:neab ili ty device in ~hie~ a st:rea..::i o! d::-/ OX"fge.n is 

passed throuqn an aqueous sal~ solu':.ior.-pe=:naa~ed pad ~o 

cont=ol t..~e gas moist:ure con-:.e~t and then t~=ough ~'le 

15 films, disposed at righe a..~qles t~ t!le s~=ea:c v~~h the 

cross!1:i.ksd PVOH coa~inq U?StCeaJZl. The Clcygen t=~nsmitted 

\las de-t~=-:n.!.ne.d and ~i,.e amot:..~t o! CX'.(~en passed per ur.ie 

area o! rilm per ti:ie period ~as calcul~~ed. 

S.i2ila~ tests ~ece condu~ed en a s!..lllilar !il~ with an 

20 ac:ylic top coat ~rovided on ~~e PVOF./uraa prtmer and on a 

fil~ wi:~ ~ polye~~ylenei~i~e (P~I} ?=ime= and an acr-flic 

top coa:. The results ~=e qiver. in Table 1, ~hich snows 

that t?:le fil: with ~e P~Z ?rime: a~d ac:::j•lic tcp coat 

showed a hiqh oxyqan t=~r.s~ission ra~e due to poor oxyqen 

25 barriar p~cpe=t.ias. inte oxyqen transmission ratQ vas 

siqnifica.!\"tly dec::::a11sed by be o:.tse o! a coatinc; of PVOE! 

c:rcssli.ctked with urea. 
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A hydrophobic polT-Jler subst=ate comprisinq a moisture • resistant coating having oxyqen and flavor/odor 
bar=ie: cha:ac~a:istics, saic coating comprising 
polyvinyl alcohol c:osslin.ked wit..~ urs~ such tha~ 
w.-~t..~ane lir.lcages are ~ormed betw-een the substrate and 
the coating. 

2. A polymer subs~=ate as claimed in Clai..:n l, wberain the 
s~s~~te is a polyole!in fil:. 

J. 

4. 

s. 

6. 

A polyi:ier su..bst:a~e as clai.me~ in Clai: 2, wherein 
said polyolefl~ is selected ~=c~ polyprcpyte~e, lov 
densi~y polyet~ylene, linea~ lo~ density polyethylene, 
anc niqh densi~y polye~~ylene. 

A polyme~ substrate as claimed ln Clai2 2 or Claim J, 
vhere~n said f il: includes a coextr-.J.ded skin on a~ 
least one side the=eof. 

A poly:ne: substra~e as clai~ed in Claim 4, w~erei~ 
$aid coe~:uded skin is selactad rrcm a c2 - c~ 
homopolyme:, p~opylene-ei::..~yle~e copolymer, and 
polye~hylene-polybu~ene-pely;>=opyle~e ter"?Clytier. 

A me"=..."lod. o!' !'o.niinq a mois~c.:::-e resis~a.."lt coa.tinq 
havi..~~ cxyqen and flavo:/odo~ barrie= charactaristics 
on a nyC.:opnc:ic polymer s;:])str~te coup:isinq the 
seeps cf: 
(i) p:::-ovidi:i9 a coatinq composition compris~:te; a 

sol~tion of polyvinyl alcohol and urea on a 
surface c: said st:bst=a~e~ 

(ii) 4--Yinq s4id solutic~ 5t a ~erature suf!icient 
~a ~llov polyvi.~y~ aleohol to eross-lL"\k with 
urea t.~era-"'-y foCllinq sai~ mois~:re resistant 
coatinq on said subs~a~e. 
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7. A met.~od as claimed in CLaim 6, whe:ain said solution 
is agueous. 

a. A method as c:lab1ed in Claim 6 or Clai.i:i 1, wherein 

said subs~:~ta is a polyolefin film 

9. A met!l.od as clai:ed in Claim B, ~he:ein said surtace 

of the substrate is subjected to fla::ne or cororui 

tre~t~ent prior to seep (i). 

lO. A met:=.od ~s claimed in any one cf c:aims 6 to 9, 

vne:ein said sol~~io~ f~~a~ comprises ethylene 

10 acrylic acid copolyiner. 
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