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ethylene vinyl alcohol as co-extruded or coated layers, however, are difficult and expensive to

manufacture.
The use of multi layer films incorporating metal layers has also been proposed for

providing improved barrier properties. U.S. Patent No. 5,194,318, the disclosure of which s
25 incorporated herein by reference, discloses a metallized oriented thermoplastic film

combination having a propylene homopolymer or copolymer substrate with a high density

polyethylene skin layer on at least one side of the substrate. The high density polyethylene

skin layer further includes a thin metal layer which has been vapor deposited thereon. In one

embodiment, the high density polyethylene skin layer is flame or corona discharge treated, and
30 the metal coating is thereafter deposited onto the flame or corona discharge treated layer.

Although films which incorporate a high density polyethylene skin do not suffer from the
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20 hese and other objects are achieved in the present invention ‘which provides a multi

et

layer film having a polypropylene base layer with a high density polyethylene layer on at least
one surface thereof, with the polyethylene layer having a surface which has been subjected to
plasma treatment with a hydroxyl-donating material, such as methanol. The film also includes
a metal layer deposited on the plasma-treated surface of the polyethylene layer, for example,

25 vapor deposited aluminum. As a result, a multi layer film is provided which exhibits excellent
oxygen and moisture barrier properties.

The present invention is directed to multi layer films incorporating a polypropylene
base layer having a high density polyethylene layer adhered to at least one surface thereof. An
exposed surface of the high density polyethylene layer on the polypropylene base layer is

30 subjected to a plasma treatment in the presence of a hydroxyl-donating material. A metal layer

is then deposited on the thus treated polyethylene laygr. Films produced according to the



30 ‘subjected to a plasnma treatnent in the presence of a hydroxyl-donating

mat eri al . Avoes/zdsot ayer is then deposited on the thus PCHuES8h0844

pol yet hyl ene | ayer. Filnms produced according to the WO 98/ 32597
PCT/ US98/ 00844 -3- -3 -
present invention exhibit excellent barrier properties against the

transm ssion of oxygen and wat er vapor. The pol ypropyl ene
base | ayer . j hh@bl e
pot ypr opy| SLESHRALE Cuf pRUELAK BRFRL plopUTel sl A thslion of ooty ahd

such as 5 vatewapemne honopol yners and copol yners. Propyl ene honopol yners of
particul ar use i cl ude 0-100% i sot act i | ypro ene,

preferably 95- 9 i g?&mﬂfeegaﬁeglwbp%ts‘ﬁ _ated%y ﬁﬁ%’?“é’?é‘b’@“’"t%%&a%yl ene
horopol yn‘erﬁ E? gp%?d | AR08 A9hd MAMfLcthi® oFPhedmdpRsétcdilms, suchkut es

and nost pre era ndex of from3.5to 6 grans/ 10 m nut es.
Par t i cul fr Ipyopylene homepelymers aud cppélpmersc Bpapyleme hemopelymers of @agignlar se include

propyl ene/ et hyl ene copol yners, 50/50 10 ene: 1 copolymer, 95/5
propy! ene/ 180 9%}?8‘38 & BPLyPROPYlensy mpgt WF@bﬁYeﬁ#gﬂ ’s"tgac“cﬁ’@;?'gﬁoé’yggﬁol yner,

80/ 20 propy %ﬁ@ f?&{ﬂ) 'lé'rre%ﬂ{oﬁaﬁmﬁﬁﬂﬁlvé( H®elt ifde ranging from 2 to 10gt8ms/10
polypropylene e I ncl udes”a pol yethyl ene | ayer or skin on at |east

one s umhuteeauduaoﬂ(p‘refefﬁhly apodelymﬂevybﬁmn Befytort gramsl@ niinuteh cParievlart a

ol yor omy| @Ry mopyisas sanoimErabRe BofEr T et gRc solRts Bolsd 'ene
layers of $kb mederbuwhe-lpéo%gmerlgsmtop @né/ﬂilfakﬁtd& BBl yktier, D0 0 praPylene/1 -

density polyethyl enes, h density F et hyl enes bei ng nost suitable.
It is belidwesehetdopelymer, 80£2Q@rm3@¢nelﬂ-yngﬂw- ipaRteye %leysl‘r%(ﬂt%ness associ at ed

with high densi t’% h%?épg'! @gs[e 1£3fe§mc u%]gég' 9 a'eth}deﬁg)lr éf%is ﬂ%ﬁraﬁkﬁgt oQ\f the ng

deposi ted netal y prerer
a density q,{,rfgce,&ﬁ&eef mee;aﬂﬁthyléh@ layer can belifi ¢hefogrh ode bﬁiktlgzyep obated hnythene can

be conposed exclusively of a single, high-density L{ {‘1? | ene re a
mi xture of HOIXPRORYAERSilayer %scqf@stﬁylp@ﬁ@thrt P?\‘¥PF°BYle’Eﬁ‘laléthB§ @% g?wntemp ated
pol yet hyd e r I wax.

The pol ﬁ)r(r;igy‘ﬁ%r?gibgsee °§§[e%&ﬁ§6?‘ﬁg§‘%‘ ﬁge yet telé?rlllgh ?g%?ﬁk?%@raggﬁ%gan be

referred t aensity poletigilenes) tvitinigh dénsity pblyethylemtbumg mdsosunqahlep dtsis belidved Hat

present invention. Such an I nternedi at e 2 fllrph truct engan mclude t he
pol yet hyl ertke high erystsilinityjapd smpes Sf‘§§°6‘ﬁ*§ ?S"rt ylenes refifts Bees of

the DOlYDr G} KR8 abfktnde Bt e debbsiidd ek ye. P'a?xﬁ&ﬂirﬂﬁ;%@feh@d BRSp YRR Rdes
having a density of 0.960 or greater.

20 The high density polyethylene can be composed exclusively of a single high-density
polyethylene resin, a mixture of high density polyethylene resins, or of a high density
polyethylene containing a minor portion of 10 wt.% microcrystalline wax.

The polypropylene base layer having the poly‘ethylene layer thereon can be referred to
as an intermediate film structure, for purposes of the present invention. Such an intermediate

25 film structure can include the polyethylene layer or skin adhered to one or both sides or
surfaces of the polypropylene base layer. Of particular usefulness in the present invention are
intermediate film structures including combinations of polypropylene and high density
polyethylene, such as those disclosed in U.S. Patent No. 5,194,318. Preferably, the
intermediate film structure is comprised of co-extruded polypropylene and high density

30 polyethylene, with the intermediate film structure being subjected to biaxial orientation, as will

be described in more detail herein.

’
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20  in the presence of a hydroxyl-donating material causes the a hydroxyl-donating material to
dissociate and recombine. By exposing the polyethylene surface layer of the intermediate film
structure to the hydroxyl-donating material-plasma, the hydroxyl-donating material is believed
to dissociate into -OH free radicals, which recombine on the polyethylene surface of the
intermediate film structure. The surface of the polyethylene layer is thus transformed into an

25 alcohol rich surface containing -OH groups. Such an alcohol rich surface is believed to mimic
the surface of an ethylene vinyl alcohol bulk layer for barrier characteristics and subsequent
metallization purposes, without the added difficulty or expense involved in co-extruding or
coating such a bulk layer onto the intermediate film structure.

Hydroxyl-donating materials which are particularly useful in the present invention

30  include lower chain alcohols having less than five carbons. Particularly preferred examples

include methanol, ethanol, propanol and butanol, with methanol being most preferred.
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20 Additionally, the -OH groups impart a degree of polarity to the polyethylene surface of
the intermediate film structure. Such polarity is believed to strengthen the adhesion of the
subsequently deposited metal layer. Typically, polyolefin films are non-polar in nature. In
order to provide good metal adhesion for deposited metal layer, it is believed that at least a
small degree of polarity is necessary. U.S. Patent No. 4,897,305 attempts to provide

25 improved adhesion to a polyolefin film using plasma treatment with an aliphatic hydrocarbon.
It is noted in that patent that such treatment accomplishes improved metal-to-polyolefin
adhesion without altering the non-polar nature of the film. To the contrary, in the present
invention the surface characteristics of the high density polyethylene layer of the intermediate
film structure can be altered to provide a small degree of polarity without deleteriously

30 affecting the overall quality of the film or the metal adhesion.

As indicated above, the oxygen content 9f the hydroxyl-donating material is believed

to play an important role in the barrier properties of the film, in that the dissociation and
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understood, it i s proposed that free radicals are forned directly on the
exposed  radical sites on thyy surfaee ¢irgact.HOT exsapleyyith added pxygrn ip theslasmazand withat

two nechani i . ' ;
aroups. on TEERRbEnRGhELLEOh the plaerBEREBAANE A0 WO IBRE
groups ar eogdrasndaed by hydroxyl noities which are produced by the plasng,

whi ch reconbi ne_ wi.th the.free radical sites fornmed on the filmsurface.
S_econd,l(gt he f regmh_ the a&gﬁ‘?rb%ilem%'g‘?"eg lwf’t‘ﬂ@gtag#&é é‘“@%{h’gpgafgﬁ‘,ng}%ﬂdé%%
wi t h addedy@Ry $8ih th@pﬁé@&t%\@ﬁﬁ@l, §6‘ﬂ>n§1a§ Bufficient Jx"ygéh iQ)SFErs&E%tl@th%ﬁ)xﬂe”er at ed

in the plasma, to produce the hydroxyl -surface group_s directly - on the
surface. 18onating matepial tp maintaincpropesrconeentraijofeof free raflicals capablesl farming anat

2o o0ty AL B 1 W1 e present | vent o

material to mai NbblegasesRicHa helh@h o€ Bigoa chDMs®be AddRa té bl sk 16 PR Lhigh

form n%Oanenergy sp%l:i(e:s? tr;l?ﬂl: exmrhiar?crze tisxtlaj erﬂ]::c(;ihco(la diggocgart]i%n,prgli%gltfggrlla?ti%?x a.lnt;zii >slt?brs'equem:
recombination on the film surface.

The intermediate film structure having the alcohol-plasma treated polyethylene surface
layer thereon further includes a metal layer deposited.on the treated polyethylene layer. Such
deposited metal layers are known in the art, and can be deposited using any known method,

25 for instance, vacuum deposition, electroplating, sputtering, etc. Preferably, the metal layer is
one of vacuum deposited aluminum, copper, silver, chromium, gold, and mixtures thereof,
with vacuum deposited aluminum being most preferred.

Optionally, a heat sealable polymer can be incorporated into the film. Such a heat
sealable polymer can be any layer or coating which will permit the film to be heat sealed to

30 itself or heat sealed to some other surface, as is known in the art. Preferably, the intermediate

film structure includes a polypropylene base layer with a polyethylene layer on one side thereof

and a heat sealable layer on the other side thereof. The preferred heat sealable polymer is, for



Nobl e gases such as heliumor argon can also be added to the plasma to

provi de hi gh 2Gvewgsmy7 speci es that enhance the al cohol di ssoci ptTAwB9s/00844
radi cal formation and subsequent reconbi nati on on the filmsurface.

The internediate filmstructure having the algaohol -plasm treated

potiyet hyl ene surface | ayer thereon further includes a netal |ayer
deposited on the treated pol yethylene | ayer. Such deposi ted netal

| ayers are kno t 1

25 for |nstan\c§l;aaxh ac%lﬁ%wéneoﬁaglg%%b?ectroplrtgt??‘rllgﬁlyggﬁ F%"?ﬁgm%ege 1*‘(@@8)
Preferably, theerpetymier.| Fyeratibof ethylenotepropylereco butede ds prefutably tromQii§% ethylene,

R i e i
seal abl e pol ymgto,cane f&ﬂﬁl@ﬁ?ﬁd'ﬁﬁnﬁ’?ﬁ%@ob%’%‘ﬁy »$élgﬁl polfiRépylene bein

seal abl e pol yner can e an ayer or coating which ermt the filmto
be heat seaISedpamcﬁlarlyuSQfellf or heat seal ed to sone ot her surface, as is

known in the art. f er abl 1nte b I fs ruct ces
Ny BT ony e bas AHeEtBvey; 3 BtapIo hE (v G ve smploved B GHEIRE, Toq iBfemppiie
and a heat Sea'ﬁﬁ{? 'sﬁu&tﬁbéec{an%lddé% p&%ﬁé&é@%&g}g&eﬁmﬂﬁwm%n@ﬁr bRdhe side

seal abl e pol yne _ _
PCT/ US98/ 00844 thereof and a prmtable surface layer on the other side thereof. The printable surface can be

exanple, an eth ro ner o

oty ene- pr opy AL BOFIRL FPAEI CEpsssvins S TR RLSH e oy much 25  golyplefip fomaRavper
propyl ene tg blébg&?mér drsteRo %Hlﬁéafﬂoﬁﬂboﬁ:&%eetmgﬂ @Sty polyethﬂ@nelgﬁ:%
pi.opyl ene and Yo but ene- wWith an et hyl ene propyl ene caopoly

cont ai ni ng f r osvddlitiomallsy apelygeric dilm yay be lamigated e%t@léam%’ 15*9 Tt fpyer

pol ypr opyl ene | n 5 rl. Q@%I
printable surf %im ?3(:}1 ?o@g%’%be e%ﬁlllo{}%ggfﬂl{gogaué%gﬂ?ess a?(?]gm?%lrt]lﬁ erne \é? oYthe
filmstructure ogadmll ﬁnﬁlaiﬂe:aﬁﬁnﬂieymwd uhaeadmsprobames ofitht lfilra. [Tht pelymgtiefilen can

| ayer on one side thereof and a printable s ce Iayer an [he ot her
si de t hereof THheopentad, amoeersteqi,fte?@%% op @paque. P @&4 heeplyrgre fina 1501

recei vi ng 8 ‘E@m r, 10

copol yner orsot &F %'gfjo pé?‘,g%f)g{;igétﬂgg%ehg‘{bgbp%f&e’g%érﬁgdﬁwg‘ﬁ nsit Qbﬂ‘?

pol yet hyl ene, etc. Such an additional pmiyhnemcoﬁiai ¢ap, bedamioktydriy the nﬁetilrlaymaysntgany suitable
| am nated to th rretal Lti.laye fi]lm. Such | yneri.c,.
filmcan inpro?8hesHE gh P@’é"“l?& BT ?ér§gugtffﬁwﬁb%%fé‘ﬂr"eelﬁ'18§’i %Pﬂﬁc%oqwlpﬁ?% applied in
overall film %qnﬁa&gmgmoﬁmgp rbdig barrier properties of the film

The polyneric filmcan orient ed unoriented, transparent or opaqgue.

Preferably, the pol Jiemiuiti iaybthﬁlms of the presieptinwenyion genesallyhare a totel thicknesypi0.55 to
preferably % (:7‘."6 mHs. p'%é/ I‘?Igﬁ) Hgns%y polglcﬁyl)ene layer is preferably 0.02 to 0.08 mils.

The multi layer films of the present invention exhibit excellent barrier properties

against water vapor transmission and oxygen transmission. For example, the water vapor

transmission rate of the multi layer film of the presenf invention is less than 0.01 grams per

100 square inches-24 hours. The oxygen transmission rate is less than 1.0-2.0 cc/100 square
25 inches-24 hours.

The present invention also relates to a method of producing a multi layer film having
excellent barrier properties against the transmission of oxygen and water vapor. Inthe
method, an intermediate film structure is provided incorporating a polypropylene base layer
having a high density polyethylene layer adhered to at least one side thereof. Preferably, the

30 intermediate film structure is provided by co-extruding the high density polyethylene skin layer

with a selected propylene homopolymer or copolymer base layer. The intermediate film



Such an additional polyneric filmcan be lamnated to the netal |ayer using
any suitabl dhesive. A particularly preferred adhesive is a hot nelt’
Iom/densitfﬁgg?eg?zylene, applied in an amount of abou?clﬁmﬁ$0ﬁﬂs per
ream The multi layer filnms of the present invention generally
have a total thickness of 0.55 to 20 2.0-8ils. The hi gh density _

pol yethyl ene | ayer is preferably 0.02 to 0.08 ms. The mul ti

| ayer filnms of the pBesent i nvention exhibit excellent barrier properties

agai nst watSHUCHES AR thembaerientaddn thermaching skinactionand/er the toansversy dieectiomlaad is he

wat er vapor. LS55 h lti layer fil.maf the present
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oxygen transni s<Iherhighedensityspdlpaiylénediyet ofthe iflerafeliaQORIF MRS R thé'ri;s?theét‘eaAf
hour s. esent invention also relates to a nethod o0

The pr . .
produci ng 4° RifFmp treatment pith 3\plastia 0f an hydrogd-denatingimaterial, for examplre mietlesol.
agai nst 4 h ) $al p I he od, ,an
Prer ned: acach PR RSkanlCan BOAIEIn iffed L 5 ARG knob ih 1%t R fFabhe Sicice
| ayer phessia tgatmenit Gpradéadsiut jn pedcyemfjihmber ukiag aconiiiRus eoll Peakberdt SfgholoNne
si de thereqf Prgfera&l \ée@pithe ]?»0 internediate_fi|l mstructure |s7prow ded by
co- ext r udi optnyQusly ticating 2 fim, §pt stanceds desopbed indy.Sr Patent N\i4,897:305¢| ect ed

propyl ene hQEBRRht¢dREreR bytRRAlkEEr base layer. The intermediate film
VIO 98/ 32597 reffibye

PCT/ US98/ 00844 The plasma treatment is carried out under negative pressure, preferably at a pressi?e of

structu n oriented.in, the chi.ne direction and/or the

t ransve{ seagit? éﬁwwﬂﬁwﬁfﬂamﬁ'spmfefab?y %g%a‘ﬁ‘ﬂ]:é‘l"gr dtbe jerppestug quying the:plesser i n
both the mughinent RpefbraBRIHAAtaRed ht RREI19BEC. _ The high density
pol yet hyl ene Iaxxzir of the internmediate filmstructure is then subjected

to plasma treat MEHn thervacizuny chasther, dhe film imsticed forim id exgiskd ip tmthgdrioayl;ddnating

exanpl e, @Qgp. C t reat ne can be acconplished hy any
manner kng‘\'}n{a i {"t%s%orfg f ég'r gzrgéega‘z) yy,t}_lestl@?f’xypaona?ﬁ mafegatip ?‘?‘?E?lg’"i“ég/ carri ed
out in a véowedind teqtasnasshagber a@@mbmuwab&htlo.t-am%gmﬁsm% uare footf OF
cont i nuqusl ¥ﬁt reating,a film for instance as described in U S. Patent No.

4, 897, 395, of film progessed BSBIAMIA. herei n by ref er ence. The pl asma
treatnent is capljischaaytned : * eSsSur referably at .a pressure
of 10 20 to 300‘30%?#1 P e %rgt,%lﬁggc?a’%i?'\églé%agﬁ@’ﬂfgg‘ﬁ%é%ﬁﬁgﬁ |%i%’f“\é"rb?": Pl

t enper at ur gemtmatingglechredq fasinitance by a plamatahade. iWitptelappidatiyn BRiMdlaiaed at

20[err] C in the vacuum chamher, the filmin

to 80 C, . Wt h . ) )
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20 OH groups. Preferably, the plasma is carried out at a power density of about 2-4 watts per

square foot of film processed per minute.

The plasma treatment is conducted for a period of 5 to 60 milliseconds. After the film
is passed through the plasma zone, the intermediate film structure having -OH free radicals
present on the polyethylene surface thereof is then ready for deposition of the metal layer.

25 While maintaining the intermediate film structure within the vacuum chamber, the intermediate
film structure is transferred to or transported to the metal layer deposition area. Such metal
deposition can be carried out using any suitable method, for example thermal evaporation of
aluminum followed by condensation of the aluminum on the film surface, which is preferably
rotating on a chilled roll.

30 As discussed, the plasma treatment in the presence of the hydroxyl-donating material
establishes a high density of hydroxyl free radicals and imparts a high density of hydroxyl

groups on the surface of the film. A plasma treated material generally has excess free radicals



flowed into the plasma chanber at a flow rate of about 0.1-4 SCCM of gas

per 1 square fwotesazs97of fil m processed per m nute. PCTAISpS/G084ve,
is then established within the vacuum chanber using a suitable plasm
generating electrode, for instance by a plana-cathode. Wth the
application of an electric field, the plasm energizes the nol ecul es
of the hydroxyl-donating material, causing themto di ssoci ate and
reconbi ne on tygick Hﬁﬁ:ﬂ%xmﬁzetln %e%éééﬁéé%a%nqag} ﬁdseiaufgfthé hge Fdicdl prodhdisg §ep,Me.
of - 20 OH groups.” Preferably, the plasma is carried out at a power

density of aboenpoﬂ}rétmmetlgdmyl-donatmgnpmnel-;ﬁlma ofd fhelmntqjdmedqmnparstep within

0 i 111 seconde same uasiamtF R P, i efiedpus B ARGt RibifreBCia 0 athicn couf
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pol yet hyl ene surface thereof is then ready for deESS|t|on of the netal

| ayer. 25 Whi pmpcmamofahnﬁhg Thus, it mfeeath mhet the plese trgatmentand theimetalkeation are
vacuum chamber, @mﬂinter Hcture is transferred to or

transported t o d¥ fepuen @r‘nﬁl@ﬁ?ﬂ‘f Y?%’H 'Such net al deposi ti on

can be carried out WhilethedWentith haeen ik he&nb&prn tepaiafispedifiteériBddiments, those
evapor ati on of al um num fol | owed by condensati on of the al uni num on
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Aiplasma treated material generally has excess free radicals WO
98/ 32597
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whi ch quickly oxidize in the presence of air. By providing the free radical
produci ng step, i.e. exposure to the hydroxyl -donating

mat eri al - pl asma, and the netal |ayer deposition step within t he sane
vacuum chanber, the internmediate filmstructure is not subjected to air,
whi ch coul d del eteriously effect the adherence of the netal |ayer and

del eteriously effect the barrier 5 properties of the film Thus, it is
preferable that the plasma treatnment and the netallization are

conducted sequentially in the sane vacuum chanber. VWil e the

i nvention has been thus described in terns of specific enbodi nents, those
skilled in the art will recognize that various nodifications and variations
can be made w t hout departing fromthe spirit and scope of this

i nvention. Such nodifications and variations are 10 considered to be within
the purview and scope of the appended cl ai ns.
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CLAI Ms: 1. A mlti layer filmconprisi ngPCT,US%/oos“

a pol ypropyl ené base | ayer 10 a high density polyethyl ene
| ayer adhered to at | east one side of salho 5 pol ypropyl ene base | ayer,

sai d pol yet hyl ene | ayer having an exposed surface, said polyethyl ene
| ayer bei nwsded with a plasnma coating of hydroxyl groups on said

exposed sur and a netal |ayer deposited on said
pol yet hyl ene | ayer. 2. The filmof claim1, wherein said
pol ypropyl ene base | ayer and said pol yet hyl ene | ayer are co-extruded.
10 3. L. TheA muithlayér fibngompdsingvher ei n sai d pol ypropyl ene base

| ayer and said -poIl et hyl ene Ila{}?r are biaxially oriented.

4. The filmof cl aﬁqﬂ%’,m ENELPIF Ia¥ g netal layer is selected fromthe

group consi sti ng Kfh déndity POIfRthySHRAYer adtekatib. at féﬂﬁt%%ﬂ‘efogg%iﬁ’ and
m Xt ures_thereof. i 5. he filmof claiml1, further

conpr i si‘hg pPalypeqnylese hasednyer,seidynebiethylepe layenhaying ah®xpesed emcﬁdcesaid:ipolyet?yleneh
pol ypr opyl <] . . 6. The filmof claiml, further
conpri si ng?%%ﬁ@%ﬁgéu%&? ith § plasma goating of hydroxy] groups on sai ?Wé&l.s ace, and

a metal layer deposited on said polyethylene layer.

2. The film of claim 1, wherein said polypropylene base layer and said

polyethylene layer are co-extruded.

10 3. The film of claim 1, wherein said polypropylene base layer and said

polyethylene layer are biaxially oriented.

4. The film of claim '1, wherein said metal layer is selected from the group

consisting of aluminum, copper, silver, chromium, gold, and mixtures thereof.

5. The film of claim 1, further comprising a heat sealable polymer layer on one

15 side of said polypropylene base layer.

6. The film of claim 1, further comprising a polymeric film laminated to said metal

layer.

7. A method of forming a multi layer film comprising:
providing a polypropylene base layer having a high density polyethylene layer
20 adhered to at least one side thereof’
plasma treating an exposed surface of said polyethylene layer with a hydroxyl
donating material; and

depositing a metal layer onto said plasma treated polyethylene layer.

»
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7. A rmethod of forming a multi layer filmconprising:
provi di ng a pokwpssmydrene base | ayer having a high density pol yethusssaesas

| ayer 20 adhered to at | east one side thereof; pl asma
treating an exposed surface of said polyet hyllqn_e | ayer with a hydroxyl
donating material; and depositing a netal |ayer onto
said plasma treat ed pol yet hyl ene | ayer. WO 98/ 32597
PCT/ US98/ 00844

7 1
8. The net hod of 8c| aim 5met ogrogldr?l Bal ‘a’h%regrsglg hlydrc?xxac%olnﬁtén%? teefjlgdéf capable of
capabl e of dnsﬁbcMmgmablhpq;oxyltﬂeehydlcabs;yhd fefas@craadg onkad palydthyleaslisom at i ng
on said polyethylene |ayer. . The nmethod of claim7,
wherein said hydroxyl donating material | s sel ected fromthe group
consi sting of net ha ol t
: 0. A ot hodrSabied SPEARR? Whor A HyaAlt kbl Macckidit Mieg

said plasma tr &am thg group cosnsigtingauf enethandl) ethanols propan,i tatdngl ami raxxmragihereof.
vacuum chanber.

5 10. A method as in claim 7, wherein said depositing step and said plasma treating

step are conducted sequentially in a single vacuum chamber.
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