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VETALLI ZED NYOTI8I02305R PACKAG NG RRCIVUS97/12161°
This invention relates to netallized nmultilayered filnms 5 utilized in the
packagi ng of food or non-food products or in the formati on of bags,
cartons or pouch-type containers desii;ned to hold such products.
Metallized plastic filnms having a pol yol®f+n~core | ayer, e.g., of an
ori eénted isotactic pol ypropyl ene '8 pDQl v CPP), have been widely
utilized in food and non-food g Bt ner s because of

t hei,r desirable properties, | .cPACKNGI Mto the transm ssion of
noi-st ur e, air, deleterious flavors and the like, as well as their

excel l ent nechani cal properties. However, a disadvantage_of 15 man of
these filns is t/fhif finentioniretakes n'gometaiz%azed nmultijayered b

the metsal fRp@MSGed qff?&t?é‘%éﬁ%@éﬂ@@of“ﬂ@od or ﬁsal-fabaea%ech%r afly
neans sufficient_to overcone t hese difficulties would all qw for the

producti on &Perdemmatiop o ?9?rmP?ﬁEPP%e?FeP°§EFFEMPFoF°H§@&ﬂﬁWﬁ;

appl i cat i ondesi@ned to Hdndusnnmkpmﬁduttﬁ this invention, a netallized
mul tilayered fil f C tion e
conprising a fil ge}u & %v%gﬁi%glggggﬁs on pgl&glefln %) gba}%er,
| ayer conpresidng @ﬂwannqnwentgptm&ntqm#ymepplyprOPEIQne anmpmmanam

pol yprgpy! quﬂwmm\»e‘rﬁseerpmi&&@ '\Ytﬁsizeé" fﬂdféofiﬂ hHa2nBRL-206a
anhydri de- nodi fi ed pol yol efin, e.dg. grgge en | f
t

sai d nale|cpéﬁﬁﬁﬁﬁqﬁaQHQMQQQEFkRﬁERNQﬂ??P$% @ ir BFEHH@HN&tf]the base
po: ymer OL phedp@mta:y;,yar.,e.ap relibstaice to tméowanfgmkse?haﬁer m@i‘ls?cfuﬂa
mal ei ¢ anhy e ifi sug t care |ayer;
c) a netal rqeé'él \(/ilgr%g ‘fa felraqpéyanaqe‘% ntl? nggﬁeh ?53&819 af'€o 5‘Ie fopol ymer
(EVOH) on aemleﬂd@@tomaqmmael Imertlesconmavamg.sal diphdvdatage o f

anhydrjsde- ”HQhE’%Q‘@Hé&H‘?lIhs is ﬁKe(ﬁlffﬁébﬁ@ﬁebf é3@¥gih§etﬂﬂdﬁgéﬂh

pol yol efin &Ie | ayer; d tionally, he her Side
core |ayer, 13Yer %QW% Khe I’&i’e{l hERRTh S & ?5%?5 n%T’?l ﬂBtPéHﬂ&gatw
t han t Beklofstirehgti.e IEes, driemdansn subsicbértcoot avergome these

difficulties would allow for the production of metallized
films much better suited for packaging applications.

20 In accordance with this invention, a metallized
multilayered film suitable for packaging applications is
provided comprising a film substrate having in cross-section

a) a core layer comprising a film-forming base polymer,
e.g., an isotactic polypropylene homopolymer, optionally

25 blended with a maleic anhydride-modified polyoclefin, e.g.,

" polypropylene;

b) if said maleic anhydride-modified polyolefin is not
blended with the base polymer of the core layer, an adhesion-
promoting tie layer of said maleic anhydride-modified

30 polyolefin on one surface of the core layer:

c) a metal receiving skin layer of an ethylene vinyl
alcohol copolymer (EVOH) on a surface of the core layer
containing said blended maleic anhydride-modified polyolefin
or of said maleic anhydride-modified polyolefin tie layer;

35 d) optionally, on the other side of the core layer, a
polymer skin layer having a lower melting temperature than
that of the core layer, such film substrate containing a
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-2- woRlddesdeposit, e.g., of alum numon the EVOH copgqyeRéviaiet
surface and a ow1tenperature seal abl e coating (LTSC) conprising a
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of a specific enbod nme

core layer alone if not blended with any other polymer or the

core layer polymer blended with a minor amount of adhesion

promoting maleic anhydride-modified polyolefin as described
20 hereinafter.

Optionally, a printed ink pattern may be applied to the
exposed surface of either the sealable coating on the metal
layer, or the coated or uncoated surface on the other side of
the film, with an overlacquer or cold seal coating applied to

25 the surface containing the printed pattern to protect the
pattern from damage. Also optionally, another film may be
laminated to any surface of the metallized film which does
not contain an overlacquer.

It has been found that the film of this invention is

30 suitable for packaging applications where the metal layer is
protected by a sealable coating with good metal adhesion and
high seal strength.

The drawing illustrates in schematic form the various
layers in the cross-section of a specific embodiment of a

35 film of this invention as described herein and is self-
explanatory.
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pol ymer of the core layer of the filmof this i nvention generally has
mechani cal properties consi dered necegsary or desirable in the film
In many cases, such polyner Is a polyolef in having a nelting point,
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hi gher nel tiygychan and i mm sci bl e mnth the core | ayer base polyner
and the core |ayer be, any qf. those 25 di scl osed, .for in U S
Patent Nos. 4, 37%’@1@%diesyra0§%%%a%%9p°*ﬁgeﬁl & é"teesf%yrig & ¢8Ffosed
of a pol ynerlayer ofe.tthe ﬁu.]pmlcyﬁstlexs simvensipal sutay hdgh tdempithal at e
(PBT) or n ep t |
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particle S' ranrH;epoﬁfgto &S &BympPfe, Q%Re to 948°p Sndoals&ﬁbé@antlal

mcrons, prefe 2 ‘'m’crons. m cr ospheres may be present
in the coredegree 9f srystallimiby. of up to 20 wt.% preferably 4 to 12

W . % based on theaBt ifHtdlsivddto Ghrbli€c@OkY FRI M Riich |1k tdFaf@et heRef

the core
being subjected to uniaxial or biaxial orientation as

20 described hereinafter, microspheres may optionally be
dispersed in the core layer polymer before extrusion and
orientation of the film. Such microspheres are composed of a
material higher melting than and immiscible with the core
layer base polymer and the core layer may be any of those

25 disclosed, for example, in U.S. Patent Nos. 4,377,616 and
4,632,869. The microspheres may be composed of a polymer,
e.g., a polyester such as polybutylene terephthalate (PBT) or
polyethylene terephthalate (PET), a nylon, an acrylic resin,
or polystyrene, or an inorganic material such as glass, metal

30 or ceramic. The preferred material for the microspheres is
PBT. The particle size of the microspheres may be, for
example, 0.1 to 10 microns, preferably 0.75 to 2 microns.
The microspheres may be present in.the core layer in an
amount of up to 20 wt.%, preferably 4 to 12 wt.% based on the

3s total weight of the polymer matrix in the portion of the core
layer containing the microspheres. To preserve the
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av 11 abl e n Il ITre 0 (@) e

cdfol yneF AR ERE RsRdHer rYef i BophRPoRpREH éﬁqlﬁieﬂn |

0. 89-0. & paesEnd 1i30Bhe \Gaxe Weenlngdpbhat otbefresilde ®f5akeh] C 25
(ASTM Dbﬁiaa'x ‘f?ori% har 51§Pe17 Oh 4058 y‘ R 2840 m@ilttl'ri@ trreaﬁl%?iggﬁ@feﬂ'o

to 160[err]C M D 2117 I S essen to use |
anhydr | #BaRo e &PX%01 AN &K -.rwla?.no?’aeh eoppwmf-ﬁese&sg—rate ismyer with the

EVOH copab @&lteldaw ,uﬂmmlseoﬁobyaﬁia@f oi‘ﬂéntatloﬁqr% et e @ nfo e EVOH

aRyar | BEOHBH R goirsasnars SEVIRE,LBRcRRISPERT: f0 BoAP ARIWE of (he

core | agppearance. generally present in an anount, for exanple, under

10w % o gfard yarﬁ'xﬁlffdé—xﬁo&ifféaaﬁsgyB@etfliﬁ cyj.ned wei ght of

base pol yoer and _nodi fi ed, pgol yol ef i n.
polypropylene, which is present in the core layer or in a

skin layer on one side of the core layer may be prepared by
20 any process, for example, such as disclosed in U.S. Patent

Nos. 3,433,777 and 4,198,327. A commercially available

maleic anhydride-modified polypropylene or propylene

copolymer has the following physical characteristics: density

0.89~-0.91 (ASTM D-1505), Vicat softening point 100° to 150°C
25 ({ASTM D-1525); Shore hardness 50-70 (ASTM D-2240); melting

point 140" to 160°C (ASTM D-2117). It is essential to use a
maleic anhydride-modified polyolefin in order to tie the core
layer with the EVOH copolymer layer, the base polymer of the
core layer and the EVOH copolymer being generally

30 incompatible. If the maleic anhydride-modified polyolefin is
blended with the base polymer of the core layer, it is
generally present in an amount, for example, under 10 wt.%,
preferably 0.5 to 1.5 wt.% based on the combined weight of
base polymer and modified polyolefin.

35 The ethylene vinyl alcohol (EVOH) copolymer referred to
herein can be obtained from any commercial source. For
example, extrusion grade ethylene vinyl alcochol copolymer is
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under the nane EVAL from Kuraray Co. Ltd. gf Japan. EVOH copol yner is
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Pol yners fa é n s cg}egory se pol yner
i s an i sot axanglipgl fprop@ilets omypdyner 15 are, for exanple i sotactic
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havi ng, forthe c°€§aﬁﬁwér'$ﬂﬁ9ﬁ}§§u?R#E ef oke BYPH copalvpex;ikayse ife

i sot agdic Cp@etéﬁsmyoanmmm@mw&iﬁdwaaﬁﬁoar pRYyhee, sm:h ﬁ hyl ene in
an anount of,_ for exanple, 1 to 5 wt.%of the copol

opti onal | y, PBEY9LEfdn; Rayingmdudiowep melting, pabpt, &f O'Sqﬁ)¥F%ﬁt9§cﬁ
the copol YpeyefX b BB ¥EPIShoc 10wl Cafdl De USESyhEE bie el icihal skin
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| ayer of the substrate on tH re |ayer opp03|te
that of thel@ser.Eveplyveaisy fial linch witthinrthigyeatsgesypsl rthe %mre
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f h |
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isotactic copolymers of monomers consisting of propylene,

20 ethylene in an amount of, for example, 1 to 5 wt.% of the
copolymer, and optionally, butylene in an amount, for
example, of 0.5 to 5 wt.% of the copolymer. Other polymers
which can be used for the optional skin layer of the film
substrate on the side of the core layer opposite that of the

25 EVOH copolymer when the core layer base polymer is an

" isotactic polypropylene homopolymer are, for example, high
density polyethylene (HDPE), and linear low density
pelyethylene (LLDPE). If the core layer base polymer is an
HDPE; the polymer of such optional skin layer may be any of

30 the polymers disclosed previously as suitable for such layers
when the core layer base polymer is an isotactic polypro-
pylene homopolymer except for HDPE itself, as long as the
polymer has the requisite lower melting temperature than the
HDPE making up the core layer.

35 The polymer substrate of the metallized film of this
invention comprising a core layer, a tie layer if present, an
EVOH copolymer layer and an optional skin layer on the side
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HDPE would be uniaxially oriented, i.e., only in the machine
direction.
20 For some purposes, it may be desirable to produce the

polymer substrate comprising the core and skin layers, and
tie layer, if used, by a cast film or chill roll extrusion
process rather than a coextrusion and orientation process.
In this case, the final polymer substrate is essentially

25 unoriented and the final metallized film is generally much
less stiff than films in which the substrate is prepared by a
coextrusion and orientation process.

Before applying the metal, primer or polymeric, film-

forming coatings to the surfaces of the film substrate, as

30 described hereinafter, the EVOH copolymer surface and the
opposite surface are optionally treated to insure that the
coatings will be strongly adherent to the film substrate,
thereby eliminating the possibility of the coatings peeling
or being stripped from the film. This treatment can be

35 accomplished by employing known prior art techniques such as
for example, film chlorination, i.e., exposure of the film to
gaseous chlorine, treatment with oxidizing agents such as
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12.7 um to 76.2 um (O 5 to 3.0 mils), wherein the cavitated

or uncavitated core layer has a thickness, for example, of 75

20 to 99% of the total film thickness, the maleic anhydride
modified polyolefin tie layer, if used, has a thickness of,
for example, 0.5 to 5% of the total film thickness, the EVOH
metallizable layer has a thickness of, for example, 1 to 20%
of the total film thickness, and the optional skin layer of

25 polymer having a lower melting temperature than the core
layer polymer present on the other side of the core layer has
a thickness of, for example, 1 to 10% of the total film

thickness.
'Application of a metal coating to the EVOH surface of
30 the oriented film substrate is usually accomplished by

conventional vacuum deposition although other metallization
techniques known in the art such as electroplating or
sputtering may also be used. Aluminum is preferred as the
metal utilized for this purpose although other metals capable
35 of being vacuum deposited such as gold, zinc, copper, silver
and others known in the art may also be utilized for certain
purposes. The thickness of the deposited metal coating may
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50,000, preferably 4,000 to 10,000,
The base carboxylic acid copolymer in the low

temperature sealable coating applied to the metallized

20 surface is often obtained as a solution or fine dispersion of
an ammonium salt of the copolymer in an ammoniacal water
solution. When the copolymer is dried, ammonia is given off
and the ionized and water sensitive carboxylate groups are
converted to largely unionized and less water sensitive free

25 carboxyl groups. In practicing this invention, however,
there may be added to the solution or dispersion of the
ethylene copolymer an amount of ions of at least one metal
from Group IA, IIA or IIB of the Periodic Table (CAS
version), preferably, sodium, potassium, lithium, calcium or

30 zinc ions, and most preferably sodium ions, e.g., in the form
of their hydroxides. The guantity of such metallic ions may
be in the range sufficient to neutralize, for example, 2 to
80%, preferably 10 to 50% of the total carboxylate groups in
the copolymer. The presence of such metal ions has been

35 found in many cases to result in an improvement in certain
properties, e.g., coefficient of friction (COF), hot tack,
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exanpl natut at'’ waxes’ stic beeswax, japan
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13 phr. prolBRREAGe Ry B1ee SoRfain 3 Alsperapd g nf 1o 3 MEHREATRIYas
an anti-bl ockdrge npdeticle size carnauba or microcrystalline wax as an

20 anti-blocking agent. Other waxes which may be used are, for
example, natural waxes such as paraffin wax, beeswax, japan
wax, montan wax, etc., and synthetic waxes such as
hydrogenated castor oil, chlorinated hydrocarbon waxes, long
chain fatty acid amides, etc. The wax may be present in the

25 coating in an amount of, for example, 2 to 12 phr, preferably

' 3 to 5 phr.

In addition to functioning as an anti-blocking material,
the wax when incorporated into the coatings of the present
invention also functions to improve the "cold-slip"

30 properties of the films coated therewith, i.e., the ability
of a film to satisfactorily slide across surfaces at room
temperature.

The sealable coating applied to the metallized surface
of the film may also contain a particulate material, e.g., an

35 amorphous silica, for the purpose of further reducing the
tack of the coating at room temperature. Amorphous silica is
composed of particles which are agglomerations of smaller
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t he surf&xam@tlet,h@ff id moogpqsit e time avtiaibactdrialf agent may I-zbl/maue to
ensure agg mge of this coating to such opposite 20 surface of the film
substr at a coatl ng of primer is first applied to such surface,
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for the surface of the film opposite the metallized surface.
However, to ensure adherence of this coating to such opposite
20 surface of the film substrate, a coating of primer is first
applied to such surface, either after the skin layer on such
surface is treated to increase further its adhesiveness to
other materials, e.g., by corona discharge or flame treating,
or in the absence of such treatment. Primer materials which
25 are suitable are well known in the art and include, for
exanple, titanates, poly(ethyleneimine), and reaction
products of an epoxy resin and an aminoethylated vinyl
polymer. The primer is applied to the treated surface of the
film substrate by conventional solution coating means. A
30 particularly effective primer herein is poly(ethylene imine)
applied as either an aqueous or organic solvent e.g.,
ethanol, solution, or as a solution in a mixture of water and
organic solvent, containing 0.5 wt.% of the imine.
The coating applied to the primer-containing surface of
35 the film opposite the metallized surface may be a sealable
coating of the same type as that applied to the metallized
surface or it may be any of other types of polymeric, film-
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netallized surface of the filny particula a wax such as carnauba
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compositions which are the same or similar in nature and

20 amount as those disclosed previously as suitable in the low
temperature sealable coating applied to the metallized
surface of the film, particularly a wax such as carnauba wax
which functions as an antiblocking and cold slip agent, and
talc which acts as a lubricant. This type of composition is

25 disclosed, for example, in U.S. Patent Nos. 3,753,769 and

" 4,749,616.

Another type of polymeric coating which may be applied
to the surface of the film opposite the metallized surface in
conjunction with a primer is a coating in which the film-

30 forming component is a polymer of at least 50 wt.% of
vinylidine chloride, preferably 75 to 92 wt.% of vinylidine
chloride, 2 to 6 wt.% of an a,f-ethylenically unsaturated
acid such as any of those disclosed previously as suitable
for the copolymers in sealable coatings and the remainder a

35 C1-C4 alkyl acrylate or methacrylate, or acrylonitrile.
Additives the same or similar to those disclosed previously
in other coatings may also be present in these coatings. The
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to the substrate polymer film.
The LTSC and other polymeric film-forming coating, if
20 used, once applied to the film are subsequently dried by hot
air, radiant heat or by any other suitable means thereby
providing a non-water soluble, adherent, glossy coated film
product useful, for example, as a packaging film.
A printed ink pattern may be applied to the coating on
25 either surface of the film, or to the uncoated surface
opposite the metallized surface if no coating is applied to
such opposite surface, using, for example a conventional
solvent-based ink composition. The printed pattern may be
covered with an overlacquer to prevent the pattern from
30 damage. The overlacquer may cover the entire surface
containing the printed pattern, in which case sealing is
accomplished solely by the softening of the coating or a
polymer skin layer on the opposite surface of the film on the
portion of the film constituting the outer film of the seal.
s However, if an "in to out" seal is also desired wherein
sealing is also accomplished by the softening of the coating
or polymer skin layer on the surface containing the printed
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superior mechanical properties, e.g., isotactic polypropylene
20 homopolymer, which is bonded to the film of the invention
using as an adhesive molten polymer having a lower melting
point than the laminating polymer, e.g., low density
polyethylene (LDPE), or the laminating film may comprise a
major layer of such polymer of superior mechanical properties
25 and a minor layer of a polymer having a lower melting
temperature than the polymer of the major layer, with the
lamination being accomplished by pressing the surface of the
lanminating film containing such minor layer against the
desired surface of the metallized film of the invention at a
30 temperature high enough to render tacky the polymer of the
minor layer. The methods and eguipment necessary to
accomplish the described bonding are well-known in the art.
Comparative Example A
A four layer biaxially oriented film was prepared by
35 coextruding a primary isotactic polypropylene homopolymer
core layer base polymer matrix (with a melt flow of 3.0)
blended with 8 wt.% polybutylene terephthalate (PBT)
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wi t!A 48 @bl SPettyl %ﬁeccommteéet%bhsfﬂeand stnetehededni thegmavbineyer
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but ene- 1 The coextrudate was, quenched 10 at 30[err] to 50[err]C

r eheat edtiBeS15REr ANCARRF RGIAT e SPIREIHIFRAPEHEl1e rangingt FeR 356 nes
usijgg tragspebkcroll's operating at different speeds. After the desired
machi ne direction orientation, the filmwas transversely stretch
oriented 8 Thet Fl‘?ééllté{ngarfléﬁbﬁtﬁﬂf iaft OVYeFber 2Rk ECy} cganger afiging ram
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an EVOH layer of 1.5 um (0.06 mil), an adhesion promoting tie
layer of 0.5 um (0.02 mil) and on the opposite side of the

20 core layer, a heat sealable layer of 1.3 um (0.05 mil).
Subsequently the metal receiving EVOH surface layer was
treated with flame or corona treatment and metallized by
vacuum deposition of aluminum.

Exanple 1}

25 A low temperature sealable coating (LTSC) composition is
prepared by adding to an aqueous solution or fine dispersion
of 25 wt.% of an ammonium salt of a copolymer of 80 wt.% of
ethylene and 20 wt.% of acrylic acid (EAd), sold by Michelman
as Primacor 4983, 1.5 phr (parts by weight per hundred parts

30 of the copolymer) of sodium hydroxide (NaOH), 2 phr of
poly(oxymethylene) sorbitan monooleate anti-static agent,
sold as Glycosperse 0-20, 7 phr of microcrystalline wax
having an average size of 0.12 to 0.2 microns sold by
Michelman as 41540, and 3 phr of melamine-formaldehyde cross-

35 linking agent sold as Cymel 385. In addition, 0.4 phr of
talc and 0.1 phr of amorphous silica having an average



ml with a core layer of 35.56 [err]m (1.27 m|) optical gauge, an
EVOH | ayer owo®8®2308rr]m (0.06 nil), an adhesi on pronoting ti CTUSIT2ifler
of 0.5 [err]m(0.02 ml) and on the opposite side of the 20 core layer, a

heat seal able layer of 1.3 [err]m¢0.05 ml). Subsequently the netal
recei ving EVOH surface | ayer was treated with flame or corona
treatment and netallized by vacuum-dépPosi ti on of al umi num

Exanple 1 25 ] Alowt erature,seal abl e.coat. T C oSk Lion
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of 25 wt. % cidded apaothe ncempos btiancopalyntheotogponertsofare addefypsnan
and 20 wt. % of acryli L Cs , : 4 L {18C 83,
1.5 phr (par??%?&%eégiﬁg%%}éﬁﬁ%r%éﬂlgrltgé %eaf’l??% '?\r?e ag(}plgﬁ/%{r:?@ofgggggi um
hydr oxi de (Neitkgh s prdded as a p@t?(gxm@hyl Watpersdsphithan AidefckPe
anti-statl c GOl tne 1@l doode fhyCesnpbaeriorOtol P¥olofadn soneense! ak! hae
wax havi ng an average size of "0.12°to 0.2 mcrons sold by

M chel man asw®4%40, and 3 phr of nel ani ne-for mal dehyde cross- 35 | i nki ng
agent sold as Cynphe 38Satihd) a6fpbsBiof. 4sphhenf appliddilto arie0. 1 phr of
gg%r ngg}s12&%{%&1@%’&5‘%3{%2&’99 ®the film of @Qm%%{r%ﬁ% E:t'.amp]F.)(%rtAi %Pe
size of 3 tothe nalbsemse sof da apr Bpévi Usifgastanderd gravame®nrd €fpating

conposition. Al _the conponents.are add a ‘ L SPLLSh F
sol uti oh exc%%?afﬂguﬁn?ggsgﬁ‘%"&lg‘d%ﬁf S %%ﬁi %ﬁaité ngggé}oa%;r gé%ugé F?gu? )
Water is thegz@@ﬁqd. t orffe tdtaDOcdAEihiyabigRat wag Ceopoi.td aro t@. 2 sol i ds
content of 1 wt . % he_ coat i cQNRQsi tJ i s then applied
to the %?%t??ie’ﬂmsuwaﬁeth°t%_egFF‘FZTtloggeoﬁb’aSaﬁ#\/m%hpl e Ain
t he absence of a prinmer using st @otadragriaeyBxampliedhti ng 10  apparat us
and techni ques, t .09 ' t S £0hq/hded excepL4Ehat iRhe
total coating Weia'gﬁgu? ﬁg%gggé%goéﬁaﬁggé#)?g i‘.wkél g%,[gm er’r‘r’r{ee,rr]ls(o. 6 to 0.7
granf 11900 iplace]9fothe|described EEA coating, the metgddnizedi SRTERSRpPE
B the film of Comparative Example A was coated with a
composition comprising an aqueous dispersion or solution of
an ‘acrylic terpolymer of methyl methacrylate, ethyl acrylate
and methacrylic acid, colloidal silica, and carnauba wax,

20 with a total solids content of 13 wt.%, as described in U.S.

. . 2
Patent No. 2,753,769, to a coating weight of 0.6 g/64,516 mm

(0.6 gm/1000 inz) of film, using standard gravure coating

apparatus and techniques and a drying temperature of 240°C.
The film of Example 1 produced in accordance with this
25, invention, and those of Comparative Examples A and B were
tested for Water Vapor Transmission Rate (WVTR) in g/64,516
mm2/day (g/100 inZ/day), measured at 37.8°C (100°F) and 90%
R.H., Oxygen Transmission Rate (OTR) in cc/64,516 mmz/day
(cc/100 in2/day) measured at 22.8°C (73°F) and 0% R.H.,

30 coating to coating Minimum Seal 7.9 g/mm (200 g/in), and
coating to coating Seal Strength in g/mm (g/in). The results
are shown in the following table.



The procedure of Exanple 1 was followed except that in 15 pl ace of the
descri b ating, the netallized surface of the fi f
Conpar at 1 vg%argml e A was coated with a conposition c%%%(%bﬂan

aqueous di spersion or solution of an acrylic terpolynmer of nethyl

met hacryl ate, ethyl acrylate and nethacrylic acid, colloidal silica,
and carnauba wax, 20 wth a total sglgds content of 13 w.% as described
in U S Pat ent No. 2,753,769, to a coating weight of 0.6 g/64,516 Mm%

(0.6 gnm 1000 in[err]) of film usinegadrandard gravure coating
apparatus and techni ques and a drying tenperature of 240[err]C )
The filmof Exanple 1 produced in accordance with this 25 I nvention, and

t hose of Exampdetive EXMBes A aQEIRB were MST testedéal S¥renatvhpor

Transm ssiongRate (WT g/ 64, glgs Mis@yg 1/ day Ngihd 00 in[err]/day),
measur ed at 37 8[err]C 10 Zerr]F and 90% R H. &él en Transm ssion

Rat® (OTR) i# cc/64,5160n%ferr]/ dly05 (c&PP00 in[ er¥F1Haf40f asured at

22.8[err]C (B3[err]F) amdoP8o R H. o, ag coatizpp to coatr g pMeipggym Seal 7.9
g/ mm (200 g/in), and coating to coating Seal Strength in g/nmm(g/in).
The results are shown in the follow ng table. WO 98/ 02305
PCT/ US97/ 121@he results shown in the table indicatel@hat the

TABLE | ; ag%:l ‘ g\y% e 4 ion (B2 th

A metoa_ldllzsz:gf _1831n a.tc O gance w%ngr%s :M%Lntllon m§i6339

0.#5  hasarrier ppgperties) (WTIR and QTR) compayahie to these of . >300
<7.1 (<E¥¥ilar metallidé@ reImk!eonbawning e Bval Qd)f‘éit Céercse%{aaihsbe

metal lized film.n accordance th thls nvent| has
barr i erztg} GpFrher R CeARIEoRPar ﬁl neta H‘%své"’f)f Com argFFﬁ’Far
metal | i zEB(hnfplensA)comt ahmvegaaotEvﬂ-lcbayéngekampm timatthe art hﬂy plaber have

no coat iﬁﬁ{btﬂf‘sﬁe %ﬂxéyfﬁyé@%ﬂr ?Eb}ﬁﬁaﬁ-atﬁ%é%’g%l e |n haye gpather

coating known jnt ention
( Cbhpar &amge thgﬁz,w ‘B?YEN he results show that the films in

accordance with this invention (Example 1) have sealing
properties (MST and Seal Strength) much superior to those of
the films of Comparative Examples A and B. Furthermore,
unlike the film of Comparative Example A, the film of Example
20 1 under the invention is suitable for single web packaging
applications.
mple 2
A five layer film substrate is co-extruded with a core
layer of an isotactic polypropylene homopolymer sold as Exxon
25 4252 cavitated with 5 wt.% of Celanese 1300A polybutylene
terephthalate (PBT) microspheres, with one surface of the
cavitated core layer adjacent to a thin layer of the same
polypropylene homopolymer which is uncavitated, which in turn
is adjacent to a surface skin layer of an isotactic copolymer
30 of 96.5 wt.% of propylene with 3.5 wt.% of ethylene sold as
Fina 8753. The other surface of the cavitated core layer is
adjacent to a tie layer of maleic anhydride grafted
polypropylene sold as Mitsui QF500A which is in turn adjacent
to a surface skin layer of a polymer blend of 99 wt.% of
35 copolymer of 48 mol%¥ of ethylene and 52 mol% of vinyl alcohol
(EVOH) and 1 wt.% of a fluoropolymer sold as 3M Dynamar PPA
2231 to prevent melt disturbance from dye build up.



15 same time, however, the results showthat the films in accordance
with this i wepsoxss(Exanpl e 1) have sealing properties (RESITUSHTLIZZ6RI
Strength) much superior to those of the filnms of Conparative Exanpl es
A and B. Furthernore, unlike the filmof Conparative Exanple A the
filmof Exanple 20 1 under the invention is suitable for single web
packagi ng appl i cati ons. - 17 - Exanple 2

A fi've layer filmsubstrate is co-extruded with a core | ayer of an
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?t hyl ese SObﬂ'le&ted 8 F&msﬁ,?Eﬂ: a'rheappnepriattfeawwenateln!aWItaﬁahecore
ayer is die | of mal ei ¢ anhydride grafted

pol ypr opyl eﬁ@“géjr‘ f;n %Ssﬁ? ﬁg\%l ch is in turn adjacent to a
surface skin | aynefdrranmlb,mﬂrhdol@ndwnﬁg%tm ¥esfuldting oﬁpbhym@bSbratB

{1 uor opol ynBRasan ST DA b ExR838; 01 54 (Fofy mide ] Banh.

from dye buhl gavitated orient&tD P81PpPBOpylene (OPP) core layer of 50.8
PCT/ US97/ 12161 _ , C 17 - Th
coext rifidat e#fad2qQedddt) atlatterd) 'tBnSBPSFP’]léa%é%Pedlﬁ%er of 1 um (4

115[ err] C agdugklelgahré i 1 heooaebine diaget @) ,54 |pmsp_wsem-ethy1ene
transport rolls operating at different speeds. After the
machi ne di r E6PP3NTEThEKiN rﬁ%&rt%nevﬁrw >£3stg|aé¥iﬁ? S laygy e‘?& edasmFFFré§

at an appfoakh%%i fLLE Epylene’ X[ riwéxorati%[,ﬁar ato
ererrin tO %

180[ e rawi ng, the“resulting fi msubstrate
had an over ghngept(leaten rﬁ)ckafe%sar@fmz@ﬂlc? pRer suY fage)skinplayer 9f

cavi t gised OBI E&d &or%ég_{\ﬁ)%y{ %écgr ceLB e@(ﬁrﬂ{ SQ,&QOthéeﬁ,bg\ (2.0

m | s) Iayer anu ayer o gauge; gauge
= 1/100 m | ):pp(:llamgr Bind pxeriplerecethn)eage copolymer skln layers were
corona discharge treated and the EVOH layer was metallized by

vacuum deposition of aluminum under standard conditions for
high barrier aluminum metallizing to an optical density of

20 2.3. The metallized surface of the film was then coated with
a LTSC comprising an EAA copolymer as described in Example 1.

The corona discharge treated surface of the film

substrate opposite the metallized surface, which contains a
skin layer of a propylene-ethylene copolymer (layer D), was

25 first primed with a 0.5 wt.% solution of poly(ethyleneimine)
in a mixture of 85% water and 15% ethanol. The primed
surface was then coated with a composition comprising an
aquéous dispersion or solution of an acrylic terpolymer
substantially similar to that applied to the metallized

30 surface of the film in Comparative Example B. Coating

conditions were 125 FPM, priming at 54°C (130°F) and coating
- at 66°C (150°F).
The coated film of this example was tested for Water

Vapor Transmission Rate (WVTR) and Oxygen Transmission Rate
k3 (OTR) as described in comparative Example B, crimp seal



copol ymer skin layer of 0.8 [err]m (3 gauge) (layer D), a nmaleic
anhydrid d pol ypropylene tie layer of 1 [err]m (4 | ayer
C and aﬁ“ﬁ%@@#@bpolyner surface skin layer of 15 0.8 [eFFfﬁg?ggﬁ%£

gauge) (|l ayer E). Subsequently, both the EVOH copol ymer and

propyl ene-et hyl ene copol yner skin | ayers were corona di scharge treated
and the EVOH | ayer was netallized by_ ;g ~vacuum deposition of al um num
under standard conditions for hig% barrier alum numnetallizing to an
optical genrshg¥noicREMP)20% methQ i | 1 4pehr SHr48C8391 ot k@af i(lD %’i&hen
coated wWith a LTSC conprjsing an EAA copol yner as _described in Exanple
1 0.75 sg€-c8r8nd7di s2ha t%%éfbd]éﬂfﬂa 800fan@e26p/F) , and

substr at £1 2eP8shl estenfehal(sisaed £ UdeLEL i ¥Bachagept 8i Bt 34.5 xFKigs | ayer
of a propyl ene-ethyl ene copolynmer (layer D), was 25 first primed with a
0.5 wt. %B%d) ut PoRSoFefol RS MArd RIS tROPeratures afiPRt BPc ¥ 33% &l er and
L5% et hangho- Wi MY, Tne VETGEE ¥ESchBER SORERGeIdd dhCOAIROR AL
conprisihg an agueous di spersion or solutfontof an acrylic terpolymer
subst ant$kewnp snnTabdet dIthat applied to the netallized 30 surface of the
filmin Conparative Exanple B. Coaiy ¢ conditions were 125 FPM
primng at 54 C (130[err]F) and coap?%gJLjL‘ at 66[err]C (150[err]F).

The coated filmof this exanple was tested for Water Vapor
Transm ssi on Rate {¥EER) and Oxygen Transm ssion Rate Regyl¢OTR) as

deggri bed in conpa Lve Exanple B, crinp seal WO 98/ 02305
Pl Usor 12161 T WITR 0:013 .

strength (CRIMP) oPTRetallized |ayer E at 137.9 kPa (20.p307), 0.75
sec. and 77, 93[er d_127ZLgrr ¢l70[err], 200 r] and 260[err]F), and
flat seal strengthﬁkgg? of%éﬁﬁaf%géeéylayer E at %ﬁéS kPa (5 psi),

0.75 sec. and vari ergmperpenatuggesoPrpm 93[err] t9pd37.8[err]C 5

(200[err] to 280[eE§L§¥._ Igg_galuesoof t hese properties obtained are
shown in Table I1. (260°F) 53ABLE ||
15 85 - 93°C (200°F) 525
SS - 98.9°C (210°F) 550
SS - 104°C (220°F) 585
SS - 110°C (230°F) - 535
SS -~ 116°C (240°F) 570
20 S8 =~ 127°C (260°F) 570
SS - 138°C (280°F) 610

As can be seen in the foregoing table, excellent barrier
and sealability properties were produced in a single film.
25 This structure can be used to replace the paper/poly/foil/
poly structure by itself or in laminations to provide a
stiffer film with locked in print or a thicker sealant layer.
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CRIMP - 77[err]C (170[ e CRI MP -
93[err]C (200[err]F) 505 CRIMP - 127[err]C
(260[err]F) 585 15 SS - 93[err]C (200[err]F)
525 SS - 98.9[err]C (ZléPerr]F) 550

SS - 104[er¢g 20[err] F) 585 SS - 110[err]C
(230[err]F):£%I§§i 535 SS - 1i16[err]C (240[err]F)
570-20 SS - 127[err]C (260[err]F)

SS - 138[err] C (380[ eny I §¥é& gn b GEN N

t he foregoing table, &ce%ﬁaeln]’[l ac% rl?%lft er fn]dhgeg m%rﬁé%gn progel?’t | es

wer e producEdbskrate hawing iR oress—$RSEE@Ructure can be used to repl ace
the paper/poly/foil/ a)y a dute ﬁd#é&?twﬁpbﬂsiﬁéeﬂfﬂlmbﬁokﬁﬁh@ﬁlwaﬁﬁ to
c

rovid tif
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metal lized nultil f | t

Cross- ;zctlon e ey g?a core {géﬁiéﬁrgﬁfg@% ﬁgéffFéalggnP%§ fln is
pol yner opt hefablendeshasidtvisaich brseiRoLyMSXr | ¥0- %@Hﬁ$%é§'§§9ﬁﬂ§ﬁﬂ§1tle
b) if said gakeirC 3 hyHd1der Y8k 0| o £f 1 éa | Solpb18EeRded Wrdh said

base pol yner, "an adhesion-pronoting tie |layer of a maleic anhydride
nmodi fi ed poﬁy§|@ﬁq1q§1§hﬁ3core layer;

c) a metal receiving skin layer of an ethylene
vinyl alcohol copolymer on a surface either of the core layer
containing such blended maleic anhydride-modified polyolefin,
or that of said maleic anhydride-modified polyolefin tie
layer;

d) optionally, on the other side of the core layer,
a polymer skin layer having a lower melting temperature than
that of said the core layer said film substrate containing a
metal deposit on the surface of said metal receiving ethylene
vinyl alcohol copolymer layer, and a polymeric low tempera-
ture sealable coating comprising a copolymer of 10 to 35 wt.%

of at least one «,B-ethylenically unsaturated carboxylic acid
with 65 to 90 wt.% of ethylene, an alkyl acrylate or metha-

crylate, acrylonitrile, or mixtures thereof, on the surface
of said metal deposit.

2. The film of claim 1 wherein said base polymer of
the core layer is an isotactic polypropylene homopolymer.

3. The film of claim 1 containing said polymer skin
layer on the side of the core layer opposite that of said
ethylene vinyl alcohol copolymer layer.



surface of the core |ayer; Jﬂg ing skin |ayer of an
ethyl ene winyl ﬁ%cohol copol ymer on lm ,uﬂ’m “lmﬁmgf th?ﬁﬁ‘% s.,} aéer

cont ai ni ng SHBRI ended mal ei c anhydri‘de“nodi ff e pdl yol ef ,(§ {HEL of
said mal ei ¢ anhydri de-nodified polyolefin tie |ayer; d
optionally, on the other side of the core layer, a polyner skin |ayer
having a | ower nelting tenperature thapthat of said the core |ayer said
filmsubstrate containing a netal deposit on the surface of said netal

receiving ethyl eneménﬂml egheladapal wm&'dmxy%fa.idilpbwf mmeiﬂé qé;aé\r/ f
t enper a e s ating._c riLsin to % o
at | eaciobritie Sy rre ef  FR8: ifentaker, HReR TR BT phaaat e 1 o5
to 90 wvinyk aamtyhehet;oanlnhhyl layeyl ascay isetactis Hydwgcaxbgmonitril e,
or m Xt WSolAfé£0bs ﬁPo{ai)EeﬁHr Baeeeehyia_h@ B3l @n defsidtic 2. The

filmof claim 1l wherein Sald base the core layer is an isotactic
pol ypr oy RRL ¥ibeH of yREPPY Lene, eghy¥¢ﬁg PPFmH&tQﬂﬁmﬁﬂ 1 containing said

pol ymer skin |ayer on the side of the core | ayer opposite that of said

et hyl ene viny al gohol. . copol yoe | ayer 02305
PCT/ US97/ 121 fﬁe klfm of a1m X wherein s@§@?%ﬁ&m sugftranEPQ§|n1of

clai m 3 hydey s:i:mex‘arddpdl andr atklpab&yuniexipid ysistaredfcher arol esdaiyer
opposi t E‘cé{]@ dl%g &@SE%%%BME“%%Q&E&G‘)E@ n% et"g}}’ Hrientdtio

i sotacti C ar bon copo nmer of n or an | SO% actic
t er pol yritk %ﬁl r%@&?e%éYeEtHQPGﬂé"&ﬁa y&p§ﬁ§pperes of & magar¥al m of . cl ai m
1 wher einigoer hélvingbahdainmiasibeenwiedxthededsanbAlynaadE uhaxi al |y
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6. The film of claim 5 wherein said microsphere
material is polybutylene terephthalate.

7. The film of claim 5 wherein said core layer
comprises a thin uncavitated layer of the base polymer of the
core layer adjacent to the surface of the cavitated portion
of the core layer opposite that of the ethylene vinly alcohol
copolymer layer.

8. The film of claim 1 wherein said low temperature
sealable coating copolymer is a copolymer of ethylene and
acrylic acid or methacrylic acid in which 2 to 80% of the
carboxylate groups are neutralized with metal ions from
Groups IA, IIA or IIB of the Periodic Table (CAS version).

‘9. The film of claim 8 wherein said copolymer of
ethylene and acrylic acid or copolymer of ethylene and
methacrylic acid is a copolymer of 75 to 85 wt.% of ethylene
and 15 to 25 wt.% of acrylic or methacrylic acid, in which 10
to 50% of the carboxylate groups are neutralized with sodium,
potassium, calcium or zinc ions.



core layer contains void stretch orientation of said core
| ayer cont aiMP2802308 ospﬂumﬂﬂﬂﬁ'ﬂ":ﬂmﬂﬂﬂa hi gher mel ting an®GHHFYERHile
with the base pol ymer of t'he‘cote 'ayer. 6. The filmof claim5
wherein said mcrosphere material i's pol ybutyl ene terephthal ate. 7.

The filmof claim5 wherein said core |aygr conprises a thin uncavitated
| ayer of the base polyner of the core Iaj%i adjacent to the surface of the

cavitated portio e lay pQs e wnly
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groups are neutrallzed wth netal 106ns n1C}oups A IIA or B of the
Periodi c Tabl e (CAS version). . The filmof claim8 wherein said
copol yner of ethylene and acrylic aC|d or copolymer of ethylene and

met hacrylic acid is a copolynmer of 75 to 85 w. % of ethylene and 15 to 25
wt. % of acrylic or methacrylic acid, in which 10 to 50% of the carboxyl ate
groups are neutralized with sodium potassium calciumor zinc ions.
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- 21 - 10. The filmof claim8 wherein said copolyner of ethylene and
acrylic acid or copolymer of ethylene and nmethacrylic acid is a copol ynmer
of ethylene and acrylic acid.



