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'Ihis invention relates to a flexible multilayer heat 
sealal:>le general purpose packaging film; and to a process for 
fonnin;J the same. 

In the packaging of certain types of foods, such as 
cookies arxi potato chips, it is common practice to employ a 
:multilayer film having two 6r nore polymeric layers wherein one of 
the layers is 1mown to be an effective heat seal layer. In the 
packaging process, a supply of such a multilayer film can be shaped 
into a tube in a vertical form and fill machine. Marginal regions 
of the heat seal layer are brought into face to face relationship am heat sealed together• '!hereafter I the packaging machine 
autanatically forms a heat seal and makes a horizontal severance 
across the bottom of the bag. Next, product is dispensed into the 
open end of the tube and, thereafter, a secord horizontal seal is 
effected across the tube with a simultaneous severing through the 
tube to result in a -product packaged in a tube, heat sealed at both 
erds and along one seam at right angles to the erd seals. While the 
food or other product is being dispensed into the package, air is 
also present in the package and this air assists in protecting and 
cushioning the product during subsequent shipnent of the finished 
packages. tAlring shipment of the product, particularly with larger 
size bags; for example, those containing 250g of product, the bags 
have a terrlency to split or rurst at the end seals. 

'llle employment of vinylidene chloride polymers as thin 
coatings for oriented thermoplastic films, such as polypropylene 
film, has been recognised in the art as an effective means of 
increasing the heat sealability of such filll1s and additionally 
increasing the resistance of the films to the transmission of gases 
and vapors. 
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'!his latter characteristic is particularly useful when 
such films are errployed to package products which are sensitive to, 
or attacked by, oxygen or moisture. 

Despite advances in the art, there still exists a need for 
other multilayer heat seaiable structures having inproved 
properties. In particular, this invention seeks to provide an 
oriented heat sealable multilayer polyolefin film of adequate seal 
rarqe and having excellent barrier properties and transparency and 
excellent borrling adhesion when laminated with polyethylene to a 
second fi1m, rut with a reduced tendency to block. 

In accordance with the present invention there is provided 
an oriented heat sealable multilayer structure. '!he. structure 
cauprises a substrate comprising a polyolefin film having a first 
surface and a secorxi surface; a polymeric heat sealable layer on the 
first surface of the substrate, the heat sealable layer c:cmprising a 
polymeric material which conprises a terpolymer of ethylene, 
propylene and b.rtene-1, a random copolymer of ethylene and 
propylene, or a blend thereof; a primer coating on the secorxi 
surface of the substrate; and a water vapor and gas barrier layer on 
the primer coating, the water vapor and gas barrier layer consisting 
of a polyvinylidene chloride conta~ at least 50% of vinylidene 
chloride monarer or an interpolymer comprising a minor anDUnt of 
acrylic acid, methacrylic acid or a mixture thereof and a major 
am::nmt of neutral nonaner esters c:cmpris.ing methyl acrylate, ethyl 
acrylate, methyl methacrylate or a mixture thereof. 

'lllis invention also provides a process, for the production 
of a heat sealable multilayer film structure. '!he process comprises 
coextruding a substrate comprising a polyolef in film with a 
polymeric heat sealable layer, the polymeric heat sealable layer 
canprising a polymeric naterial which comprises a terpolymer of 
ethylene, propylene and butene-1, a random copolymer of ethylene and 
propylene, or a blend thereof; biaxially orienting the coextrudate; 
awlying a primer coating on the surface of the polyolef in 
substrate; and applying a water vapor and gas barrier layer on the 
primer coating, the water vapor and gas barrier layer consisting of 
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a polyvinylidene chloride containing at least about 50% by weight of 
vinylidene chloride monomer or an interpolymer comprising a minor 
annmt of acrylic acid, methacrylic acid or a ~e thereof am a 
major moount of neutral monaner esters comprising methyl acrylate, 
ethyl acrylate, methyl methacrylate or a mixture thereof. 

'!he polyolefins contemplated as the substrate or core 
material of the subject film structure include polyethylene, 
polypropylene, polyb.ltene, and copolymers (includi.n:J, terpolymers) 
an:l blen:is thereof. Haropolymeric polypropylene is preferred, 
especially having a. melting point from 321 °F to 336°F. Particularly 
preferred is an isotactic polypropylene containing at least 80 
percent by weight of isotactic polypropylene. It is preferred that 
the polypropylerie has a melt flow index from 1 to 8 g/10 minutes. 

'!he ethylene-propylene ramom copolymer contenplated 
herein as a material for use in the heat sealable layer to be 
coextruded with the base polyolefin is conveniently formed by the 
simultaneous polymerization of the respective monomers am. comprises 
fran 0.3 to 10 percent by weight of ethylene in the resulting 
copolymer. . 'Ihe copolymers suitably have a melt flow index from 2 to 
15 g/10 minutes at 446°F preferably from 3 to 12 g/10 minutes. '!he 
crystalline melting point is usually 248°F to 300°F. am. the number 
average molecular weight range is from 25,000 to 100,000. '!he 
density of the copolymer will usually be from 0.87 to 0.92 g/an3• 

Particularly.preferred is a 3.5 percent ethylene content 
rarxian copolymer, as well as a 4. o percent ethylene content random 
copolymer. Another acceptable camnercially available copolymer is a 
1. 5 percent ethylene content copolymer •. 

'Ihe terpolymers contemplated herein as materials which may 
be selected for the heat sealable layer to be coextruded with the 
base polyolefin are comparatively low stereoregular polymers. '!he 

. 0 terpolymers can have a melt flow index at 446 F from 2 to 16 g/10 
minutes an:l preferably from 3 to 12 g/10 minutes. '!he crystalline 
melting point is suitably from less than 250°F. to somewhat greater 
than 271°F. '!he terpolymers have an average molecular weight 
suitably from 25,000 to 100,000 and have a density from 0.87 to 0.92 
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3 gm/cm • 'lhe terpolymers will predominate in propylene and the 
ethylene am :butene-1 monomers can be present in a mole percentage 
ran.;Je of o. 3: 1. o to 1. o: o. 3, in relation to each other. 

Preferred terpolymers are those which contain no more than 
10 percent ethylene and no more than 10 percent bltene-1, the 
balance of the terpolymer consisting essentially of polypropylene. 
SUch connnercially available terpolymers will generally contain fran 
1 to 8 percent by weight of ethylene and from 1 to 8 percent by 
weight of butene-1, having melting points from 2ss°F. to 266°F. A 
particularly preferred terpolymer for use in the practice of the 
present invention is known to have an ethylene monome.r content of 
about 5 percent and a butene-1 monomer content also of about s 
percent. A still more particularly preferred terpolymer is known to 
have an ethylene monomer content of about 1% and a l:utene-1 monomer 
content of about 8 percent. 

It is to be understood that blems of the aforementioned 
rarrlom copolymer of ethylene and propylene and the terpolymer of 
ethylene, propylene and butene-1 are useful in forming the polymeric 
heat sealable layer for coextruding with the base substrate layer 
and are within the scope of this invention. In general, when blends 
of the terpolymer and copolymer are used, the blends will contain 
from 10 to 90 weight percent of the terpolymer, preferably fran 
40 to 60 weight percent, the balance being made up of the 
ethylene-propylene rarrlom copolymer. 

In preparing the multilayer structure of the present 
invention, the polypropylene substrate and the polymeric heat 
sealable layer consisting essentially of a terpolymer of ethylene, 
propylene and bltene-1, a random copolymer of ethylene and propylene 
or a blerxi thereof, are coextruded so that the polymeric heat 
sealable layer is from about 2 to about 12 percent of the total 
thickness of the two layers. In preparing the coextruded film it 
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has been found advantageous and convenient to recycle certain 
quantities of scrap ext:ruda.te back into the base hamopolymer of 
propylene. 'Ihus, the hamopolymer can have from o percent to al:nlt 
l.5 percent of terpolymer, copolymer or copolymer-terpolymer blerxi 
therein. 

It has been found that the water va:por and gas barrier 
layer corrt:enplated herein does not adhere well to polyolefin film 
surfaces, even when such surfaces have been subjected to well known 
pretreatment operations, such as, treatment by corona discharge, 
flame or oxidizing chemicals. It has been found, however, that the 
use of certain primer layers intennediate between the water vapor 
and gas barrier layer and the polyolefin substrate surface provides 
a high level of adherence. 

Primer naterials having utility in enhancing the born 
between the polyolefin substrate and the water va:por am gas barrier 
layer include those defined in U.K. Patent No. 1,134,876 which 
discloses a primer produced by condensing a m:moaldehyde with an 
.interpolymer of acrylamide or methacrylamide and at least one other 
unsaturated ironomer; and those defined in U.K. Patent No. 1,174,328 
which discioses a material resulting from con:iensing aminoaldehyde 
with acrylamide or methacrylamide and subsequently interpolymerizinJ 
the c:oroensation product with at least one other unsaturated monomer 
in the presence of a c

1 
-c

6 alkanol. A preferred primer coatin;J 
resin of this type canprises a copolymer contai.n.ID;J up to 90 percent 
by weight of styrene, up to 80 percent by weight of an alkyl 
acrylate, up to 15 percent by weight of methacrylic acid am 5 to 25 
percent by weight of acrylamide which has been condensed with a 
solution of formaldehyde in n-b..rt:ai'"lOl containing from o. 2 to 3 
equivalents of fonnaldehyde for each amide group in the copolymer. 
Another primer resin of this type is a 50 percent solid solution of 
a copolymer resin containing 38.5 parts by weight of styrene, 44 
parts by weight of ethyl acrylate, 2.5 parts of methacrylic acid and 
15 parts of acrylamide which has been condensed with 5.2 parts of 
fonnaldehyde in n-b.ltanol. 
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'Ihe primer material particularly preferred for use in 
enhancing the bord between the polyolefin substrate and the heat 
seal layer is the reaction product of an epoxy resin and an 
acidified aminoethylated vinyl polymer. 'llle contenplated epoxy 
resins are glycidyl ethers of polyhydroxy c::onpounds. Typical 
polyhydroxy c::onpounds which may be used include bisphenol A, 
resorci.nol, hydroquinone, phenol-fonnaldehyde, novolac resins, 
aliphatic diols, such as ethylene glycol, propylene glycol, 
1,4-bltanediol, 1,4-hexanediol, glycerol, lower alkyl hydantoins 
or a mixture thereof. 

'Ihe preferred epoxy resins of the present invention are 
those made by the glycidation reaction between epichlorohydrin and 
bisphenol A. Epoxy resins of this type are commonly classified by 
their eporj equivalent weight (EEW) which is defined as the weight 
of resin in grams which contains one gram equivalent of epoxy 
groups. Resins with an EEW ranging fran 170 to 280 nay be used in 
the present inverltion, but the preferred range is 180 to 210. 

A variation in the cc:arposition of the epoxy resin 
conp:ment is one in which a hydantoin canp:md is sul:stituted for 
the bisphenol A. For exanple, 1,1-dimethyl hydantoin nay be 
enployed in a low molecular weight epoxy resin since resins based on 
this naterial are completely water soluble and thereby eliminate the 
need for emulsification. 

Although the specific structure of the epoxy resin is not 
critical to to the primer enployed in the present inventibn, 
:i.nportant oonsiderations in the selection of the epoxy resin revolve 
arourxi its physical state. For e:xanple, it llUlSt be liquid and 
capable of being readily dispersed or dissolved with the second 
conp:ment or curing agent, as described below. If the epoxy resin 
is of low viscosity, it may be stirred directly in to the second 
conp:ment; however, it is preferred to employ the epoxy resin in an 
aqueous emulsion. 

'Ihe second conponent in the epoxy primer is an amino 
modified acrylic polymer which is water soluble. 'Ihis polymer is 
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the curing agent for the epoxy COlliX)Uild. The preferred material is 
described in U.S. Patent No. 3, 719,629 'Ihis material may be 
generically described as an acidified aminoethylated inte:rpolymer 
havirg penient aminoalkylate groups. '!his material is produced by 
polymerizing acrylate, methacrylate, styrene or other suitable 
nonaners with sufficient methacrylic or acrylic acid to give a -ax>H 
content of 7.5 to 12.5 percent. Solvent polymerization tec::lmiques 
are preferred. 'Ihe polymer is then reacted with ethyleneimine 
:roonaner an:i aqidif ied with hydrochloric acid to rerxier the polymer 
water soluble. 

In one embcxliment of the present invention, a liquid 
epoxy resin is emulsified in a solution of the curin:J agent by rapid 
stirring, the resultant dispersion is diluted with water to the 
desired concentration for coating, usually fran to 25 percent 
solids. When mixing the epoxy resin with the curing agent, it is 
generally preferred to use a stoichiometric equivalent balance of 
epoxy a00 amine groups o However I it has been fomxi that the 
stoichiometric ratio may be varied over a wide rarqe, fran one epoxy 
to about three amine groups to three epoxy groups to about one amine 
group. 

While acrylic interpolymers, such as those defined in U.S. 
Patent 3, 7S3, 769, are known to have utility as water vapor an:i gas 
barrier materials, vinylidene chloride polymer barrier materials are 
pref erred for use in the practice of the present invention. 
canmercially available vinylidene chloride latexes having a 
vinylidene chloride monomer content of at least 50 percent may be 
enployed, with those vinylidene chloride latexes having a vinylidene 
chloride nonamer content of at least 75 percent preferred. still, 
m:>re particularly preferred are those latexes known as high ltK>isture 
barrier polyvinylidene chlorides, that is, those polyvinylidene 
chloride latexes having a vinylidene chloride monomer content of at 
least 90 percent. In these latex conpositions, the other 
ethylenically tmSaturated cxm::>nomers may include alpha, 
beta-ethylenically unsaturated acids, such as acrylic and 
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methacrylic acids, alkyl esters containing 1 to 18 carl:xm atoms of 

the acids, such as methyl methacrylate, ethyl acrylate, l::utyl 

acrylate, and the like. In addition, alpha, beta-ethylenically 

unsaturated nitrile, such as acrylonitrile am methacrylonitrile can 
be employed. 

Specific vinylidene polymer latexes c:ontenplated can 

ccmprise 80 percent by weight vinylidene chloride, 17 percent by 

weight methylacrylate am 3 percent by weight methacrylic acid. 

Alternatively, a polymer latex comprising 82 percent by weight 

vinylidene.chloride, 14 percent by weight ethyl acrylate am 4 

percent by weight acrylic acid can be employed. More particularly 

preferred is a high barrier latex composition comprising 92 percent 

by weight vinylidene chloride monomer, 6 percent by weight methyl 

acrylate and 2 percent by weight acrylic acid. 

'1he n'D.ll.tilayer structure of the present invention can have 

an overall thickness which falls within a wide range of values. 

Preferably, however, the structure will have an overall thickness of 

from about 0.5 up .to about 1. 75 mils. '1he polymeric heat sealable 

layer of ethylene-propylene copolymer, ethylene-propylene-l::utene-1 

terpolymer, or blends thereof, can be present in a thickness of from 

about 0.02 mils to al:xJut 0.20 mils. 

'!he primer dispersion to be applied to the surface of the · 

polyolefin substrate can have a solids concentration from 0.1 

percent to 25 pe:Ccent. '!he primer dispersion can be applied to the 

surf ace of the substrate layer utilizing standard coating techniques 

so that a dry coating weight from o. 05 to O. 25 grams per thousarxi 

square inches (gfMSI) is obtained •. A preferred range for primer 

coatin;J weight is from o .10 to o .15 g/MSI. Following the coating 

procedure the film can subsequently be passed through a hot air oven 

to completely remove remaining water ard/or solvent. Next, the 

primer coated film is coated with the water vapor and gas barrier 

polymer latex, using, once again, standard coating techniques. such 

standard techniques include graveur, roll coating, and the like. 

'1he water vapor and gas barrier coated system can thereafter be 

dried by passing it through a conventional hot air oven. 
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Optionally, the water vapor and gas barrier material 
ard/or the heat sealable polymeric layer material can contain a 
minor amunt of a wax, such as a microcrystalline or carnuba wax. 
'When a microcrystalline wax is used, it is preferred that the its 
softenin;J point be less than 200°F. '!he use of·wax in the water 
vapor and gas barrier layer ard/or the heat sealable polymeric layer 
results in several benefits to the overall multilayer film, anDng 
those being superior appearance through increased film clarity, 
improved film release characteristics during packaging operations as 
well as other :iJiprovements in the physical performance 
dlaracteristics of the filins, such as machining and ccmpourxlirq. 
Annmts of wax may vary fran o. 5 to 18 weight percent of the .overall 
water vapor and gas barrier layer ard./or heat seal layer 
composition. carnuba waxes are particularly preferred for use in 
the water vapor an:i gas barrier layer due to their ability to remain 
in suspension with the preferred polyvinylidene chloride latexes, 
while microcrystal.line waxes are effective in the polymeric heat 
seal able layer and, due to their lower cost, are preferred for use 
therein. SUitable waxes can be obtained fran many comnercial 
suppliers. 'lhe water vapor ard gas barrier layer, as well as the 
heat sealable polymeric layer, can also contain pigments, fillers, 
stabilizers, light protective agents or other suitable nmifyirg 
agents if desired, as those skilled in the art would recxlgllize. 

'lhe aIOOlll'lt of the polyvinylidene chloride water vapor and 
gas barrier layer to be applied over the primer layer may be varied 
over a wide range depending upon the specific application ard its 
requirements. Dry coating weights from o. 5 to 6. o g/MSI are 
preferred, with a coating weight range fran 1.5 to 3.5 g/MSI 
particularly preferred. 

When using the multilayer filins of the present invention 
in the packagin;J of certain foods, it is often desirable to laminate 
a second film thereto. As is a common practice in the art, 
extrusion lamination with polyethylene is generally enployed to 
produce the desired lamination of the two filins. When laminating 
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the seoorn film to the water vapor and gas barrier layer surface of 
the multilayer film structure of the present invention, it has been 
fown usefUl. to apply an adhesion pronoting layer to the barrier 
layer surface to enhance the ability of the polyethylene to adhere 
to the barrier layer. such an adhesion pranoting layer can utilize 
the same mate.rial used to fonn the aforementioned water vapor ani 
gas barrier layer, such as the preferred polyvinylidene chloride 
latex, to which is added a wax, such as camuba wax, at a level of 
up to 50 percent by weight or more of the overall mixture. A 
preferred range of adhesion pronK>ting layer coa~ weights is frail 
O.l to 3.5 g/MSI, with a coating weight range fran 0.2 to 1.0 gjMSI 
particularly preferred. 

Although it is not desirable in the practice of the 
present invention to surface treat the outer surface of the 
polymeric sealing layer coextruded to the polyolefin substrate 
layer, it is desirable to surface treat the surface of the 
polyolefin substrate which is to be primed am coated with the water 
vapor and gas barrier layer. such surface treatments may include 
the aforementioned corona discharge, flame or chemical oxidation 
treatments. Preferred for use in the practice of this invention are 
corona discharge or flame surface treatments, which can be carried 
out by one of the well known treatment methods. An exanple of a 
corona discharge method uses a procedure wherein a film is passed 
between two conductor elements which act as electrcxies and a 
sufficiently high voltage is applied to enable corona disc.barges to 
take place. As a result of such discharges, the air above the 
surface of the film becomes ionized. and canbines with the nolecules 
on the surface of the film so that polar incorporations are formed 
in the essentially nonpolar polymeric matrix. 

In the Exan'ples which follow, the base films are all 
biaxially oriented by conventional means. In general, this includes 
forming the base film in sheet fonn and machine direction orienting 
(MDO) or stretching the same at the appropriate or optinn.nn 
te.rrperature, using transport rollers operating at-different speeds. 
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After the desired degree of MDO is obtained, the film is transverse _, 
direction oriented ('IDO) , for exanple, in a tentering apparatus, to 
impart an orientation or stretching which is at right argles to the 
MOO. '!he extent of orientation can be from 3 to 10 times its 
original dimension for the MDO and from 3 to 10 times in the 'IDO. 

'Ihe following E>camples illustrate the invention. 

CXM?ARATIVE EXAMPLE 1 

A bi,axially oriented hanopolymer of isotactic 
polypropylene was coext:ruded with a ramom copolymer of ethylene and 
propylene to a thickness of approximately 0.5 to 0.6 mil. '!he 
copolymer contained about from 3 to 5 wt.% ethylene and had a melt 
flow imex of 5 g/10 minutes. Both surfaces of the coext:ruded film 
were subjected to a corona treatment of the type de5cribed above. 
Following corona treatment, the copolymer surface of the coext:ruded 
fihn was coated with the primer of Example 5 of U.S. Patent No. 
4, 214, 039. 'Ihe primer is the reaction product of an acidified 
aminoethylated vinyl polymer and epoxy resin. 'lhe same general 
coating process described above and utilized in the examples of U. s. 
Patent No. 4,214,039 was used to prcx'luce the fihn of this exanple. 
To the surface of the primer was applied an aqueous latex heat seal 
layer canprising a terpolymer resulting from the JX>lymerization of 
78 wt.% of vinylidene chloride, 18 wt.% of methyl acrylate and 4 
wt.% of methyl methacrylic acid, to which was added carnuba wax at a 
level of 4 to 8%. 'Ihe coating ·was dried to yield a ooating weight 
of approximately 2.6 g/MSI. 

As may be seen by reviewing the test data presented in the 
Table for the E>canple 1 structure,· this multilayer film exhibited an 
excellent seal range of 50 to so°F, acceptable oxycjen transmission 
('102) barrier properties at 0% relative humidity (RH), adequate 
water vapor transmission barrier properties (WVT.R) at 90% RH, 
adequate lamination to polyethylene (PE) bond properties, 1:ut was 
prone to excessive blocking. It should be noted that this level of 
blocking was exhibited at a rather high wax level in the 
polyvinylidene chloride heat seal layer of 4 to 8%. 
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o:MPARATIVE EXAMPLE 2 

A multilayer film structure identical to that described in 
Example 1 was produced with the exception that a high moisture 
barrier polyvinylidene chloride latex was substituted for the one 
used to form the ·heat seal layer of E>canple 1. 'Ihe high moisture 
barrier polyvinylidene chloride latex used was a commercially 
available product am was c:anprised of ·a terpolymer resultin; fran 
the polymerization of 92 wt.% of vinylidene chloride, 6 wt% of 
methyl acrylate arrl 2 wt.% of acrylic acid, to which was added 
carnuba. wax at a level of 3. 5%. The polyvinylidene chloride heat 
seal coatirg was dried to yield a weight of approximately 2.6 gjMSI. 

As shown in the Table, barrier properties were 
significantly inproved over those obtained with the structure of 
Example 1. However the seal range decreased over that of the prior 
exanple as a result of the fact that the polyvinylidene chloride 
bec:ames partially crystalline. Moreover, there is still a ten:lency 
to block to the treated polypropylene side of the structure. 

Example 3 
In this example, a biaxially oriented homopolymer of 

isotactic polypropylene was coextruded with a terpolymer of 
ethylene, propylene am rutene-1 to a thickness of approxinately o.s 
to o. 6 mil. 'Ihe terpolymer used had 5 to 6% ethylene arrl 4 to 6% 
l::utene-1 arrl was to provide a polymeric heat sealing layer for the 
overall structure. Rather than treat OOth surfaces of the 
coext:ruded film as was done in the previous exanples, only the 
propylene hanopolymer surface was subjected to a corona treatment of 
the type described above. Following corona treatment, the 
polypropylene hanopolymer surface of the coextruded film was coatEd. 
with the primer of EKamples 1 and 2. using the same general coating 
process described above. To the surface of the primer was applied 
the aqueous latex polyvinylidene chloride-based material utilized in 
Example 2, with the exception that the level of camuba wax utilized 
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in the latex dispersion was less than 3%. Rather than serve as the 
heat sealable layer for this film, this polyvinylidene 
chloride-based layer served as a water vapor and gas barrier layer. 

As may be seen, one manner in which the novel structure of 
E:xanple 3 differs from the films of the previous exairples is that 
both surfaces of the coextruded film are not subjected to surface 
treatment. Another difference resides in the fact that the coatin:J 
layers are applied to the polypropylene surface of the coextrudate. 
tJnexpectedly, this structure exhibited a greatly reduced level of 
bloc::ki.rg, as c::x:iirpared to the structures of E>calrples 1 and 2. I..a..ler 
levels of wax are required to produce an acceptable product. 
Moreover, WIR is significantly inq;>roved over both EKamples 1 and 2, 
with T02 greatly inq;>roved over the value obtained fran the Exan'ple .1 
structure. seal range obtained for this structure was found to be 
adequate, although lamination bolds to PE were found to be nm:ginal. 

Exanple 4 
A multilayer film structure was produced accordin;J to 

Exatrple 3, to which a thin layer of high wax content high barrier 
polyvinylidene chloride latex was applied to the existin;J heat seal 
layer. In forming the dispersion used for this adhesion pra!Dt.irg 
layer, carnuba wax was added to the high m:::>isture barrier 
polyvinylidene chloride latex of Exanples 2 and 3 at a level of 
approxilnately 33 Wt.%. 'lhe adhesion pronotirxJ layer was applied at 
a weight (dried) of approximately 0.2 g/MSI. 

As irrlicated, the structure of this example differed fran 
that of Exanple 3 only in the addition of an adhesion promoting 
layer. '!his layer, as denaistrated by the data presented in the 
table, greatly inproved adhesion of the structure to PE when 
laminatin;. Greater than 200 g/ in born strength was obtained. 
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EKan!ple 5 
A biaxially oriented homopolymer of isotactic 

polypropylene was coextruded with a terpolymer of ethylene, 
propylene and l:utene-1 of different monaner ratios than the 
terpolymer used in Exanples 3 and 4. 'lhe film structure was 
ooextruded to a thickness of approximately 0.5 to 0.6 mils. 'Ihe 
terpolymer c:ontainai fran 1 to 2 wt.% ethylene and fran 6 to s wt.% 
of hltene-1. '1he terpolymer had a melt flow index of about 5. '!he 
ooextruded structure so produced was then corona treated, primed and 
coated in a manner identical to that of Exanple 4. 

As shown in the Table, the use of the heat sealing 
terpolymer resin described above greatly i.Irproved the seal rcmJe of 
the resultant structure. 

TABLE 

PRQPERfiES OF THE MULTIIAYER FilMS OF EXAMPf iES 1-5 

WVTR T02 
90% RH 0% RH BLOCK 

100°F 100°F -ING SEAL 

EX (cc/MSI/ (cc/MSI/ I/O RANGE 
NO 24 hrs) 24 hrs) Cq/inl ~ 
1 0.54 3.63 90 50-80 

2 0.30 0.67 50 40-70 

3 0.21 0.67 5.0 40-70 

4 0.21 1.0 1. 0 40-70 

5 0.21 1.0 1.0 70 
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100 

100 

30 

200 

200 



It has been detennined that after the application of 
the pr:bner layer, the water vapor and gas barrier layer ard the optional adhesion promoting layer (if employed), it is 
advantageous to permit the structure to age for a certain minimum 
period of time in order to obtain the outst:anding characteristics of the present invention. Optimum aging can be accomplished over a period of time ranging from 25 hours to 21 days while maintainirX] the film at a temperature ran:Jing from 32°F to iso°F. 
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1. An oriented heat sealable multilayer structure which 
conprises: 

(a) a sul:strate comprising a polyolefin fihn having a 
first surface and a second surface; 

(b) a polymeric heat sealable layer on the first 
surface of the substrate, the heat sealable layer -canprisin;; a 
polymeric material which c0mprises a terpolymer of ethylene,· 
propylene and butene-1, a random copolymer of ethylene and 
propylene, or a blend thereof~'. 

(c) a primer coating on the secom surface of the 
substrate; and 

(d) a water vapor and gas barrier layer on the primer 
coating, the water vapor and gas barrier layer consisting of a 
polyvinylidene chloride containing at least about 50% by weight of 
Vinylidene chloride monomer or an interpolymer c:arprisin;J a minor 
ailDl1'lt of acrylic acid, methacrylic acid or a mixture thereof and a 
major annmt of neutral monomer esters comprising methyl acrylate, 
ethyl acrylate, methyl methacrylate or a mixture thereof. 

2. A structure according to claim 1 wherein the 
suhst.rate conprises homopolymer ic polypropylene. 

3. A structure according to claim 1 or 2 wherein the 
pr:iJner comprises a reaction product.of an acidified aminoethylated 
vinyl polymer and an epoxy resin, a condensation product of a 
monoaldehyde with an interpolymer of an acrylamide or methacrylamide 
and at least one unsaturated monomer, or a condensation product of 
aminoaldehyde with acrylamide or methacrylamide inte't'polymerized 
with at least one other unsaturated monomer in the presence of a 
c

1 to c
6 

alkanol. 
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4. A stru~ according to any preceding claim wherem 
the seooIXl surf ace of the substrate is surf ace treated usirq a 
surface treatJnent technique comprising flame treatment and corona 
discharge treatment. 

5. A structure according to any preceding claim wherein 
the water vapor and gas barrier layer comprises a polyvinylidene 
chloride containing at least 90% by weight of vinylidene chloride 
monaner. 

6. A structure according to any preceding claim wherein 
the water vapor and gas barrier layer further comprises a camuba wax 
in an amount from o. 5 to 15% by weight. 

7. A structure according to claim 6 wherein the water 
vapor arxl gas barrier layer cxxnprises carnuba wax in an anDUnt 
fran 0. 5 to 5% by weight. 

8. A structure. according to any preceding claim wherein 
the terpolymer of ethylene, propylene and b.rt:ene-1 contains from 
1 to 8% by weight of ethylene and from 1 to 8% by weight of l:utene-1. 

9. A structure according to any preceding claim further 
comprisin; an adhesion pranoting layer on the water vapor and 
gas barrier layer cxmprising from 25% to 90% by weight polyvinylidene 
chloride containing at least 50% by weight of vinylidene chloride 
m:mamer or an interpolymer conprising a minor amount of acrylic acid, 
methacrylic acid or a mixture thereof and a major amount of neutral 
monomer esters comprising methyl acrylate, ethyl acrylate, methyl 
methacrylate or a mixture thereof, and from 10% to 75% by weight of 
wax. 
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10. A process for the production of an oriented heat sea.lable 
lt11lltilayer structure, which process comprises: 

(i) coext:ruding a substrate comprising a polyolefin 
film with a polymeric heat sealable layer the polymeric heat 
sealable layer canprising a polymeric material a terpolymer of 
ethylene, propylene and butene-1, a random copolymer of ethylene 
and propylene, or a blerxi thereof; 

(ii) biaxially orientin;J the coextrudate; 

(iii) applying a primer coating on the surface of the 
polyolefin substrate; and 

(iv) applying a water vapor and gas barrier layer on 
the primer coating, the water vapor and gas barrier layer 
consisting of a polyvinylidene chloride containing at least 50% by 
weight of vinylidene chloride monomer or an interpolymer carprising 
a minor mtDUnt of acrylic acid, methaccylic acid or a mixture thereof 
and a major amount of neutral monomer esters comprising methyl 
acrylate, ethyl acrylate, methyl methacrylate or a mixture thereof. 

11. A process according to claim 10 further c:anprising: 

(v) applying an adhesion promoting layer on the·water 
vapor ani gas barrier layer, the adhesion promoting layer cuuprisin;J fran 
25% to 90% by weight of polyvinylidene chloride cxmtaining at least 
50% by weight of vinylidene chlori'de moncaner or an interpolymer 
camprising a minor amount of acrylic acid, methacrylic acid or a 
mixture thereof and a major amount of neutral monomer esters 
canprising methyl acrylate, ethyl acrylate, methyl methacrylate or 
a mixture thereof, and from 10% to 75% by weight of wax. 
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