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MULTI-LAYER, HIGH BARRIER PACKAGING MATERIALS

Field of the Invention

The present invention is directed to multi-layer, high barrier packaging
materials, and in particular to multi-layer materials with seal-peel layers used as
removable lids for containers, especially food containers.

Background of the Invention

Paper and paperboard, polymeric films (“poly”) and metal foils, and laminates
thereof have been developed for product packaging applications. With many
products, especially food products, it is often desirable for the packaging materials to
provide a barrier to the passage of fluids and/or gasses. In the prior art it is known to
provide multilayer lid materials to seal plastic containers for food products, such as
ice cream, yogurt, juice beverages, etc. The multilayer materials conventionally
comprise a laminate of either aluminum foil/poly, or paper/aluminum foil/poly, or
poly/aluminum foil/poly, each with varying oxygen and water vapor transmission
barrier properties.

It is also known in the prior art to provide a “seal-peel” layer to multi-layer
packaging materials. The seal-peel layer functions to seal the container that holds a
food product and which can be péeled off the container when the consumer desires to
open the food product package.

In some applications, packaging materials may be required to pass through

metal detection apparatus, decontamination washing units and/or refrigeration in food

packaging plants. Multilayer packaging materials incorporating metal foil layers often
cannot be used when the packaging will be subjected to metal detection procedures.
Decontamination washing and refrigeration of packaging materials expose the
materials to moisture. Paper layers in multilayer packaging materials tend to absorb
or wick moisture, inducing curl. Further, washing the paper/polymeric film materials
can cause delamination of the polymeric film from paper, making the product
undesirable for many packaging applications.

Proposals have been made to address these and other problems in the art, see

for example, commonly owned U.S. Patent No. 5,738,933, which is incorporated

PCT/US2005/018937
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Herein” by reféretice. ~“DeSpite™this and other proposals, however, problems remain

unresolved in the art.

Summary of the Invention

The present application is directed to an improved multilayer packing material
comprising a moisture resistant, anti-wicking paper substrate, a barrier layer having
high oxygen and water vapor barrier properties, a tie layer on the barrier layer, and
seal-peel layer on the tie layer. The substrate preferably includes melamine resin and
internal size to provide moisture resistance and anti-wicking properties. The substrate
has high surface energy for improved bonding to the barrier layer and for resistance to
delamination during wetting or water washing. The barrier lﬁyer is preferably
ethylene vinyl alcohol (“EVOH”), but other oxygen barrier materials could be used.
Preferably, the tie and seal-peel layers are split into multiple layers to improve the
barrier properties of the structure. The seal-peel layer is comprised of two materials
one of which readily bonds to the container, while the other is a contaminant. The
term “‘contaminant” is used herein to refer to a material that does not readily bond
with the container or other structure to which the present multi-layer packaging
material is sealed and théreby functions to improve easy peeling of the material from
the container or other structure. Optionally, the outer side of the paper substrate is
coated with a water resistant pre-coat and a top coat to provide a good printing
surface.

The multi-layer, high barrier packaging material has particular application as
lidding material for containers. In a preferred embodiment, the packaging material is
adapted for releasably sealing to a plurality of containérs, a first container comprised

of one polymer and a second container comprised of another polymer. The seal-peel

layer is comprised of a blend of a first polymer and a second polymer, thereby when
the 1id material is heat sealed to a first container the first polymer in the seal-peel
layer bonds with the first container while the second polymer in the seal-peel layer
functions as a contaminant to provide easy peeling; and when the lid material is heat
sealed to a second container, the second polymer in the seal-peel layer bonds wifh the
second container while the first polymer in the seal-peel layer functions as a
contaminant to provide easy peeling. Thereby, the packaging material of the
invention has enhanced functionality.

The multi-layer packaging material addresses metal detection issues pertaining

to aluminum foil/poly laminates by eliminating metal foils from the structure. The

2
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iaterial "A1sS ~hddressés  papet “wicking and paper/poly delamination issues by

incorporating internal sizing as well as a wet strength agent in the printing paper base
substrate. This material can also be washed and refrigerated since the wet strength
and anti-wick coated paper in the paper/poly laminate resists paper wetting and
papet/poly delaminating problems with less curling tendency. The multi-layer
packaging material also provides very good barrier properties to oxygen and water
vapor transmission. The stiffness properties of the base substrate can be further
enhanced by using high E-modulus additives, increasing paper basis weights and
increasing bulk, which provide further advantages over aluminum. The EVOH layer
provides very-high oxygen transmission barrier properties at one-third the current coat
weights of other polymers like polyamides used in lidding materials thus providing
very good functional properties at reduced cost. In addition to the above benefits,
blends of EVOH, nylon and nylon derivatives/copolymers, plus antioxidants can be
used to provide strength as well as better oxygen scavenging properties to the present
multilayer packaging material.

Other features and advantages of the present invention will be apparent from
the following detailed description read in conjunction with the drawings.

Brief Description of the Drawings

Fig. 1 is an exploded view of a multi-layer packaging material in accordance
with one embodiment of the invention.

Fig. 2 is a schematic drawing of an extrusion coating apparatus for making the
product of the invention.

Fig. 3 is a perspective view of a container with a multi-layer lid material in

accordance with the invention.

Detailed Description of the Preferred Embodiments

Turning now to the drawings, a multilayer packaging material is generally
designated by the reference numeral 10. The multilayer packaging material structure
comprises a base or substrate 12, one or more optional coating layers 14, 16 on the
outer surface of the substrate, a barrier layer 18, one or more tie layers 20, 22 and one
or more seal-peel layers 24, 26. The substrate 12 can be any material that structurally
supports the other layers, and is moisture resistant. A preferred anti-wick, moisture
resistant paper substrate is described below. ‘

One commercial application for the packaging material 10 is as a lid structure

for containers, for example, plastic food cup C shown in Fig. 3. The barrier layer 18

3
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ﬁrovlldes 4 Moistiiré afid 6xygén barrier to preserve the contents of the container. The

seal-peel layer bonds the lid to the container to seal the contents, while allowing a
consumer to readily peel the lid from the container when desired.

A preferred substrate 12 comprises a moisture resistant, anti-wicking paper
substrate. ~ The substrate can be manufactured by conventional papermaking
machines, such as a fourdrinier or top former. The furnish is a mixture of softwood
and hardwood Kraft, recycled paper, fillers and additives, and has an acidic pH,
preferably in the range of about 4-5. A preferred furnish comprises a mixture of about
38% bleached softwood Kraft, about 38% bleached hardwood Kraft and about 24%
recycled broke (coated paper) with a filler level of about 7-8% based on ashing
method. The furnish is modified by adding about 2% melamine resin and about
0.75% liquid size to improve wet strength and an anti-wick properties. It is believed
that the addition of a wet strength agent such as melamine resin in the acidic furnish
improves the bonding properties of the substrate to polymeric films. A suitable
melamine resin is Cascomel AR-4 from Borden, Inc., 180 East Broad Street,
Columbus, Ohio 43215. Preferred liquid sizing agents are Nuephor 645 emulsion
sizing agent manufactured by Hercules Inc., Wilmington, Delaware as well as alkyl
ketene dimmer (“AKD”) sizing agents, such as Hercon 70 from Hercules Inc.
Persons skilled in the art will appreciate that suitable alternatives and equivalents are
available. Pigments and dyes may be optionally added to provide brightness and
opacity properties for some applications. Paper substrate basis weights can range
from about 25 1b/3000 ft2 to about 250 1b/3000 ft2. The paper substrate may be
optionally calendered or hot soft calendared to improve the printing surface and to

enhance gloss properties.

Barrier layer 18 is preferably ethylene vinyl alcohol (“EVOH”) with a high
(for example, about 32 mole % or greater) or low (for example, about 26 mole % or
less) mole percentagé used as desired to attain good oxygen barrier properties.
Suitable EVOH polymers are EVALF104B available from Evalca Company of
America, Pasadena, Texas. Although EVOH is preferred, other oxygen barrier
polymers may be used, including nylon polymers. A suitable nylon polymer is Grilon
RDS 4374 or derivatives from EMS-Grivory, Sumter, South Carolina. Potentially
other oxygen barrier polymers could be used as alternatives. Blends of EVOH, nylon
and nylon derivatives/copolymers, plus antioxidants can be used to provide strength

and ductility as well as better oxygen scavenging properties to the multilayer

4
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“Prekaginly’ titatdidl” Debirablé” xygen barrier properties cover a range of about 1

cc/m2/day to about 60 cc/m2/day tested at 23 degrees C and 60% humidity. Water
vapor transmission rates cover a range from about 5 gms/m2/day to about 80
gms/m2/day at 38 degrees C and 90% humidity. Barrier layer thickness desirably
ranges from about 5 microns to about 60 microns, depending on the composition of
the layer and the intended commercial application of the product.

One or more tie layers 20, 22 are sandwiched between the barrier layer 18 and
seal-peel layer(s) 24, 26. The tie layer functions to bond the seal-peel layer to the
oxygen barrier layer. Depending on the particular composition of the barrier and seal-
peel layer, the tie layer may not be necessary if a sufficient bond maynbe created
without the tie layer. However, in most cases the tie layer may be desirable to create
a good bond. A preferred tie layer material is Bynel 4288 from DuPont, Wilmington,
Delaware. The tie layer is preferably about 5-20 microns thick.

One or more seal-peel layer(s) 24, 26 are laminated to the tie layer(s) 20, 22.
The seal-peel layer functions to seal the subject multilayer packaging material to a
container, such as cup for ice cream, or other package but can be peeled off by the
consumer to open the .container or package, e.g., to eat the ice cream. Various
polymer blends can be used for the seal-peel layer depending on the composition of
the container or other package to which the seal peel later is applied. The seal-peel
layer is preferably, 5 to 50 microns thick. As described herein above relative to the tie
layer, the extruded seal-peel polymer blend is beneficially split into two layers prior to
being extrusion coated onto the substrate.

Polymer packaging containers, such a food cups, are conventionally made of

polystyrene (“PS”), polypropylene (“PP”), low density polyethylene (“LDPE”) and

high density polyethylene (“HDPE”). In accordance with the invention, two or more
polymers are blended to provide both sealing and peeling functionality to the seal-peel
layer for each type of cup. EMA bonds well with PP, LDPE and HDPE, but forms
poor bonds with PS containers. Styrene bonds well with PS, but bonds poorly with
PP, LDPE and HDPE containers. LDPE bonds well with LDPE and HDPE but poorly
with PP and PS containers. Thus, a polymer bend comprises a good bonding polymer
to provide sealing functionality plus a poor bonding polymer (a “contaminant”) to
provide peeling functionality.

A preferred seal-peel layer comprises a blend of EMA and styrene or styrene
EMA. This blend will bond to all four types of polymer packaging containers

5
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‘Mmeéntidned dbove.” Rafios of EMA to styrene EMA are: 60/40, 70/30 and 80/20. The
EMA acts as a contaminant when the material is sealed to PS containers. The styrene
component is a contaminant when the material is sealed to PP, LDPE and HDPE
containers.

The foregoing seal-peel layer could be modified to provide further
functionality with the addition of LDPE to the EMA and styrene EMA blend. The
LDPE component will improve bonding with LDPE and HDPE containers, and
function as a contaminant when used with PP and PS containers.

Another preferred seal-peel layer comprises a blend of polypropylene (“PP”)
and low density polyethylene (“LDPE”), which layer can bond to PP, LDPE and
HDPE containers. Typical ratio ranges PP to LDPE are 50/50 and 75/25. Seal-peel
layer thickness can vary from 20 gms/m2 to 60 gms/m2. The PP part heat seals well
to polypropylene cups, while the LDPE portion acts as a contaminant enhancing easy
peeling properties from the polypropylene cups. Having the LDPE part in the PP/PE
seal-peel structure and varying the LDPE ratio in turn helps to heat seal to low density
and high density polyethylene containers, while the PP acts as a contaminant thus
improving easy peeling properties.

Another preferred seal peel layer comprises a blend of EMA and LDPE. This
layer is adapted for use with PP containers only. Typical ratio ranges of EMA/LDPE
are 50/50, 75/25 & 80/20. Seal-peel layer thickness can vary from 20 gms/m2 to 60
gms/m2. In a seal-peel layer made up of a ratio of EMA/LDPE, the EMA part bonds
well to polypropylene containers, while the LDPE functions as a contaminant. By
varying the ratio of LDPE component as a contaminant, easy peeling properties can

be attained from polypropylene cups.

Suitable polymers sources are as follows: polypropylene, POH4AM-019A from
Huntsman Polilmer Corporation; low density polyethylene, Petrothene NA204 or 214
from Lyondell/Equistar Chemicals LP; EMA, Lotryl 20MA08 from Atofina (now
Arkema); styrene EMA, Appeel 20D752 from DuPont Packaging and Industrial
Polymers.

The multilayer barrier structure can be made by conventional techniques. Fig.
2 illustrates a preferred extrusion coating apparatus 28, comprising co-extruder
apparatus 30 for extruding a plurality of films and a coating apparatus 32 for
laminating composite film 34 to substrate 36. The co-extruder apparatus comprises a

first extruder 38 for extruding barrier polymer 40, a second extruder 42 for extruding
6
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tre Polynmibrh4"afd a thitd Extiuder 46 for extruding seal-peel polymer 48. Each of
the polymer streams are fed to feedblock 50. Feedblocks are well known in the art, as
shown for example in U.S. Patent Nos. 4,152,387 and 4,197,069, which are hereby
incorporated by reference. Feedblock 50 forms barrier layer 18. Preferably,
feedblock 50 is configured to split the tie polymer into two layers 20, 22. Likewise,
the seal peel polymer is split by feedblock 50 into two layers 24, 26. All five layers
18, 20, 22, 24 and 26 are then fed into a single die 52 where the layers are laminated
into a single multilayer polymer laminate 34.

Those skilled in the art will appreciate that feed block technology generally
includes use of a mechanical block and a selector plug to split an incoming resin feed
into multiple layers, and vanes for melt flow control and distribution pins for
adjusting layer distribution. It has been discovered that split layers deposited on one
another offers advantages and benefits. Specifically, increased gas and vapor barrier
properties may be achieved that are at least partially a result of a torturous path of gas
travel required to penetrate through both layers and the reduced alignment of faults,
cracks, holes, and other paths for gas and vapor transmission between the two layers.

The polymer laminate 34 is then bonded to paper web 36 by passing the
polymer laminate and paper web through a nip 58 between roll 60 and chill roll 62.
The multilayer packaging material 10 is cooled by chill roll 62 and proceeds in the
direction 64 to further finishing and/or winding stations.

The outer or printed side of the substrate is preferably coated to improve water
resistance of the substrate and to enhance printing properties. A water resistant pre-
coat 14 comprises, in parts by weight per 100 parts pigment, about 0.2-0.4 parts of
dispersing agent, about 15-33 parts titanium dioxide, about 25-43 parts calcined clay

and about 42-60 parts #2 clay, about 2-5 parts protein binder, about 15-22 parts latex,
and about 2-5 parts sizing emulsion. A preferred water resistant coating formulation
comprises, in parts by weight per 100 parts of pigment, about 0.2 parts dispersing
agent, about 15 parts titanium dioxide, about 25 parts dry calcined clay, about 42 parts
#2 clay, and about 2 parts protein binder, about 22 parts latex, and about 2 parts sizing
emulsion. All of theses constituents are well known in the art. A preferred calcined
clay is Ansilex from Engelhard, Iselin, New Jersey. A preferred protein binder is
183Z protein from DuPont. A preferred sizing emulsion is Hercon 70 from Hercules
or an AKD emulsion. A preferred order of addition is adding the pigments to water

with the dispersant, then adding protein, latex and sizing emulsion, and finally

7
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éxdjugtmé‘“tlhé"ﬂ {With ammonia. “The water resistant coating is applied at 4-5 [bs/3000

ft2.

The top coat 16 comprises in parts by dry weight per 100 parts of pigment,
about 0.2-0.6 parts dispersant, about 70-90 parts #1 clay, about 10-20 parts of plastic
pigment, about 17-22 parts bimodal latex with higher glass transition temperature,
about 1-4 parts polyvinyl alcohol binder, about 0.6-0.8 parts of thickener, about 2-4
parts lubricant, about 3-5 parts of fluorescent whitener, and a pH adjuster as may be
necessary to adjust the pH to about 8 to 9.5. The bimodal latex used in combination
with plastic pigment improves paper gloss and print quality. A preferred top coat
coating composition comprises in parts by dry weight per 100 parts of pigment, about
0.2 parts dispersant, about 90 parts #1 clay, about 10 parts plastic pigment, about 17
parts bimodal latex, with higher glass transition temperature, about 1 part polyvinyl
alcohol binder, about 0.6 parts of thickener, about 2 parts lubricant, about 3 parts of
fluorescent whitener, and a pH adjuster as may be necessary to adjust the pH to about
8 to 9.5, with 9 being preferred. All of the forgoing constituents are well known in
the art. A suitable plastic pigment is Ropaque AF-1055 from Rohm and Haas
Company, Philadelphia, Pennsylvania. A preferred bimodal latex is XU 31060.51
styrene butadiene latex available from Dow Chemical Co., Midland, Michigan. A
preferred fluorescent whitener is Tinopal from Ciba Specialty Chemicals, Highpoint,
North Carolina. Ammonia can be used to adjust pH. A preferred order of addition for
the top coat is to disperse the pigments in water with the dispersant, then add
polyvinyl alcohol, fluorescent whitener, latex, thickener, and pH adjuster. The top
coat is applied to the substrate at a rate of about 3.25-3.75 Ibs/3000 ft2.

Either or both of the pre-coat and top coat can also be further modified with

alkyl ketene dimer (AKD) type sizing agents to further improve decontamination
water wash properties. AKD sizing may be applied to the coating in addition to the
sizing agent added directly to the furnish to further improve water resistance of the
coated paper. If selected, it is preferred that AKD sizing agents be added at about 2-5
parts per 100 parts pigment.

The pre-coat and top coat may be applied to a substrate with an applicator roll
inverted blade coater, short dwell coater or jet coater. Other coating techniques may
also be used. Preferably the pre-coat and top coats are applied either on or off the

paper machine prior to extrusion coating the polymer layers to substrate.

PCT/US2005/018937
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" ABSughr partictifar” Mdterial suppliers have been identified, they are
exemplary only and that alternative suppliers may be used. Further, unless a
particular material is indicated as being critical, equivalent substitute materials could
be used to perform substantially the same function. The concentration ranges are
based on currently available data, and minor alterations thereof may be made without
departing from the scope of the claimed invention.

Benefits and utility are believed to be achieved with either the water resistant
pre-coat with an alternative top coat, or the top coat described above with no pre-coat
or an alternative water resistant coating. Preferably, however, both of the above
described pre-coat 14 and top coat 16 are applied in combination to the substrate in
the preferred ranges to give a final weight of about 25-90 1b/3000ft2, with about 55
1b/3000ft2 being preferred. The coated paper web of the invention can then be hot
soft calendered to give a glossy print side surface of about 70-90 gloss.

The multi-layer composite structure of the invention thus manufactured resists
de-lamination of paper from the extruded polymers during decontamination water
wash, provides anti-wicking properties during wetting and refrigeration, and also has
high oxygen and water vapor barrier properties to be suitable for food packaging lid
applications. Addition of size, melamine and a water resistant pre-coat contribute to
anti-wicking as well as providing anti-delamination properties since they impart water
resistance to paper.

The multilayer packaging material of the preferred embodiments can meet
stiffness, die cutting, printing and lay flat properties suitable for high barrier lidding
applications such as consumer food packaging. The preferred sfructures have a

percentage of paper to polymer about 36 gsm polymer/90 gsm paper, with bimodal

latex, plastic pigment and polyvinyl alcohol in the top coat, protein in the pre-coat and
paper furnish composition are optimized to provide these properties. The paper basis
weight is increased from about 40 gsm to about 100 gsm while keeping the same
amount of total polymer @ 36 gsm, which increases the composite stiffness and also
reduces paper curl thus improving léy flat properties. Increasing PVOH and protein
levels simultaneously from about 1-3 percent based on pigments in the coating
formulation can increase the extrusion coated paper/poly composite stiffness.

The following are example substrates and multilayer composite packaging
material of the invention.

Example 1: A water resistant, coated substrate was made as follows:

9
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and about 24% coated broke.
About 2-4% melamine resin was added to the furnish (about 20-40 Ibs/ton @
about 9.5 % solids and calculated based on a production of about 9 tons/hr).

About 0.75% liquid size was added to the furnish (about 7.5-15 Ibs/ton @

" about 44-46% solids & calculated based on a production of 9 tons/hr).

After formation of the substrate by a conventional paper making process, a
water resistant pre-coat was applied at about 4 to 5 1bs/3000 ft2. The water
resistant coating formulation comprised, in parts by dry weight per 100 parts
of pigment, about 0.2 parts dispersing agent, about 15 parts titanium dioxide,
about 25 parts dry calcined clay, about 42 parts #2 clay, and about 2 parts
protein binder, about 22 parts latex, and about 2 parts sizing emulsion.

A top coat as described above applied was applied over the pre-coat at about
3.25-3.75 1bs/3000 ft2. The top coat coating composition comprised in parts
by dry weight per 100 parts of pigment, about 0.2 parts dispersant, about 90
parts #1 clay, about 10 parts plastic pigment, about 17 parts bimodal latex
(with higher glass transition temperature), about 1 part polyvinyl alcohol
binder, about 0.6 parts of thickener, about 2 parts lubricant, about 3 parts of

fluorescent whitener, and a pH adjuster as necessary to adjust the pH to about

9.

Example 2: A water resistant, coated substrate as in Example 1 was further

modified by adding alkyl ketene dimer (AKD) sizing agents to the pre-coat
; lati 1 - 5 1 o] n .

1

Example 3: A water resistant, coated substrate as in Example 2 was further

modified by adding alkyl ketene dimer (AKD) sizing agents to the top formulation at

about 2-5 parts dry weight per 100 parts pigment.

Example 4: A multilayer composite packaging materials having a coated

substrate as described in Examples 1, 2 and 3 were extrusion coated with an EVOH

barrier layer having a target thickness of about 6 microns (which was varied between

about 4-8 microns) to the uncoated side of the substrate.

10
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Example 5: A multilayer composite packaging materials having a coated
substrate as described in Examples 1, 2 and 3 were extrusion coated with a nylon
polymer barrier layer having a target thickness of about 20 microns (which was varied
between about 10-30 microns) on the uncoated side of the substrate. The nylon
polymer comprised a mixture of about 20-40% amorphous nylon and about 60-80%
crystalline nylon resins formulated to achieve high stiffness, tear strength and die
cutting properties. The percentage of paper to polymer was about 50 gsm polymer to
90 gsm paper. Bimodal latex, plastic pigment and polyvinyl alcohol in the top coat
and protein in the pre-coat along with paper furnish composition were also optimized
to provide these properties. - The composition of the nylon and the nylon level at about

10-30 gsm increased stiffness and tear resistance.

Example 6: A multilayer composite packaging materials as in Examples 4 and
5 were extrusion coated with a tie layer and a seal-peel layer. One seal-peel layer
comprised of 70 parts EMA to 30 parts styrene EMA, and was extrusion coated at
about 25-35 microns thickness. The packaging material of this example was heat
sealed to polystyrene cups, polypropylene cups and low and high density polyethylene
cups. The materials sealed well to all types of cups, and later, were easily peeled

away from the cups.

Example 7: A multilayer composite packaging materials as in Examples 4 and
5 were extrusion coated with a tie layer and a seal-peel layer. The seal-peel layer in

this example comprised of 80 parts EMA to 20 parts low density polyethylene, and

was extrusion coated at about 35 microns thickness. The packaging material of this
example was heat sealed to polypropylene cups. The materials sealed exceptionally

well to PP cups, and later, were easily peeled away from the cups.

Example 8: Example 7 was repeated but with a seal-peel layer comprised of
70 parts EMA to 30 parts low density polyethylene, and was extrusion coated at about
35 microns thickness. The packaging material of this example was heat sealed to
polypropylene cups. The materials sealed well, and later, were easily peeled away

from the cups.
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“Exaiipred: A fiilittifiygr composite packaging materials as in Examples 4 and
5 were extrusion coated with a tie layer and a seal-peel layer. The seal-peel layer in
this example comprised of 50 parts polypropylene to S50 parts low density
polyethylene, and was extrusion coated at about 35 microns thickness. The packaging
material of this example was heat sealed to both polypropylene cups and low and high
density polyethylene cups. The materials sealed well to all three types of cups, and

later, were easily peeled away from the cups.

Example 10: Example 9 was repeated but with a seal-peel layer comprised of

75 parts polypropylene to 25 parts low density polyethylene, and was extrusion coated

at about 35 microns thickness. The packaging material of this example was heat
sealed to both polypropylene cups and low density polyethylene cups. The materials
sealed well to both types of cups, and later, were easily peeled away from the cups,

however the sealing function was not as good as the 50-50 ratio of Example 9.

The multilayer composite packaging materials of Examples 4-11 have a water
vapor transmission rate of not more than about 10 gms/m2/day when tested at about
50% humidity and about 23°C. The multilayer materials were subjected to water
wash tests of about 10-15 seconds under a water shower and showed substantially no
delamination. Further, the Example 4-11 materials did not wick when immersed in a
water bath for about one hour.

It will be appreciated that although exemplary embodiments of the invention

have been presented herein, the invention is not limited to any of these examples.
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1. A multi-layer, high barrier packaging material comprising a paper
substrate; a polymer oxygen barrier layer bonded to one surface of said substrate; and
a seal-peel layer bonded to said barrier layer, said seal-peel layer comprised of a
polymer that bonds to the container and a contaminant that provides easy peeling

properties.

2. A multi-layer, high barrier packaging material as in claim 1, further
comprising a tie layer between said barrier layer and said seal-peel layer to facilitate

bonding of said seal-peel layer to said barrier layer.

3. A multi-layer, high barrier packaging material as in claim 2, wherein

said tie layer is split and laminated together.

4. A multi-layer, high barrier packaging material as in claim 1, wherein

said seal-peel layer is split and laminated together.

5. * A multi-layer, high barrier packaging material as in claim 1 for use as
lids for a plurality of containers including, a first container comprised of one polymer
and a second container comprised of another polymer, wherein said seal-peel layer is
comprised of a blend of a first polymer that will bond to the first container and a
second polymer will bond to said second container, whereby when said material is

heat sealed to a first container said first polymer in said seal-peel layer bonds with the

25

30

first container while said second polymer in said seal-peel layer functions as a
contaminant to provide easy péeling, and when said substrate is sealed to a second
container said second polymer in said seal-peel layer bonds with the second container
while said first polymer in said seal-peel layer functions as a contaminant to provide

easy peeling.

6. A multi-layer, high barrier packaging material as in claim 1, wherein

said seal-peel layer comprises a blend of polypropylene and low density polyethylene.

13
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7ok =t Amiulficlayer, Righ barrier packaging material as in claim 1, wherein
said seal-peel layer comprises a blend of ethylene methyl acrylate and low density

polyethylene.

8. A multi-layer, high barrier packaging material as in claim 1, wherein
said seal-peel layer comprises a blend of ethylene methyl acrylate and styrene

ethylene methyl acrylate.

9. A multi-layer, high barrier packaging material as in claim 1, wherein

said barrier layer is comprised of ethylene vinyl alcohol.

10. A multi-layer, high barrier packaging material as in claim 1, wherein

said barrier layer is comprised of a polyamide and antioxidants.

11. A multi-layer, high barrier packaging material as in claim 1, wherein
said barrier layer is comprised of a blend of ethylene vinyl alcohol, polyamide and

antioxidants.

12. A multi-layer, high barrier packaging material as in claim 1, wherein
substrate has an internal sizing agent to provide wet strength and an anti-wicking

agent.

13. A multi-layer, high barrier packaging material as in claim 1, further

comprising a moisture resistant pre-coat layer on the other surface of said substrate,

said pre-coat comprised of a sizing agent.

14. A multi-layer, high barrier packaging material as in claim 13, further
comprising a top coat layer over said pre-coat layer, said top coat comprised of clay

and plastic pigments.

15. A multi-layer, high barrier packaging material adapted for releasably
sealing to a container comprising a paper base having interior and exterior surfaces; a
polymer oxygen barrier layer bonded to the interior surface of said base; a tie layer

over said barrier layer; and a seal-peel layer over said tie layer, said seal-peel layer
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~ Eoniptiséd "4 "Blénd"of pluiil ‘polymers one of which acts to seal the packaging
material to the container and the other functions as a contaminant to provide easy

peeling.

16. A multi-layer, high barrier substrate as in claim 15 wherein one of said
polymers in said seal-peel layer is polypropylene and a second of said polymers in

said seal-peel layer is low density polyethylene.

17. A multi-layer, high barrier packaging material as in claim 15, wherein
said one of said polymers in said seal-peel layer is ethylene methyl acrylate and a

second of said polymers in said seal-peel layer is low density polyethylene.

18. A multi-layer, high barrier packaging material as in claim 15, wherein
one of said polymers in said seal-peel layer is ethylene methyl acrylate and a second

of said polymers in said seal-peel layer is styrene ethylene methyl acrylate.

19. A multi-layer, high barrier packaging lid material adapted for
releasably sealing to a plurality of containers including a first container comprised of
one polymer and a second container comprised of another polymer, said packaging lid
material comprising a paper base comprised of an internal wet strength agent and an
anti-wicking agent and having interior and exterior surfaces; a polymer oxygen barrier
layer on the interior surface of said base; a tie layer on said barrier layer; and a seal-
peel layer on said tie layer, said seal-peel layer comprised of a blend of a first polymer

and a second polymer whereby when said lid material is heat sealed to a said first

container said first polymer in said seal-peel layer bonds with the first container while
said second polymer in said seal-peel layer functions as a contaminant to provide easy
peeling, and when said lid material is heat sealed to a said second container said
second polymer in said seal-peel layer bonds with the second container while said
first polymer in said seal-peel layer functions as a contaminant to provide easy

peeling.

20. A multi-layer, high barrier packaging lid material as in claim 21,

further comprising a water resistant coating on the exterior surface of said base.
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2 o A S ek AYer, ~High barrier packaging material comprising a paper
substrate comprised of an internal wet strength agent and an anti-wicking agent and
having interior and exterior surfaces; a polymer oxygen barrier layer on the interior
surface of said base; and a water resistant coating on the exterior surface of said base;

said packaging material being free of metal foils.
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