
LAMINATE BACKGROUND OF THE INVENTION (1) Field of the
Invention [0001] The present invention relates to a
novel laminate. (2) Description of the Related Art
[0002] in the packaging of certain products, such as
food products in particular, it is highly desirable to
impede or prevent the transmission of oxygen and/or
water vapor through the packaging. While the
permeation of oxygen or water vapor itself is not
necessarily harmful to the product, the quality and
shelf-life of the product may deteriorate when exposed
to these elements. [0003] In packaging containers of
varying shapes and constructions, 100% aluminum seals
are often used to protect the products inside the
container from oxygen or water vapor. These seals are
often bonded between the container itself and some
type of lid. In other configurations, the afuminum
seal may be the only lid that the container has.
[0004] Seals made from aluminum are often selected
based on the superior barrier properties of aluminum.
The effectiveness of such barriers depends on both the
type of material employed and the barrier's thickness.
For example, a 0.001 inch layer of 100% aluminum foil
is impermeable to moisture and oxygen and a 0.00035
inch layer of 100% aluminum foil has a water vapor
transmission rate of 0.02 grams or less per 100 square
inches. [0005] Due to the ever-increasing cost of
aluminum, however, it has become necessary to find
alternative membranes which are less expensive than
aluminum yet still deliver the necessary barrier
properties. In addition, high gauges of aluminum used
in known membranes also pose some risk to consumers if
the consumer punctures the seal by hand. Specifically,
the sharp aluminum edges surrounding the puncture
location 



can cause minor scratches or cuts to the hand.
Attempts to substitute more cost effective substitutes
for the 100% aluminum seals have been met with limited
success. One reason is because in addition to
thenecessary barrier properties, the replacement
material must also be able to withstand various
manufacturing and processing conditions to which the
packaging containers are subjected. SUMMARY OF THE
INVENTION [0006] Briefly, therefore, the present
invention is directed to a novel method for preparing
a laminate. The method comprises (1) providing an
aluminum foil inner layer, a paper middle layer, and
an aluminum foil outer layer; (2) laminating the inner
layer to the middle layer by either adhesive
lamination with polyurethane, polyvinyl acetate, or an
acrylic-type adhesive, or by extrusion lamination with
polyethylene; (3) curing the inner and middle layers;
(4) laminating the middle layer and the outer layer by
adhesive lamination with polyurethane, polyvinyl
acetate, or an acryc-type adhesive, or by extrusion
lamination with polyethylene; and (5) curing the
inner, middle and outer layers. [0007] In an
embodiment, the method comprises (1) providing an
aluminum foil inner layer, a paper middle layer, and
an aluminum foil outer layer; (2) laminating the inner
layer to the middle layer by adhesive lamination with
polyvinyl acetate; (3) curing the inner and middle
layers; (4) laminating the middle layer and the outer
layer by extrusion lamination with polyethylene; and
(5) curing the inner, middle and outer layers. [0008]
In other embodiment, the invention is directed to a
novel laminate. The laminate comprises an inner layer
of aluminum foil, wherein the inner is layer bonded to
a first side of a middle layer of paper. The middle
layer is bonded on a second side to an outer layer of
aluminum foil. The inner and outer layers are bonded
to the first and second sides of the middle layer by
adhesive lamination with polyurethane, polyvinyl
acetate, or an acrylic-type adhesive, or by extrusion
lamination with polyethylene. 



[0009] In another embodiment, the laminate comprises
an inner layer of aluminum foil, wherein the inner
layer is bonded to a first side of a middle layer of
paper. The middle layer is bonded on a second side to
an outer layer of aluminum foil. The inner layer is
bonded to the middle layerby adhesive lamination with
polyvinyl acetate and the middle layer is bonded to
the outer layer by extrusion lamination with
polyethylene. [00010] Additionally, a laminate
comprising an inner layer of aluminum foil bonded to a
first side of a middle layer of plastic film is
provided in an embodiment. The middle layer is bonded
on a second side to an outer layer of aluminum foil.
The inner and outer layers are bonded to the first and
second sides of the middle layer by either adhesive
lamination with polyurethane, polyvinyl acetate, or an
acrylic-type adhesive, or by extrusion lamination with
polyethylene. BRIEF DESCRIPTION OF THE DRAWINGS
[00011] Figure 1 is an exaggerated cross-section of an
embodiment of the laminate of the present invention.
[00012] Figure 2 is an exaggerated cross-section of an
alternate embodiment of the laminate of the present
invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [00013] Reference now wiii be made in
detail to the embodiments of the invention, one or
more examples of which are set forth below. Each
example is provided by way of explanation of the
invention, not a limitation of the invention. In fact,
it will be apparent to those skilled in the art that
various modifications and variations can be made in
the present invention without departing from the scope
or spirit of the invention. For instance, features
illustrated or described as part of one embodiment,
can be used on another embodiment to yield a still
further embodiment. [00014] Thus, it is intended that
the present invention covers such modifications and
variations as come within the scope of the appended
claims and their equivalents. Other objects, features
and aspects of the 



present invention are disclosed in or are obvious from
the following detailed description. It is to be
understood by one of ordinary skill in the art that
the present discussion is a description of exemplary
embodiments only, and is not intended as limiting the
broader aspects of the present invention.[00015] In an
embodiment, the laminate comprises an inner layer of
aluminum foil, wherein the inner layer is bonded to a
first side of a middle layer of paper. As used herein,
the terms "inner layer" or "inner aluminum foil layer
' are defined as the layer located nearest to a
product. Thus, if the laminate is formed into a
container or bag, or is sealed onto a container, the
"inner layer" of aluminum foil is the layer located
nearest to the inside of the container or bag, or the
layer located nearest to the product. [00016] The
middle layer is bonded on a second side to an outer
layer of aluminum foil. As used herein, the terms
"outer layer" or "outer aluminum foil layer" are
defined as the layer located furthest from a product.
Thus, if the laminate is formed into a container or
bag, or is sealed onto a container, the "outer layer"
of aluminum foil is the layer located on the outside
of the container or bag, or the layer located furthest
from the product. [00017] In an embodiment, the inner
and outer layers are bonded to the first and second
sides of the middle layer by adhesive lamination with
polyurethane, polyvinyl acetate, or an acrylic-type
adhesive or by extrusion lamination with polyethylene.
[00018] In another embodiment of the invention, the
inner layer is bonded to the middle layer by adhesive
lamination with polyvinyl acetate. In yet another
embodiment, the middle layer is bonded to the outer
layer by extrusion lamination with polyethylene. In a
particular embodiment, the inner layer is bonded to
the middle layer by adhesive lamination with polyvinyl
acetate and the middle layer is bonded to the outer
layer by 



extrusion lamination with polyethylene. [00019] In
some embodiments, the inner layer of aluminum foil can
be in the range of about 12 and 45 microns in
thickness. In other embodiments, the inner layer of
aluminum foil can be in the range of about 15 and 30
microns in thickness. In a particular embodiment, the
inner layer of aluminum foil can be about 20 microns
in thickness.[00020] In some embodiments, the middle
layer of paper can be in the range of about 10 and 70
grams per square meter (gsm) in basis weight. In
certain other embodiments, the middle layer of paper
can be in the range of about 20 and 60 gsm in basis
weight. In yet another embodiment, the middle layer of
paper can be in the range of about 30 and 50 gsm in
basis weight. In a particular embodiment, the middle
layer of paper can be about 40 gsm basis weight. The
thickness of the middle paper layer should be
sufficient to allow the laminate to be processed
without cracking or crumpling the layers. The paper
can be any type of paper known in the art. In a
particular embodiment, the paper comprises a machine
glazed or finished paper. [00021] In one embodiment of
the invention, the middle layer can comprise plastic
film rather than paper. The thickness of the plastic
film should be sufficient to allow the laminate to be
processed without cracking or crumpling the layers.
The plastic film can be any type of plastic film known
in the art. In a particular embodiment, the plastic
film can comprise serrated polyester. [00022] In some
embodiments, the outer layer of aiuminum foil can be
in the range of about 12 and 45 microns in thickness.
In other embodiments, the outer layer of aluminum foil
can be in the range of about 15 and 30 microns in
thickness. In a particular embodiment, the outer layer
of aluminum foil can be about 20 microns in thickness.
[00023] It is not necessary that the inner and outer
aluminum layers have equal thicknesses. The inner and
outer aluminum layers should, 



however, be thick enough to avoid the creation of pin
holes in the barrier layers of the laminate. The
aluminum foil used in the present invention can be any
type of aluminum foil known in the art. In certain
embodiments, the aluminum foil can be soft, tempered,
or annealed. In particular embodiments, the inner
and/or outer layers of aluminum foil have one bright
side and one matte-finished, dull side. The foils of
the inner and outer layers are not required to be
identical.[00024] In some embodiments, the middle
layer is bonded to the inner layer on its bright side.
In other embodiments, the middle layer is bonded to
the inner layer on its dull side. Similarly, in some
embodiments, the middle layer is bonded to the outer
layer on its bright side. In other embodiments, the
middle layer is bonded to the outer layer on its dull
side. [00025] According to an embodiment of the
present invention, the inner and middle layers can be
bonded together using adhesive lamination with
polyurethane, polyvinyl acetate, or an acrylic-type
adhesive or by using extrusion lamination with
polyethylene. [00026] In one embodiment of present
invention, polyvinyl acetate can be used to laminate
the inner and middle layers. In certain embodiments,
the polyvinyl acetate can be water-based. In a
particular embodiment, the polyvinyl acetate can be
applied directly to the dull side of the inner layer
of aluminum foil, which is then contacted with the
paper middle layer. [00027] In another embodiment of
present invention, polyurethane can be used to
laminate the inner and middle layers. In certain
embodiments, the polyurethane can be water-based,
medium-performance Polyurethane base Soventbase
Adhesive or Hot System Solvent-free Adhesive. In a
particular embodiment, the polyurethane can be applied
directly to the dull side of the inner layer of
aluminum foil, which is then contacted with the paper
middle layer. In this embodiment, the polyurethane may
be applied while it is still wet. Because the middle
paper layer is porous and permeable, the water content
in the adhesive can escape through the 



paper layer. [00028] In an embodiment, the bonded
inner and middle layers are then cured. As used
herein, the terms "cure", "cured", or "curing" can
refer to any process that hardens a polymer material
through the cross-linking of polymer chains,
including, but not limited to the use of chemical
additives, thermal radiation, ultraviolet radiation,
or heat. In a particular embodiment, ovens may be
employed to cure the layers. Curing may likewise be
achieved in an embodiment by storing the bonded layers
under preset temperature and humidity
conditions.[00029] In some embodiments, after the
laminate has cured, it can be kept at ambient
temperature for at least 48 hours before the middle
layer is laminated to the outer layer. [00030] In an
embodiment, the middle layer can be laminated to the
outer aluminum layer using adhesive lamination with
polyurethane, polyvinyl acetate, or by an acrylic-type
adhesive or extrusion lamination with polyethylene. In
a particular embodiment, the lamination of the middle
layer to the outer layer is effected via extrusion
lamination with polyethylene. In some embodiments, the
polyethylene is a molten resin. In certain
embodiments, extrusion lamination can also
accomplished using low density polyethylene (LDPE),
linear low density polyethylene (LLDPE), medium
density polyethylene (MDPE), copolymer polyethylene,
ethylene-acrylic acid (EAA), or ethylene methacrylic
acid (EMAA), or terpolymer polyethylene, EAA, or EMAA,
any of which can be in molten resin form. [00031] In
particular embodiments, the molten resin is applied
directly between the middle paper layer and the bright
side of the outer aluminum layer. The molten resin
layer can, for example, be between about 10 and 20
microns in thickness. In a particular embodiment, the
molten resin layer is about 15 microns in thickness.
[00032] In certain embodiments, after the middle layer
and outer layer 



are bonded, the entire laminate is cured. The curing
after the final lamination step can be achieved by any
process known in the art. In a particular embodiment,
however, the curing is achieved via thermal radiation,
by use of an oven, or through storage under preset
temperature and humidity conditions. In an embodiment,
after the laminate has cured, it remains at ambient
temperature for at least 48 hours before being further
processed. [00033] In some embodiments of the
invention, the exposed surfaces of the laminated
aluminum layers can be coated with a slip coating. The
slip coating, in certain embodiments, can be any slip
coating known in the art. In a particular embodiment,
the slip coating can be nitrocellulosebased or vinyl
copolymer-based slip coating. The siip coating serves
as a type of varnish, protecting the surfaces of the
aluminum from scratching. If desired, the slip coating
can be applied to the exposed surfaces of both the
laminated inner and outer aluminum foil layers using
techniques known in the art. [00034] The laminate of
the present invention can be used to package or seal a
package containing any product known in the art to
require a high moisture and/or oxygen barrier. For
example, the laminate may seal the mouth of a
container, can, or jar. In an embodiment, the laminate
is used to package a foodstuff, pharmaceutical
product, industrial product or agricultural product.
Solid, powdered or liquid products can be packaged by
the present invention. [00035] In certain embodiments,
the laminate of the present invention is used to seal
a container which contains food products. In a
particular embodiment, the laminate can be used to
seal a container which contains an infant formula,
nutritional supplement, human milk fortifier, or
children's enteral product. The laminate can be bonded
to a container, if necessary. For example, the
laminate can be a peelable-type seal on a container,
such as an easy-open seal or an easy-peel seal. 



[00036] In a particular embodiment, the laminate of
the present invention is used to manufacture a
membrane to be positioned between the friction ring
and the container of a lever lid assembly. Containers
having lever lids, also known as penny lever lids,
plug lids, or friction-fit lids, typically have a body
member which is closed at the bottom and has an
opening at the top. The laminate of the present
invention can be sealed to the container top and then
an internally extending peripheral ring, also known as
a friction ring, can be positioned and sealed to the
top of the container. The peripheral ring is adapted
to receive a plug cover. The present laminate is able
to withstand various processing conditions used to
manufacture a lever lid assembly, such as stamping and
curling. [00037] When used in combination with a lever
lid assembly, the laminate of the present invention is
often removed by the consumer bypuncturing or cutting
it and removing it from the container by hand. The use
of 100% aluminum foil in this application often causes
chipping of the aluminum into the product.
Additionally, the edges of 100% aluminum foil can
become sharp after the aluminum has been punctured or
cut These sharp edges can cause minor scratches and
injuries. The laminate of the present invention is
less likely to flake or chip into the product and the
edges of the punctured laminate are less likely to
scratch or injure the consumer upon puncture of the
seal. [00038] The present invention may provide a
laminate having barrier properties exhibited by a 100
micron aluminum foil and the mechanical handling
characteristics inherent to 100% aluminum. The
aluminum layers provide the necessary barrier
properties while the middle paper or plastic film
layer delivers the necessary thickness and mechanical
handling stability. In addition, due to the small
amount of aluminum foil used in the present invention,
the cost of the material is substantially reduced over
that of 100% aluminum foil. [00039] Referring now to
the drawings, Fig. 1 illustrates an 



exaggerated cross-sectional view of an embodiment of
the laminate 10 of the present invention. In this
embodiment, the inner aluminum foil layer 20 is
bonded, using a polyurethane layer 30, to a first side
of the middle paper layer 40. The middle paper layer
40 is bonded on a second side to an outer aluminum
foil layer 60 using a low density polyethylene layer
50. [00040] In another embodiment of a laminate 100 of
the present invention, shown in Fig. 2, the inner
aluminum foil layer 20 is bonded using a polyvinyl
acetate layer 70 to a first side of the middle paper
layer 40. The middle paper layer 40 is bonded on a
second side to an outer aluminum foil layer 60 using a
polyethylene layer 80. [00041] In certain embodiments
of the invention, multiple inner and/or outer plies of
aluminum foil can be used. In other embodiments,
multiple plies of the middle paper or plastic film
layer can be used. In further embodiments, the various
layers can be bonded using any laminationprocess or
combination or lamination processes known. For
example, a combination of wet adhesive lamination and
dry adhesive lamination can be used to bond the
various layers. [00042] In some embodiments of the
invention, the total weight of the laminate can be
between about 150 gsm and 190 gsm. In a particular
embodiment, the total weight of the laminate can be
about 170 gsm. In some embodiments of the invention,
the total thickness of the laminate can be between
about 110 microns and 140 microns. In a particular
embodiment, the total thickness of the laminate can be
about 122 microns. [00043] The following examples
describe various embodiments of the present invention.
Other embodiments within the scope of the claims
herein will be apparent to one skilled in the art from
consideration of the specification or practice of the
invention as disclosed herein. It is intended that the
specification, together with the examples, be
considered to be exemplary only, with the scope and
spirit of the invention being indicated 



by the claims which follow the examples. In the
examples, all percentages are given on a weight basis
unless otherwise indicated. Example 1 [00044] This
example illustrates the preparation of an embodiment
of an alternate membrane laminate of the present
invention as well as its properties under testing.
[00045] In this example, a layer of aluminum foil (20
microns in thickness) was bonded to a 40 gsm paper
layer using an adhesive lamination process with
polyurethane. The laminate was then cured by
processing it at about 90 to about 960C oven
temperature at a speed of about 100 meters/minute. The
laminate was then stored at ambient temperature for 48
hours. Afterward, the middle paper layer was bonded to
an outer aluminum foil layer {20 microns in thickness)
using an extrusion lamination process with
polyethylene. The laminate was again cured by
processing it at about 320 C extrusion temperature at
a speed of about 80 meters/minute. The laminate was
stored at ambient temperaturefor 48 hours. The
laminate was then coated on both exposed aluminum
surfaces with a nitrocellulose-based slip coating. The
laminate was then cut to the appropriate size and was
sealed onto a container. Tests of water vapor and
oxygen transmission rates of the laminate gave results
of 0.1 to 0.0 gsm/day and 0.1 to 0.0 cc/sqm/day
respectively. Test conditions were set at 38C, 90%
relative humidity for water vapor and 23C and 0%
relative humidity for oxygen transmission rates.
[00046] The laminate seal was tested by simulating a
consumer's opening of the seal using a spoon and
serrated knife. If any aluminum remains or chips had
fallen into the product, the laminate seal would not
have performed in an acceptable manner. The results of
this test showed no traces of aluminum in the product.
Thus, the laminate seal performed acceptably. [00047]
The laminate was tested for material integrity by
passing a 



light through the laminate to detect the presence of
foil cracking at the middle of the laminate. The
results of this test showed no cracking in the
laminate. [00048] Testing was also conducted to
determine the shelf-life of a product stored within a
container sealed using the laminate of the present
invention. Containers filled with milk powder were
sealed with the laminate of Example 1. The containers
were stored for 18 months under accelerated storage
conditions (300C). The viability of the product was
monitored on a regular basis during the stability
study. The results of the study showed that the
viability of the product was assured for 18 months
under accelerated conditions and for 36 months at
normal conditions. All vitamin levels and sensory
characteristics were within acceptable limits. [00049]
All references cited in this specification, including
without limitation, all papers, publications, patents,
patent applications, presentations, texts, reports,
manuscripts, brochures, books, internet postings,
journal articles, periodicals, and the like, are
hereby incorporated by reference into this
specification in their entireties to the extent that
they do not conflict with anything stated herein. The
discussion of thereferences herein is intended merely
to summarize the assertions made by their authors and
no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge
the accuracy and pertinence of the cited references.
[00050] Although preferred embodiments of the
invention have been described using specific terms,
devices, and methods, such description is for
illustrative purposes only. The words used are words
of description rather than of limitation it is to be
understood that changes and variations may be made by
those of ordinary skill in the art without departing
from the spirit or the scope of the present invention,
which is set forth in the following claims. In
addition, it should be understood that aspects of the
various embodiments may be interchanged both in whole
or in part. For 



example, while methods for the production of a
commercially sterile liquid nutritional supplement
made according to those methods have been exemplified,
other uses are contemplated. Therefore, the spirit and
scope of the appended claims should not be limited to
the description of the preferred versions contained
therein.WHAT IS CLAIMED IS: 1. A method for preparing
a laminate comprising: a) providing an aluminum foil
inner layer, a paper middle layer, and an aluminum
foil outer layer; b) laminating the inner aluminum
foil layer to the middle layer by a process selected
from the group consisting of adhesive lamination with
polyurethane, polyvinyl acetate, and an acrylic-type
adhesive, and extrusion lamination with polyethylene;
c) curing the inner aluminum foil layer and middle
paper layer; d) laminating the middle paper layer and
the outer aluminum foil layer by a process selected
from the group consisting of adhesive lamination with
polyurethane, polyvinyl acetate, and an acrylic-type
adhesive, and extrusion lamination with polyethylene;
and e) curing the inner aluminum foil layer, the
middle paper layer and the outer aluminum foil layer.
2 . The method according to claim 1, wherein the inner
aluminum foil layer is bonded to the middle paper
layer by adhesive lamination with polyurethane and
wherein the middle paper layer is bonded to the outer
aluminum foil layer by extrusion lamination with
polyethylene. 3. The method according to claim 1,
wherein the dull side of the inner aluminum foil layer
is bonded to the middle paper layer. 



4 . The method according to claim 1, wherein the dull
side of the outer aluminum foil layer is bonded to the
middle paper layer. 5. The method according to claim
1, wherein the curing comprises oven drying.6. The
method according to claim 1, wherein the thickness of
the inner aluminum foil layer is in the range from
12to 45 microns. 7 . The method according to claim 1,
wherein the basis weight of the middle layer is in the
range from 10 to 70 grams per square meter. 8. The
method according to claim 1, wherein the middle paper
layer is a machine glazed paper. 9. The method
according to claim 1, wherein the thickness of the
outer aluminum foil layer is in the range from 12 to
45 microns. 10. The method according to claim 1,
wherein the thickness of the polyethylene is in the
range from 10 to 20 microns. 11. A laminate obtained
by the process of claim 1. 12. A foil membrane
comprising the laminate of claim 11. 13. A container
comprising a seal wherein the seai comprises the foil
membrane of claim 12. 14. The container according to
claim 13 useful for containing a product susceptible
to moisture or oxygen degradation. 15 . The container
according to claim 14, wherein the product is selected
from the group consisting of an infant formula,
nutritional supplement human milk supplement, or
children's product. 


