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FILM STRUCTURES CONTAINING OXYGEN SCAVENGING
COMPOSITIONS AND METHOD OF APPLICATION

Field of the Inventioﬂ

The present invention relates to polymeric film structures wherein an oxygen
scavenging composition is coated onto the inside surface layer of the polymeric film
structure. The present invention further relates to a method for applying the oxygen
scavenging composition to the inside surface of the polymeric film structures as
well as the oxygen scavenging compositions themselves and to methods of their
preparation.
Background of the Art

In many commercial applications such as the packaging of foods, beverages,
pharmaceuticals and articles of manufacturing, it is desirable to remove gases from
the inside of the sealed package or container. These gases are present due to the
incomplete evacuation of the package or container after sealing, and/or penetration
of gases from the outside environment into the sealed package or container.
Regardless of the source, if these gases are not removed or controlled by conversion
to a non-harmful state, they could have a deleterious effect on the article which is
contained 1n the package or container. Therefore, there is a need in the packaging
industry to develop methods for the removal or control of these gases that is cost-
efficient, safe for packaged article, free of liability to the- packager and in
compliance with governmental safety and health regulations.

Oxygen [O;] 1s one of the gases which if left unaddressed could be

destructive over time to the article contained in the package or container. Therefore,
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it is beneficial to remove or control the entrapped oxygen which is present in the
sealed package or container. This entrapped oxygen can result from incomplete
evacuation of the package or container before sealing. Entrapped oxygen can also
result from the permeation of oxygen from the outside of the package or container
through the various layers which make up the polymeric package or container even
though these structures may contain an oxygen barrier layer. Theretore, this
entrapped oxygen contaminant which is sometimes referred to as headspace oxygen,
must be removed or controlled if the packaged article is to enjoy a longer shelf life
and reach the consumer in an unaltered state.

A number of methods have been developed in the packaging art to address
the removal of entrapped oxygen. The most fundamental, of course, would be the
complete purging of the oxygen from the package or container before sealing using
an inert gas such as nitrogen. However, this method while effective for the removal
of a high percentage of oxygen, does not remove all of the entrapped oxygen and
does not address the entrapped oxygen which resulted from the permeation of
oxygen from outside the container or package. Since purging Is an inadequate
method for the removal of entrépped oxygen, the packaging industry began to
develop the use of oxygen scavenging compositions or compounds to care for the
entrapped oxygen in packages or containers.

Oxygen scavenging is a function provided by a physical or chemical system
in which the chemical action or activity of oxygen molecules, O, are inhibited or
neutralized. While one might devise a physical system possessing oxygen

scavenging ability (for example, a system based on interactions with light or
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electric, magnetic, or other electromagnetic fields), most O,-scavenging systems are
chemically based, relying on oxygen scavenging.

Oxygen scavenger are substances, chemicals, or mixtures of these which
have an affinity (chemical, physical or both) for oxygen molecules (usually, from
the air), absorbing, binding, or reacting with them and thereby diminishing the usual
effects of these oxygen molecules. The scavenger may be provided in solid, liquid,
or gaseous forms, and when and where they are used, it is usually preferred that they
bind or react with oxygen in order to prevent oxidation, corrosion, rancidification,
or aerobic microbial growth (such as mold formation) in materials or in systems
where protection from such harmful effects of oxygen is desired. It is also usually
preferred that such OXygen scavengers do not interact with the materials or systems
they are designed to protect from the effects of oxygen, at least to the degree that the
functions and properties of these materials or systems are not unfavorably affected.

The packaging industry has utilized oxygen scavenging compositions or
compounds in various ways. One way 1s to incorporate the oxygen scavenging
compositions or compounds into one of the film layers of the package or container.
However, this method has several disadvantages, 1.e., discolors film, alters film
properties, slows activation and oxygen uptake. Another way 1s to house the
oxygen scavenging composition in packets known as sachets. Again there are
several disadvantages to the use of sachets. The oxygen scavenging composition
used in sachets is usually a finely divided brown/black powder which may be

visually unappealing to the consumer. Also, the sachets may inadvertently be
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ingested by the consumer which would present possible liability problems for the
packager.

Yamada et al.i (U.S. Patent No. 5,413,763) discloses a multi-layer film
structure having an iron-based oxygen scavenging material dispersed in an internal
film layer and a layer or layers of film in between the oxygen scavenging containing
layer and the food product so as to protect the food product from contamination with
the oxygen scavenging material while maintaining oxygen permeability.

Farrell et al. (U.S. Patent No. 4,536,409) discloses a multi-layer blow
molded plastic container which incorporates an oxygen scavenging containing layer.
An interior “protective” layer next to the food or liquid product is disclosed.

Zenner (U.S. Pgtent No. 5,492,742) discloses an oxygen scavenger such as
transition metal which is incorporated into a polymer carrier and applied to film
structures. [Note, col. 12, line 5-20]

Inoue (U.S. Patent No. 4,769,175) discloses a sheet-like oxygen scavenger in
which an 1ron-based oxygen scavenging is contained in a fibrous-type material. An
oxygen permeable membrane may be utilized to isolate foods from scavenger
contamination.

Despite the technology already known for the use of oxygen scavenging
composition or compounds in the packaging industry, a need still exists for
polymeric film structures containing oxygen scavenging composition having
improved and long-term oxygen scavenging capabilities, providing visual appeal to

the consumer, existing as an affixed part of the film structure and being cost-
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effective in its application. It is believed that the invention described herewith
satisfies the above-identified needs.
Summary of the Invention

The present invention provides a polymeric film structure having an oxygen
scavenging composition securely affixed or coated onto the inside surface or wall of
the film structure wherein said film structure is useful for housing food or non-food
articles of manufacturing. The present invention also provides for a method of
applying the oxygen scavenging composition to the polymeric film structure. Itis to
be understood that the oxygen scavenging composition is not an integral part of the
polymeric film structure but is a composition which is coated or affixed to the inner
surface layer of a film structure. The present invention also provides a method for
making said oxygen scavenging composition.

In one embodiment of the present invention, the oxygen scavenging
composition comprises: 1) a primer layer, 2) a pigmented layer, 3) a scavenger layer
and 4) a overcoat layer wherein each layer is independently and sequentially applied
one or more times to the polymeric film structure by a flexographic printing press
method. It is to be understood that while in a preferred embodiment of the present
invention the oxygen scavenging composition comprises a primer layer, a
pigmented layer, a scavenger layer and an overcoat layer, other embodiments of the
oXygen scavenging composition may only comprise the scavenger layer or the
scavenger layer with one or more layers wherein the layers are selected from primer,

pigmented or overcoat.
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In another embodiment of the present invention, the oxygen scavenging
composition comprises: 1) an oxygen scavenger layer containing a mixture of iron,
salt and an elastomeric matrix to bind the iron and salt, 2) a coating or topcoat layer,
3) a porous layer which may be exemplified by spun bonded high density
polyethylene, and 4) another topcoat layer in contact with the food product. The
above-described composition is affixed or coated onto the inside of the package
wall.

A further embodiment of the present invention relates to a multilayer
polymeric film comprising a printed poly(vinylidene chloride) (PVdC) coated
biaxially oriented nylon film laminated to a sealant film wherein said oxygen
scavenging composition is applied or coated onto the inside surface of the polymeric
film structure.

A further embodiment of the present invention relates to a method for
applying the oxygen scavenging composition to the inside surface layer of the
polymeric film structure by a printing process, preferably the flexographic printing
press method.

A still further embodiment of the present invention relates to a method for
preparing the various layers of the oxygen scavenging composition.

Brief Description of the Drawings
Figure 1 illustrates a package having the oxygen scavenging composition

coated onto the inside of the package under the print materal;
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Figure 2 illustrates the steps for applying an oxygen scavenging

composition having a primer layer, a pigmented layer, a scavenger layer and an
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20

overcoat layer to a polymeric film structure;

Figure 3 illustrates a two-roll inker unit;

Figure 4 illustrates a chambered doctor blade inker;

Figure 5 illustrates a stack press configuration;

Figure 6 illustrates a central impression (C.I.) drum press configuration; and

Figure 7 illustrates an “in-line” station-to-station configuration.

Detailed Description of the Invention

For the purpose of this invention, the oxygen scavenging compound is
defined as a substance or combination of substances having an affinity for the
oxygen molecules which usually are present in the air or, as in the case with the
present invention, in the headspace of the sealed package or container. The oxygen
scavenging compound binds or reacts with the oxygen 1n order to prevent oxidation,
corrosion, rancification or aerobic microbial growth in matenals which are sealed
inside of the packages or containers.

Compounds which would satisfy the above requirements and therefore, be
useful in the present invention are exemplified by transition metal oxides which can
further be exemplified by an iron oxide compound such as Multisorb SLF made by
Multisorb Technologies, Inc., Buffalo, New York.

The term polymeric film structure as used in the practice of this invention
refers to a single or multilayer polymeric film structure wherein the polymer can be

selected from the group consisting of polyesters (i.e., poly(ethyleneterephthalate);
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nylons (i.e., poly(e-caprolactam), polypropylenes, polyethylenes; polycarbonates;
polyacrylonitrile; polystyrenes; ethylene copolymers (i.e., ethylene vinyl acetate
copolymer, ethyl methyl acrylate copolymer; poly(vinylidene chloride)
poly(vinylidene chloride methylacrylate) and 1onomers having polyethylene and
containing metallic ions.) It is understood that these above described polymers can
independently comprise one or more layers of the film structure. It is further
understood that these polymers can be present either singularly or in combination
with other polymers in one or more layers of the film structure. The total film
structure can be of any thickness useful in packaging

While applicants have exemplified a number of polymers suitable for the
manufacturing of structures as defined herein, it i1s understood that other polymers )
and packaging materials such as foil, paper, cellophane, metallized coatings and
glass coatings which would have usefulness in manufacturing polymeric film
structure would also be useful in the practice of the invention.

Particularly preferred polymeric film structures used in the present invention

are exemplified by the following:
PET/PVdC/Adhesive/Sealant
Nylon/PVd(C/Adhesive/Sealant
PP/PVdC/Adhesive/Sealant
PET/Adhesive/coextruded sealant with EVOH
Nylon/Adhesive/coextruded sealant with EVOH
PP/Adhesive/coextruded sealant with EVOH

Nylon/tie/Nylon/EVOH/tie/Sealant
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PP/tie/Nylon/EVQOH/tie/Sealant

The above abbreviations have the following meanings:

PET poly(ethyleneterephthalate)

PVAC poly(vinylidene chioride)

PP poly(propylene)

EVOH ethylene vinyl alcohol copolymer

The term structure as used in polymeric film structure for the purpose of this
invention, can mean rollstock for packaging machines used to produce filled
packages and a container made from preformed parts with or without flexible or
rigid structures affixed to the preformed parts. Structure as defined for the purpose
of this invention can also mean individual preformed parts which are combined to
make a finished package or any other product used to produce a filled package.

The inside surface layer is defined for the purpose of this invention as the
layer which is on the inside of the structure and the layer which may come 1n direct
contact with the material contained inside the structure that is negatively affected by
oxygen.

The oxygen scavenging composition of the present invention comprises: a
primer layer, 2) a pigmented layer 3) a scavenger layer and 4) an overcoat layer
wherein each layer is independently and sequentially applied one or more times to

the sealant/inner layer of the polymeric film structure and wherein each layer except

the scavenging layer is optionally present.

PCT/US00/12304
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Primer Layer

The primer layer functions as an adhesive. Polymers which are suitable for
use in this layer deﬁending on the end use application are: Morton’s Adcote
Products, INX’s Primers, Sun Chemical Primers, Mica Corporation Primers and
H.B. Fuller. A particularly preferred product for use as an adhesive is INX AV-
16923 from INX’s Primers.

The purpose of the primer layer 1s to enhance the adhesion to the inside
surface of the polymeric structure .
Pigmented Layer

The pigmented layer comprises a pigment which can impart a color and is
blended with an ethylene vinyl acetate copolymer emulsion. The pigmented layer
may also contain a small amount of the oxygen scavenging compound ranging from
zero to 70% by weight based on need. If an oxygen scavenging compound is added
to the pigmented layer, it i1s blended in any appropriate mixer to yield a
homogeneous blend. Oxygen scavenging compound added to this layer will
enhance the oxygen uptake of the coatings or layers and will also enhance the
opacity or “hiding power” of this layer.
Oxygen Scavenger Layer

The oxygen scavenging layer contains from 5% to 70% by weight of oxygen
scavenging compound uniformly suspended in a carrier. In a preferred embodiment
of the present invention the oxygen scavenging layer contains 50% by weight of
iron oxide and 50% by weight of pigmented blend as described above which is the

carrier. It is important that the iron oxide be uniformly disbursed throughout the

-10-
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carrier. Uneven disbursement can compromise the oxygen scavenging capabilities
of the composition. If no pigmented compound is used in conjunction with the
oxygen scavenging coﬁpomd then the carrier is an emulsion.
Overcoat Layer
5 The overcoat layer comprises a layer which is defined as a resin dissolved in
a solvent. After evaporation of the solvent a shiny protective coating remains on top
of the oxygen scavenger coating. This layer may also be called the front layer. It is
this layer which may come in contact with the material which is sealed inside a
package produced for this structure. Resins suitable for use in the overcoat layer are
10 exemplified by providing resistance to attack by the contained product and meeting
FDA requirements. A particularly preferred resin for use in the overcoat layer is an
ethylene vinyl acetate copolymer base coating supplied by Roymal®.
It 1s understood that after the complete application of the oxygen scavenging
composition, to the polymeric film structure, the oxygen scavenging compound is in
15 an inactive state. Activation of the oxygen scavenging compound begins when the
moisture content of the inside of the sealed bag or package created by product
reaches a certain level (=65%r.h.)
Surprisingly, it has been found that a process which is based on a printing
process preferably the flexography printing process also provides a method of
20 applying various layers of the oxygen scavenging composition which is discussed
above.

Flexography is a letter press process using rubber plates on the

plate/cylinder; it occupies a special place in printing on account of the fluidity of its

11-
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ink. It was first discovered in England in 1890 and was perfected in Strassberg.
Flexography printing offers a medium quality printing which is useable for course
surfaces such as pasteboard, wrapping paper, plastic or metal film. A complete

discussion of flexography printing process can be found in:

Reference: "Foundation of Flexographic Technical Association” Fourth or Fifth
Edition

Title: "FLEXOGRAPHY... Principles and Practices
Address:  Flexographic Technical Association  Phone: (888) 424-2999
900 Marconi Avenue Library of Congress # 91-71436

Ronkonkoma, New York 11779-7212

The flexographic printing press method offers a higher level of quality
production since the coating film on the pattern plate cylinder is isolated only to the
specific pattern design and does not contaminate the unprinted (land areas) of the
graphic. Package seal areas are not in contact with the plate cylinder since
flexographic plates are etched in (relief... 3 dimensional... raised print surface)
physically separating application and non-print areas when in contact with the
polymeric package film substrate. The flexo press application preserves the
integrity of the seal areas. Flexographic pre-printed finished package film structure
matches consistently with flexographic post registered print application of the
Oxygen Scavenging composition layers. The technique of re-registered printing 1s
applied to the back-side (directly toward the product) and immediately behind the
flexo preprinted polymeric package film structure label. Flexographic presses can
be adapted to accept re-registered pattern print also known in the printing industry
as (re-insertion) or (insetter) capable for the addition of “specialty coatings™ i.e.,

Oxygen Scavenging composition layers hidden behind preprinted labels or graphic

-12-
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to preserve the esthetic quality of the customer graphics and logo and further
positions the composition layers with the parameters of the package headspace.
The oxygen scavenging composition can be applied in an unlimited number of
shapes, designs or patterns, such as dots or bars. In addition, the selected pattern,
5 shape or design can be applied in register. This means that the pattern shape or
design which embodies the oxygen scavenging composition is applied in direct
alignment with another element of the package such as the printed matter.
Registered application is a preferred way of applying the oxygen scavenging
composition of the present invention to the polymeric film structure because the
10 oxygen scavenging composition is less visible in the finished package.

The method of the present invention for affixing or coating each layer of the
oxygen scavenging composition to the inside surface of a polymeric film structure
comprises the following steps:

(a) suspending the material to be affixed or coated to said web
15 structure by use of a metering chambered doctor blade inker unit or a two-
roll ink-fountain pan;
(b) transferring the matenial to be affixed or coated to said web to
a fountain roll by rotation of said fountain roll in the chambered doctor
blade inker unit or the two-roll ink-fountain pan;
20 (c) transferring the material to be affixed or coated to said web to

an anilox roll by rotation of the fountain roll or the chambered doctor blade

directly against the anilox roll;
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(d) transferring the material to be affixed or coated to said web
structure to the raised impressions of the plate cylinder by rotation of the
antlox roll against the plate cylinder;

(e) affixing or coating the material to the polymeric web structure

5 by feeding the polymeric web structure between the plate cylinder which
holds the material to be affixed and the impress cylinder;

(f)  Drying the coated side of the web by passing said web through
an in-line dryer at a temperature between 100°F to 250°F; and

(g) Cooling the uncoated side of the web by passing said side over

10 a cooling roll.

[t 1s to be understood that if the oxygen scavenging composition comprises
more than one layer, the steps of application which are described above are
repeated for each layer that is applied. It is further understood that each layer of the
oxXygen scavenging composition may be applied more than once. It is also

15 understood that the term web as used in the above-described method refers to the
polymeric film structure.
Preparation of Primer Layer
The primer layer which functions as an adhesion coating anchors the
successive layers (Pigmented Layer, Oxygen Scavenger Layer, Overcoat Layer, any
20 combination or additional layer applications) to the inside surface of the polymeric
film structures. Primer adhesive is obtained from the manufacturer either by
separate compounds or pre-blended to application viscosity. It is preferred to use

the manufactured pre-blend to maintain consistency and uniformity of the primer

-14-
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blend. The primer is then ready for immediate use and can be placed into the first
flexo printer deck using a standard anilox setup in the inker configuration.
Preparation of Pigmented Layer

Compounds are weighed to the exact ratio proportions and placed within
containers manageable for handling (manual blending) and or raw materials stored
for automated metered wet and dry compound mixing. Viscous solutions mixed
with dry iron oxide powders require special blending procedures to maintain solid
particles of the iron in proper uniform suspension for flexographic printing press
application known as (flexo press). Blending and mixing can be performed in
several ways using automated blending equipment combined with non-vortex low
sheer agitation mixer (bakery type) at low rpm setting exercising care not to entrain
air into the formula blend for either the “Pigmented Layer” or the “Oxygen
Scavenging Layer” solution for application. This type of mixer is an orbital blender
and bowl scraper combined in one unit with opposing mechanical (directional)
mixing action simultaneously thus maximizing liquid and solid disbursement for
uniformity. Automated (Batching System) blend both viscous and dry powders
simultaneously to metered ratios pre-set within the device. The device meters and
blends continuously or is puised on demand in-line with the flexographic printing
press (flexo press) application.
Preparation of the Oxygen Scavenger Layer

The procedure for preparing the oxygen scavenging layer 1s 1dentical to the

procedure for preparing a blended pigmented layer except for the following: the

oxygen scavenger application blend contains uniquely different compounds and

-15-
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ratio formula from the (pigmented layer: optional application) ready to place within
the flexo printer deck. The pigmented layer further contains a higher concentration
of white or other color ink base within the formula to function as a homogenesis
color application to any preprinted label color scheme in the finished package. The
oxygen scavenger layer may contain similar compound materials in different ratio
blends as compared to the pigmented layer formula, however the principle emulsion
and iron particulate compounds exist in both formulas (optional for the pigmented
layer). It is essentially the ratio of emulsion and iron particulate that distinguishes
the formula’s apart when iron particulate is optionally present within the pigmented
layer.

Preparation of the Overcoat Layer

The “Overcoat Layer” also known as the front layer or clear resinated dry
shiny top coat is applied with the use of the flexographic printing press (flexo press)
process application device. The front layer in solution combines both select resin(s)
and solvent to a specific percent solid ratio blended to a functional viscosity for
flexo press application. This front layer is known as a “Overcoat Layer” having the
full qualification meeting FD&C and FDA requirements for direct food contact.
The “Overcoat Layer” solution is a clear non-pigmented compound using potable
solvent. Once the appropriate resin and solvent mixture is achieved either by vender
preparation (use as received) or in-house blending of raw materials, the pre-blended
liquid material “overcoat layer” is placed into a flexo press of either in-line
(individual stations with individual impression cylinder) or a single frame (with

combined applicator stations) utilizing a common central impression (C.1.) drum or

-16-
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a single or multiple frame (with combined or in tandem applicator stations) known

10

15

20

as a stack configuration utilizing an individual 1mpression cylinder for each
applicator station also .known in the industry as [deck or application station]. Using
a selected flexographic press configuration either single or combination applicator
decks with or without tandem flexographic application decks, initiating the
mechanical flexo applicator by means of any individual or combination thereof to
continuously apply the press ready solution to the specified substrate in pattern or
non-pattern print form and drying by use of an in-line oven completes the
application process for applying all layers as previously described (“Primer Layer”,
“Pigmented Layer”, “Oxygen Scavenging Layer”, the "Overcoat Layer”). Each
layer 1s applied once or more than once in order to achieve the full “Oxygen
Scavenging Composition” functional resuit within the product filled package, in it’s
final structural state. While the coating weights will vary depending on the end-
needs, an example of dry coating weights follows: (1) primer 0.05-0.81b/ream; (2)
pigmented layer 2-4lb/ream; (3) oxygen scavenger layer 15-20lb/ream; and (4)
overcoat 3-5lb/ream.

Primer layer application weight ranges from .3lbs./ream per 3000 sq.ft. (dry
weight) to .8lbs./rm (dry weight). This layer is principle to the first down printed
coating which functions as the adhesion anchor layer as discussed earlier. The
Pigmented layer (optional application) is a variable formula of compounds to
include or exclude the use of iron particulate. This variance distributes the dry
weight resulting in a range from 1.51bs./ream per 3000 sq.ft. to 8.0lbs./ream when

iron particulate is introduced into the solution formula. Modifications to the flexo

-17-
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press inking units which apply the “Pigmented Layer” and “Oxygen Scavenging
Composition Layer” are required in order to handle viscous coatings at commercial
speeds. Special anilox rolls, coating applicator chambered doctor blades inker units
using plastic primary wipe blades and high slip extended containment blades for

S setup. Blended coatings are delivered to the flexographic press inker stations using
peristaltic pumps with in-line static mixing tubes for maintaining the coatings’ iron
oxide in uniform dispersion; directly to the immediate coating applicator plate at the
polymeric film substrate contact point; at the moment of coating transfer actual plate
impression or physical printing.

10 While the present invention relates to a method for applying an oxygen
scavenging composition utilizing the principles of the flexographic printing process,
other printing processes such as letter press, silk screen, either rotary or flat, and
rotogravure could also be utilized in the application of the oxygen scavenging
composition of the present invention.

15 The following examples illustrate preferred embodiments of the invention:
Example 1  Preparation of the Primer Layer - this compound is a “ready-to-use”

from the supplier material. No adjustments are typically required to
the liquid; material is ready to be pumped into the flexographic print
station inker unit by peristaltic pump method. The compound is

20 pumped to the coating applicator chambered doctor blade inker unit.

The polymeric film substrate is installed onto the unwind station in

the normal press setup procedure. The substrate is then webbed

(threaded) into first print station. This station will apply by rotary
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flexo plate, the first impression primer coating used for adhesion or
anchor layer to the polymeric film substrate surface. The standard
web pz;th iIs used for a station-to-station, central impression or
stacked flexographic printing press configuration. The operator
adjusts the inker unit to apply a thin layer of the primer compound
sufficient to meet the required dry coating weight range for proper
adhesion properties. After the polymeric substrate web passes
through the first print station and recetves the first down primer
layer, the web passes through a high velocity drying oven positioned
in-line to cure the coating to a coalesced, dried ink film state
acllieving the prescribed weight range (dry application weight.lbs./rm
per 3M sq. ft.).

Preparation of the Pigmented Layer (Optional) - The pigmented
compound material is used for obtaining more graphic opacity to
improve appearance and limit ‘show-through’ to the preprinted label
on the polymeric film substrate. As the webbed substrate is pulled
through the first print station and exits the dryer oven, it then
proceeds to the second print station to recetve the (Optional)
pigmented layer application. The pigmented compound material is a
pre-blended ink supplied by the ink manufacturer as a ready-to-use
solution. The ink solution is pumped using a normal peristaltic pump
system to deliver the material directly to the inker unit. The ink

applicator system may comprise either a two roll or chambered
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doctor blade unit. The use of this layer is optional both with and
without iron particulate added to the formula blend. The pigmented
layer is applied by rotary flexo plate and passes into the second
station dryer oven to coalesce the coating into a dried ink film layer.
The substrate is pulled to the next print station.

Applying the Oxygen Scavenger Layer - This layer 1s the primary
reaction layer that functions to reduce residual oxygen within a
packaged food product. As the polymenc film substrate web is
pulled into the third print station, the oxygen scavenger solution
material is pumped using a peristaltic system directly to the inker
unit. This unit comprises a two-roll inker applicator or a chambered
doctor blade system using plastic blades with extended containment
blade. The containment blade is approximately .030 inch iIn
thickness and very flexible. The surface of the blade is treated with
high slip agent material rendering a very low coefficient of friction
(usually below .10 kinetic). This allows the anilox to return all
unused metered oxygen scavenger solution back into the chambered
doctor blade cavity. The oxygen scavenger matenal 1s applied by
rotary flexo plate directly to the substrate. As with stations one and
two, the third application layer is positioned in ‘register’ on the
backside of the preprinted polymeric film substrate. Station two i1s
aligned with station one application and station three follows station

two in the same ‘register’ sequence allowing all layer applications to
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be sandwiched in the same position as the first down layer. All
layers are keyed to the original preprinted graphic label by means of
an electronic ‘Insetter’ eye. The fiber optic eye recognizes an
existing ‘eye mark’ from the preprinted graphic label. This enables
the register electronics and computer recognition board to align the
first down layer coating and sequence all other layers to be
positioned in the same location (in stacked layers) registered
together. After the oxygen scavenger layer is applied the polymeric
substrate web proceeds into the third station dryer oven to coalesce
the applied material into a dried film. The substrate is pulled into the
fourth or final print station to receive the clear protective coating
over all previously applied layers of application.

Preparation of the Overcoat Layer - This i1s a clear protective
permeable coating that 1s applied as the final layer over all previously
printed layers to the polymeric film substrate positioned in ‘register’.
This material is applied by rotary flexo plate directly to the surface of
the polymeric film substrate. The clear permeable solution is
supplied by the manufacturer as a ready-to-use product with no
modification needed to process within a flexographic printer. The
overcoat solution is peristaltic pumped to the fourth print station
inker unit. The inker unit is either a two roll inker or a chambered
doctor blade system. Either unit 1s capable of metering the coating to

the rotary flexo plate for direct application to the polymenc film
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substrate. The application 1s applied 1n ‘register’ to all previously
printed layers in exact position as to form a sandwich of layers

located on the backside of the preprinted polymeric film substrate.
The substrate is pulled through the fourth station dryer to coalesce
the coating into a dried ink film. This 1s the final layer in sequence
and completes the process for oxygen scavenger application and

functionality.

).
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CLAIMS
What 1s claimed is:

1. A polymeric film structure having one or more layers wherein an
oxygen scavenging composition is coated onto the inside surface layer of the
polymeric film structure and wherein said oxygen scavenging composition
comprises a primer layer, a pigmented layer, an oxygen scavenger layer, and an
overcoat layer wherein each layer of said oxygen scavenging composition except for
the oxygen scavenger layer is optionally present.

2.  The polymeric film structure according to claim 1 wherein the oxygen
scavenging composition comprises a primer layer, a pigmented layer, an oxygen
scavenger layer and an overcoat layer.

3.  The polymeric film structure according to claim 2 wherein the oxygen
scavenging composition comprises a primer layer, a pigmented layer, a scavenger
layer and an overcoat layer wherein each layer is sequentially applied and wherein
any one layer may be applied more than once in the sequences.

4. A polymeric film structure having one or more layers wherein an
oxygen scavenging composition is coated to the inside surface layer of said
polymeric film structure and wherein said oxygen scavenging composition
comprises a primer layer, a pigmented layer, an oxygen scavenger layer and an
overcoat layer and wherein each layer of the oxygen scavenging composition is
sequentially applied one or more times to the structure using a printing method.

5. A polymeric structure according to claim 4 wherein the printing

method is a flexographic printing process.

PCT/US00/12304
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6. The polymeric film structure according to claim 1 wherein said
structure is a printed poly(vinylidene chloride) coated biaxially oriented nylon film
laminated to a sealant ﬁlm.

7. The polymeric film structure according to claim 1 wherein said

5 structure comprises poly(ethyleneterephthalate/poly(vinylidene chloride)/
adhesive/sealant.

8.  The polymer film structure according to claam 1 wherein said structure
comprises poly(propylene)/poly(vinylidene chloride)/adhesive/sealant.

9.  The polymer film structure according to claim 1 wherein said structure

10 comprises poly(ethyleneterephthalate/adhesive/coextruded sealant with ethylene
vinyl alcohol copolymer.

10. The polymer film structure according to claim 1 wherein said film
structure is formed from material selected from the group consisting of polyesters,
nylons, polypropylenes, polyethylenes, polycarbonates, polyacrylonitrile,

15 polystyrenes, ethylene copolymers, poly(vinylidene chloride methylacrylate) and
ionomers having polyethylene and containing metallic 10ns.

11. The oxygen scavenger composition according to claim 2 wherein the
oxygen scavenger layer comprises an ion oxide compound.

12. The oxygen scavenger composition according to claim 2 wherein the

20 coating weight of the oxygen scavenger layer is in the range of 15lbs/ream to

20lb/ream.
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13. The oxygen scavenging composition according to claim 2 wherein the
oxygen scavenger compound 1s a substance or combination of substances having an
affinity for the oxygen molecules.

14. The oxygen scavenger compound according to claim 13 which is a

transition metal oxide.
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15. A method for atfixing or coating an oxygen scavenger composition to
the inside surface of a polymeric film structure wherein the method for affixing or
coating each individual layer of said oxygen scavenger composition comprises the
following steps:

(@)  suspending the material to be affixed or coated to said web
structure by use of a metering chambered doctor blade inker unit or a two-
roll ink-fountain pan;

(b) transferring the matenal to be affixed or coated to said web to
a fountain roll by rotation of said fountain roll in the chambered doctor
blade inker unit or the two-roll ink-fountain pan;

(c)  transferring the material to be affixed or coated to said web to
an anilox roll by rotation of the fountain roll or the chambered doctor blade
directly against the anilox roll;

(d) transferring the matenal to be affixed or coated to said web
structure to the raised impressions of the plate cylinder by rotation of the
anilox roll against the plate cylinder;

(e) affixing or coating the matenal to the polymeric web
structure by feeding the polymeric web structure between the plate cylinder
which holds the material to be affixed and the impress cylinder;

(f) Drying the coated side of the web by passing said web
through an in-line dryer at a temperature between 100°F to 250°F; and

(g) Cooling the uncoated side of the web by passing said side

over a cooling roll.

.26-



10

15

WO 00/71334 CA 02374680 2001-11-19 PCT/US00/12304

16. The method according to claim 15 wherein the oxygen scavenger
composition comprises a primer layer; a pigmented layer; an oxygen scavenging
layer and an overcoat layer.

17. The method according to claim 15 wherein the oxygen scavenging
composition comprises an oxygen scavenger layer.

18. The method according to claim 15 wherein the polymeric film
structure is a printed poly(vinylidene chloride) coated biaxially oriented nylon film

laminated to a sealant film.

19. The method according to claim 16 wherein the oxygen scavenger layer

comprises an iron oxide compound.

20. The method according to claim 15 wherein any of the layers of the

‘oxygen scavenging composition may be applied or coated onto the polymeric film

structure more than once.

21. A method for preparing a polymeric film structure comprising an
oxygen scavenging composition wherein saild method comprises coating said
oxXygen scavenging composition onto said polymeric film structure by a printing

Process.

22. The method according to claim 21 wherein the printing process is a

flexographic printing process.
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23. A polymeric film structure having one or more layers wherein an
oxygen scavenging composition 1s coated onto the inside surface layer of the
polymeric film struc;ture and wherein said oxygen scavenging composition
comprses a primer layer, a pigmented layer, an oxygen scavenger layer, and an

overcoat layer wherein each layer of said oxygen scavenging composition except for

~ the oxygen scavenger layer is optionally present and wherein the oxygen scavenging

composition is applied to said polymeric structure by a printing method.
24. The polymeric film structure according to claim 23 wherein the
printing process is a flexographic printing method.

25. A plastic package comprising the film structure of claim 1.
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