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(57) Abstract

The disclosure relates to a method
of producing a well-integrated packaging
laminate (10) comprising adjacent layers (13,
14, 15) of mutually incompatible plastics.
The plastic layers (13, 14, 15) are extruded
at the same time as a gaseous medium is
applied, for adhesion-promoting purposes,
between the extruded plastic layers. The
gaseous medium may be one gas or a mixture
of gases with an ability to modify or activate
the counter—facing surfaces of the adjacent
plastic layers in such a manner and to such an
extent that the plastic layers (13, 14, 15) will
be sufficiently compatible to be able to be
permanently united to one another, without
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the need to employ interjacent layers of chemical bonding or adhesive agents. Preferably, the gaseous medium consists of ozone which is
injected or aspirated in between the plastic layers (13, 14, 15) when these are extruded.
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A METHOD OF PRODUCING A WELL-INTEGRATED PACKAGING
LAMINATE, AS WELL AS PACKAGING CONTAINERS PRODUCED
FROM THE PACKAGING LAMINATE

TECHNICAL FIELD

The present invention relates to a method of producing a well-
integrated packaging laminate comprising adjacent layers of mutually
incompatible plastics. The present invention also relates to a packaging
container which is produced from a web or a prefabricated blank of the
packaging laminate.

BACKGROUND ART

Within the packaging technology, use has long been made of
packages of a single-use disposable nature which are produced from
laminated packaging material comprising layers of paper or paperboard and
plastics. A well-known example of such a single-use disposable package for
liquid foods, e.g. milk, is the parallelepipedic TETRA BRIK® package in
which the packaging laminate includes a rigid, but foldable core layer of
paperboard and outer, liquid-tight coatings of polyethylene on both sides of
the core layer. Another equally well-known example is the gable-top shaped
TETRA REX® package which is also produced from a packaging material
including a rigid, but foldable core layer of paperboard and outer, liquid-
tight coatings of polyethylene on both sides of the core layer.

The composition of the packaging material principally depends on the
product which is to be packed and is, naturally to be of such a nature as to
make for the production of packages affording the best possible product
protection. Moreover, the package must naturally per se be sufficiently
mechanically strong and configurationally stable to resist outer stresses to
which the package may be subjected during normal transport and handling.

Granted, a packaging material consisting solely of paperboard and
outer, liquid-tight coatings of plastic, normally polyethylene, makes for the
production of mechanically strong and configurationally stable packages
possessing superior tightness properties vis-a-vis liquid, but the packaging
material is practically wholly devoid of tightness properties vis-a-vis gases
such that, for example, oxygen may readily penetrate into the package. This
of itself does not constitute a problem when the product which is to be



WO 99/62708 PCT/SE99/00854

10

15

20

25

30

35

2

packed is a less oxygen gas sensitive product or is to be packed for just a
relatively short time in its package, but the problem naturally becomes more
aggravated in connection with products which are particularly sensitive to
oxygen gas and lengthy storage, as is often the case when foods are
concerned.

In order to impart to the package the requisite gas barrier properties
such that products which are sensitive to oxygen gas and lengthy storage
such as foods will also be able to transported and stored with good and/ or
extended shelf life, the packaging material is therefore usually supplemented
with an aluminium foil - Alifoil - which in itself is practically entirely
impermeable to gases.

However, an Alifoil is extremely expensive to produce, at the same
time as it, because of its slight extensibility, tends to crack and thereby lose
its barrier properties when it is exposed to powerful tensile stresses which
may occur during the reforming of the packaging material into packages.

In recent times, so-called barrier polymers have been developed with
excellent gas barrier properties, and also other properties which, unlike
Alifoil, are sufficiently tensile to withstand the high tensile stresses during
the packaging production, at the same time as having lower production costs
than Alifoil. Examples of barrier polymers which are already employed in
commercial packages are polyethylene terephthalate (PET), polyamide (PA)
and copolymers of ethylene and vinyl alcohol (EVOH).

A packaging material including a core layer of paperboard and outer,
liquid-tight coatings of plastic, preferably polyethylene, with a barrier
polymer layer between the core layer and the one outer plastic coating is
conventionally produced by an extrusion process in which a film of the
barrier polymer is extruded on one side of a prefabricated web of a
polyethylene coated paperboard.

Barrier polymers of the type mentioned above are in general
extremely difficult to unite with polyethylene (incompatible) and therefore
most generally require some type of adhesion-promoting agent in order to
be able to be united permanently with the polyethylene. Examples of such
adhesion-promoting agents may be paint, primer or adhesives between the
barrier film and the polyethylene coating, but another measure aimed at
promoting adhesion normally involves a surface treatment by means of
corona discharges. Paint and primer are generally linked to less desirable
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chemical solvents which must, therefore, be removed from the packaging
material, while an adhesion-promoting binder such as an adhesive not only

involves increased material costs but moreover renders the packaging

material unnecessarily complicated by an increased number of material
layers. A surface treatment by means of corona discharges in order to make
for adhesion between the otherwise incompatible plastic layers requires

complicated extra processing equipment, with increased capital investment
and production costs as a result.

OBJECT OF THE INVENTION

The task forming the basis of the present invention is therefore to
realise a method of producing a well-integrated packaging laminate of the
above-described type, with adjacent layers of incompatible plastics, without
the employment of interjacent chemical adhesives or complicated process
equipment.

SOLUTION

This object is simply and efficiently attained according to the present
invention by means of the method as defined in appended Claim 1.
Advantageous and expedient embodiments of the method according to the
present invention have been given the characterising features as set forth in
the appended subclaims.

The expression "gaseous medium" which is employed in the
description and in the appended Claims signifies one gas or a mixture of
gases capable of modifying or activating the surfaces of the adjacent plastic
layers in such a manner and to such an extent that the plastic layers become
sufficiently compatible with each other in order thereby, with good adhesive
or bonding strength, to be able permanently (good integrity) to be united
directly with one another without the employment of interjacent layers of
chemical adhesives, paints, primers etc. The exact composition of the
gaseous medium may vary and principally depends upon the type of
plastics in each respective layer which are to be united with one another.
However, for a person skilled in the art it will be easy to select the "correct"
gaseous medium in each individual case with the guidance of the present
description.
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One example of gaseous medium which has proved to be extremely
versatile in application in the reduction of the method according to the
present invention into practice is ozone, with the aid of which films of the
majority of hitherto known barrier polymers can be united with good
integrity and adhesion to an adjacent film of polyethylene.

The gaseous medium which is employed in the method according to
the present invention may be applied between the individual plastic layers
in a plurality of different ways. Preferably, it is applied with the aid of a tube
or the like which is provided with a nozzle and which aspirates or sprays the
gas by means of pressure between the plastic layers in connection with their
being extruded. Such a simple arrangement may readily be incorporated into
or retrofitted to already existing extrusion equipment and requires no major
extra investment or installation costs.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The present invention will now be described in greater detail
hereinbelow, with reference to the accompanying Drawings. In the
accompanying Drawings:

Fig. 1 is a schematic cross sectional view of a packaging laminate
produced using the method according to the present invention; and

Fig. 2 is a process diagram which illustrates the method of producing
the packaging laminate of Fig. 1.

DESCRIPTION OF PREFERRED EMBODIMENT

In order to avoid any possible misunderstanding, or unnecessary
misinterpretation of the present invention, it should be observed from the
outset that the packaging laminate in Fig. 1 is, granted, shown with only five
individual material layers, but that, naturally, it is not restricted solely to this
simple embodiment shown purely for the sake of clarity. The packaging
laminate may include both more and fewer layers than those illustrated. In
its absolutely simplest embodiment, the packaging laminate could consist of
but two individual material layers of plastics of the type which are
incompatible with each other using conventional techniques. On the other
hand, in its more complicated configurations, the packaging laminate may
include considerably more individual material layers without, to that end,
departing from the inventive concept as herein disclosed, provided that at
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least two adjacent layers in the packaging laminate consist of mutually
incompatible plastics. However, in order to illuminate and understand the
present invention it is fully sufficient to describe the packaging laminate
with the five material layers as shown in Fig. 1.

Referring to the Drawings, Fig. 1 shows a packaging laminate
produced using the method according to the present invention and carrying
the generic reference numeral 10. The packaging laminate 10 has a core layer
11 and outer, liquid-tight coatings 12 and 13 of plastic. The packaging
laminate 10 further has a layer 14 of barrier polymer which, by the
intermediary of an interjacent layer 15 of a sealing plastic, is bonded to the
one side of the core layer 11 between the core layer 11 and the one 13 of the
two outer plastic coatings 12 and 13.

The core layer 11 may consist of a fibre material, for example paper or
paperboard of conventional packaging quality which is intended to impart
to the packaging laminate 10 mechanical strength and rigidity in order to
make for the production of configurationally stable packages. For the same
purpose, the core layer 11 may also be a sufficiently rigid, but formable layer
of plastic if desired. In the continued description, it will, however, be
assumed that the core layer 11 is a rigid, but foldable layer of paperboard.

The two outer liquid-tight coatings 12 and 13 may consist of the same
or of different plastics, but preferably consist of polyethylene which, in
addition to its superior tightness properties vis-a-vis liquid, also enjoys the
advantageous property of being sealable by thermosealing, which is already
employed within the packaging technology. In particular, polyethylene of
the low density type (LDPE) is to be preferred, with the aid of which
mechanically strong and liquid-tight sealing joints or seams can be achieved
at relatively low sealing temperatures by means of thermosealing
technology.

The layer 14 of barrier polymer which, in the illustrated embodiment,
is employed as an oxygen gas barrier for producing packages for oxygen
gas-sensitive products such as liquid foods, may consist of any of the
previously mentioned barrier polymers whatever, such as polyethylene
terephthalate (PET), polyamide (PA) or copolymers of ethylene and vinyl
alcohol (EVOH). In the continued description of the present invention, it will
be assumed that the layer 14 consists of EVOH which is a known and
established barrier polymer in packaging contexts. The layer 14 is bonded to
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the one side of the core layer 11 by the intermediary of an interjacent sealing
layer 15 between the core layer 11 and the one 13 of the two outer, liquid-
tight coatings 12, 13 as shown in Fig. 1. The sealing layer 15 consists in this
case of polyethylene, preferably LDPE, without, however, being restricted
exclusively to this material as a person skilled in the art will be aware.

The packaging laminate 10 in Fig. 1 thus includes a paperboard layer
11 and outer, liquid-tight polyethylene coatings 12 and 13 and has, on the
one side of the paperboard layer 11, an applied oxygen gas barrier layer 14 of
EVOH. The oxygen gas barrier layer 14 is bonded to the paperboard layer 11
by means of an interjacent sealing layer 15 of polyethylene between the
paperboard layer 11 and the one 13 of the two outer, liquid-tight
polyethylene coatings 12 and 13 of the packaging laminate 10. More
precisely, it is the layer 14 of EVOH applied on that side of the paperboard
layer 11 and serving as oxygen gas barrier which is intended to be turned to
face inwards when the packaging laminate 10 is reformed into a package.

As was mentioned previously, the packaging laminate 10 includes
adjacent layers of mutually incompatible plastics which, in the current
example, consist of the three layers 13, 14 and 15 of polyethylene, EVOH and
polyethylene, respectively, applied on the inside of the packaging laminate
10. Since polyethylene and EVOH are polymers possessing different and, in
sealing contexts incompatible, surface properties (polarity), it has proved
extremely difficult or impossible to unite, with good integrity and adhesion,
such layers directly to one another without employing interjacent adhesion-
promoting agents of the type described above. According to the present
invention, it has however proved that this difficulty may effectively be
overcome and that the layers 13, 14 and 15 very readily and using but simple
means, may be made compatible and permanently united directly to one
another, without either interjacent chemical bonding or adhesive agents or
complicated surface treatments as required in prior art technology.
According to the present invention, the packaging laminate 10 in Fig. 1 is
produced in the manner schematically illustrated in Fig. 2 and as will be
described in greater detail hereinbelow, with reference to this Figure.

From a magazine reel (not shown) to the left in Fig. 2, a prefabricated
web 16 is unwound, consisting of a prefabricated semi-manufacture
comprising a core layer 11 of paperboard and an outer, liquid-tight coating
12 of polyethylene, as shown schematically in the encircled area A. The web
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16 is led up to and through the nip between two rotating rollers 17 and 18 at
the same time as a triple-layer film comprising two films 15 and 13 of
polyethylene and an interjacent film 14 of EVOH is extruded on the one side
of the web 16 with the aid of an extruder device 19 disposed above the roller
nip.

The extruder device 19 may be any conventional type of device
whatever which is employed for extruding a triple layer film and, therefore,
need not be described in greater detail here, since such devices are already
well-known to a person skilled in the art.

In the present case, the illustrated extruder device 19 is provided with
a nozzle head 20 with three gap apertures which are disposed in parallel and
spaced apart approx. 20 mm from one another and which direct the extruded
films into the roller nip. Further, the films are extruded at mutually different
extrusion temperatures which, in this example, may be approx. 325°C for the
film 15 of polyethylene, approx. 230°C for the interjacent film 14 of EVOH
and approx. 280°C for the film 13 of polyethylene.

As was mentioned previously, polyethylene and EVOH are
incompatible polymers which, as a result, cannot be united directly to one
another without implementing specific measures. For this purpose, a
gaseous medium is injected or aspirated according to the present invention,
the medium being capable of modifying or activating the polymer surfaces
in such a manner and to such an extent that each respective polymer surface
becomes compatible and can thereafter be united with each other during the
passage through the nip between the rollers 17 and 18, at the same time as
the extruded polyethylene film 15 serving as the sealing layer bonds with
good adhesive strength the EVOH film 14 to the paperboard layer 11 of the
16.

With the aid of, for example, a tube 21 provided with a nozzle, the
gaseous medium is injected or aspirated into the region between the
extruded films 15 and 14, and 14 and 13, respectively, immediately above the
roller nip. Such a tube may readily be incorporated in or mounted at the
extruder device 19 and requires no extensive modification or alteration of the
device 19.

As was previously pointed out, the gaseous activation medium may,
according to the present invention, consist of one gas or a mixture of several
gases, and the pertinent composition depends upon the nature and type of
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the plastics in the adjacent films which are to be united with one another.
However, with the knowledge of the present invention, it will be easy for a

- person skilled in the art to select a suitable medium in each individual case.

A gaseous medium which has proved to be efficient in the method
according to the present invention consists of ozone which has the ability to
realise the sought-for surface modification in connection with the majority of
combinations of plastic films which occur in packaging contexts. Ozone
functions particularly efficiently in this purpose in connection with the
pertinent films of polyethylene 13 and 15 and EVOH 14. In this case, Ozone
makes for the production of a well-integrated packaging laminate 10 also at
extremely high production (web) speeds.

After the passage through the nip between the rollers 17 and 18, the
web is led further a distance around the periphery of the one roller 18 before
being removed from the roller 18 by the intermediary of a stripping roller 22
and rolled up on a magazine reel (not shown) to the right in Fig. 2.

It will thus have been apparent from the foregoing description that
the present invention provides a method which, with very simple means and
with but minor modification of existing equipment, makes for the
production of a packaging laminate of the type described by way of
introduction without the need to employ chemical bonding or adhesive
agents or complicated process equipment. Furthermore, using the method
according to the present invention, more or less customised packaging
laminates may be produced for specific packaging purposes with but a
minimum of individual material layers in the laminate structure.

While the present invention has been described with the aid of a
specifically preferred embodiment, it is not restricted exclusively to this
example. A plurality of alterations and modifications will be obvious to a
person skilled in the art without departing from the inventive concept as this
is defined in the appended Claims.
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WHAT IS CLAIMED IS:

1. A method of producing a well-integrated packaging laminate (10)
comprising adjacent layers (13, 14, 15) of mutually incompatible plastics,
characterized in that said plastic layers are extruded at the same time as a
gaseous medium is applied, with an adhesion-promoting purpose, between
the extruded plastic layers (13, 14, 15).

2. The method as claimed in Claim 1, characterized in that the

gaseous medium is injected or aspirated in between the extruded plastic
layers (13, 14, 15).

3. The method as claimed in Claim 1 or 2, characterized in that said
plastic layers (13, 14, 15) are extruded on one side of a web (16) of paper or
paperboard.

4. The method as claimed in any of the preceding Claims for
producing a well-integrated packaging laminate (10) comprising adjacent
layers of polyethylene (13, 15) and ethyl vinyl alcohol copolymer (14),

respectively, characterized in that the gaseous medium consists of ozone.

5. The method as claimed in any of Claims 1 to 3 for producing a well-
integrated packaging laminate (10) comprising adjacent layers of
polyethylene terephthalate and ethyl vinyl alcohol copolymer, respectively,
characterized in that the gaseous medium consists of ozone.

6. A packaging container, characterized in that it is produced from a
packaging laminate (10) produced by the method according to any one of the
preceding Claims.
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