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(57) Abstract: A packaging material having a core layer and inside and outside laminate portions is provided. The packaging material
comprises a first area to form a first package, and a second area to form a second and adjacent package. The first area and the second
area have a transversal sealing area between them, and the core layer is provided with at least one weakening portion at the transversal
sealing area.
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PACKAGING MATERIAL AND METHOD FOR PROVIDING A PACKAGING
MATERIAL

Technical Field

The invention relates to a packaging material, and in particular to a packaging
material being suitable for forming individual packages for storing liquid food products.

Background Art

Packages for storing liquid food products exist on the market, and filling
machines allow such food packages to be produced at a very high speed. According to
one well-established principle a continuous sequence of packages are manufactured
by forming a running web of packaging material into a tube by sealing the longitudinal
ends of the web to each other. As the tube is filled with the liquid content to be stored
by the packages, transversal sealing is performed below the level of the filled liquid
food. In a single sealing action two transversal seals are actually created
simultaneously; an upper end seal for a leading package, and a lower end seal for an
immediately trailing package. When the sealing action is done, a knife is actuated to
cut the tube transversally in the area between the upper end seal and the lower end
seal, thus separating the leading (and now sealed) package from the upstream tube.
The upper end seal may form the top seal of the resulting package, while the lower end
seal forms the bottom of the package. Alternatively, the upper seal may form the
bottom of a package, and vice versa.

The lower end seal is arranged at a specific longitudinal distance from the upper
end seal. As the filled tube will be transversally clamped during the sealing action,
liquid product may fill the space at the distance between the upper and lower end seals
thus forming a closed, transversal, cushion-like structure through which the knife must
cut. During cutting, such a cushion-like structure will act against the action of the knife.
In the heat-sealing and subsequent cutting operations, the filled cushion-like structure
may give rise to minor imperfections in the transversal fold, that may require more
energy and heat to be applied to the folded material at sealing. As there is constant
strive for simplified operation and reduced energy consumption there is a need for an
improved sealing operation, and in particular for a packaging material allowing for an
improved cutting during such sealing operation.

Summary
It is an object of the invention to at least partly overcome one or more of the

above-identified limitations of the prior art. In particular, it is an object to provide a
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packaging material which allows for improved separation of sealed packages from an
upstream tube of packaging material.

To solve these objects a web of packaging material is provided, comprising a
core layer and an inside laminate portion to be directed towards the inside of a
package formed from the packaging material and comprising a layer of a heat sealable
thermoplastic polymer, the web comprising a first area to form a first package, and a
second area to form a second and adjacent package, and a transversal sealing area
extending in the transversal direction across the width of the web, located between the
first area and the second area, wherein the transversal sealing area comprises an
upper transversal sealing area for accommodating an upper end seal of the first
package, a lower transversal sealing area for accommodating a lower end seal of the
second package, and a transversal cutting area arranged between the upper and lower
transversal sealing areas, for accommodating a linear transversal cut along the center
of the entire extension of the transversal cutting area when cutting off individual
packages formed from the web of packaging material, and wherein the core layer is
provided with at least one weakening portion at the transversal sealing area.

The core layer may comprise a cellulose-based material such as paper or
paperboard.

The at least one weakening portion may comprise at least one cut-through of
the core layer. Alternatively, it may comprise a plurality of cut-throughs of the core
layer. The weakening portion is additional to any optional weakening for the linear
transversal cut. Thus, the weakening is not a weakening for the linear transversal cut to
be made in a later operation when individual packages are cut off from the continuously
formed tube of packaging material.

Normally, a heat sealable thermoplastic layer forms the innermost layer of a
laminated packaging material, i.e. the layer which is to be in contact with the filled
product in the package.

The at least one weakening portion may be arranged at a lateral position of the
transversal sealing area, at which position the packaging material is intended to be
folded. It may thus be arranged at the transversal cutting area, the transversal cutting
area being arranged between an upper and a lower transversal sealing area. In an
embodiment, it may be fully arranged within the transversal cutting area.

It may extend in the longitudinal direction, in a different direction to the
transversal direction of the width of the web, such as substantially in the longitudinal
direction of the web, i.e. substantially perpendicular to the transversal cutting area. The
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length of the at least one weakening portion may be more than 50% of the length of the
cutting area.

The core layer may be provided with a plurality of weakening portions at the
transversal sealing area.

The core layer may be further laminated to an outside laminate portion, on the
opposite side of the core layer, i.e. opposite to the inside laminate portion.

According to a second aspect, a package is provided, formed by the packaging
material of the invention.

The package may comprise a transversal lower end seal and a transversal top
end seal, at least one of the end seals being formed by transversally folding the tube of
packaging material and subsequent sealing, the at least one weakening portion being
positioned at the area of the fold of the tube.

By the packaging material of the invention, improved transversal sealing, cutting
and forming processes are obtained, at lower energy consumption during the filling of
packages, as well as improved resulting filled packages, having stronger seals and
folds and better final package appearance.

According to a third aspect, a method for providing the packaging material may
comprise the steps of providing a core layer with at least one weakening portion,
providing a first area intended to form a first package, and a second area intended to
form a second and adjacent package, and a transversal sealing area extending in the
transversal direction across the width of the web, located between wherein the first
area and the second area, wherein the transversal sealing area comprises an upper
transversal sealing area for accommodating an upper end seal of the first package, a
lower transversal sealing area for accommodating a lower end seal of the second
package, and a transversal cutting area arranged between the upper and lower
transversal sealing areas, for accommodating a linear transversal cut along the center
of the entire extension of the transversal cutting area when cutting off individual
packages formed from the web of packaging material, laminating an inside laminate
portion to one side of the core layer, the inside laminate portion comprising a layer of a
heat sealable thermoplastic polymer and to be directed towards the inside of a package
formed from the packaging material, the at least one weakening portion being
positioned at the transversal sealing area.

The method may further comprise the step of providing a first set of crease lines
at the first area intended to form a first package, and a second set of crease lines at the
second area intended to form a second and adjacent package.
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The method may further comprise the step of laminating the core layer to an
outside laminate portion to the opposite side of the core layer.

A web of packaging material is normally provided to the packaging and filling
station as a reel of wound-up packaging material. The reel is continuously un-wound
and fed forward into the packaging machine for the formation of a continuous tube to
be filled with liquid contents, sealed and cut off as individual packaging units to be
further fold-formed into a final shape and then delivered for further distribution to
retailers and consumers.

Still other objectives, features, aspects and advantages of the invention will
appear from the following detailed description as well as from the drawings.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example, with
reference to the accompanying schematic drawings, in which

Fig. 1 is an isometric view of parts of a filling machine being configured to
provide a series of consecutive liquid food packages from a tube of packaging material,

Figs. 2a-c are cross-sectional views of a sealing device, forming part of the
filling machine shown in Fig. 1, during operation to provide a transversal seal to the
tube of packaging material and to separate a downstream package from the upstream
tube,

Fig. 3 is an isometric view of a web of packaging material used to form
packages,

Fig. 4 is an enlarged view of a transversal sealing area of the web of packaging
material shown in Fig. 3,

Fig. 5 is a cross-sectional view of a packaging material,

Figs. 6a-d are cross-sectional views of a packaging material being provided with
a weakening portion according to various embodiments, and

Fig. 7 is a schematic view of a method according to an embodiment.

Detailed Description

With reference to Fig. 1 parts of a filling machine 1 is illustrated. The filling
machine 1 operates according to the following principle; a web of packaging material
100 is formed into a tube 2 by the longitudinal edges 101, 102 of the packaging
material 100 being united to one another in an overlap joint 3. The tube 2 is filled with
the intended liquid food product from a filling tube 4 and is divided into individual



10

15

20

25

30

35

WO 2020/008065 PCT/EP2019/068170

packages 10 by repeated transversal seals 5 of the tube 2 at a pre-determined
distance from one another below the level of the filled contents in the tube 2. The
packages 10 are separated by incisions in the transversal seals and are given the
desired geometric configuration by fold formation along prepared crease lines in the
material.

To further explain the advantages of the embodiments presented herein more
details of the sealing operation is given in the following. With reference to Figs. 2a-c the
sealing operation is schematically illustrated, i.e. the process performed in order to
provide the transversal seal 5 as mentioned above.

The general principle of this sealing action is to press two sides of the tube 2 of
packaging material 100 towards each other, and to heat the packaging material 100
locally such that the contacting, inside, thermoplastic layer of the packaging material
100, of the tube walls, are bonded to each other. In a filling machine 1, this is typically
performed by reciprocal action of a pair of opposing sealing jaws 20a, 20b. The sealing
jaws 20a-b are moveable at least in the horizontal plane, and they have an idle position
in which the tube 2 of packaging material 100 fits there between, as indicated in Fig.
2a.

On a first side, the sealing jaw 20b is a pressing jaw, comprising an upper and a
lower pressing bar 22, in some cases provided with a ridge, for transversally clamping
and squeezing the tube.

On the other, opposite side, the opposite sealing jaw 20a is an anvil jaw,
comprising an upper and a lower elastic dolly 23 for receiving and damping the
pressure from the bars or ridges, which are thus pressing on the first side of the double
folded material of the tube.

Each pressing jaw 20-b comprises an upper and a lower pressing bar 22, each
provided with a heating arrangement or heating element. The pressing bars 22 with
heating elements may be connected. Heating for the sealing operation may be
provided by arrangements for e.g. induction heating, ultrasonic heating, convection
heating or impulse heating. Induction heating is a preferred heating technology for
laminated materials comprising aluminium foil as a barrier material, while non-foil
containing laminated materials may in an embodiment be sealed by ultra-sonic heat
generation or other heating arrangements.

In a first operation, as indicated in Fig. 2b, the pair of sealing jaws 20a-b are
moved towards each other such that the tube 2 of packaging material 100 is pressed
between the pressing bars 22 and the dollies 23 of the respective sealing jaw 20a-b.
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Upon actuation, the heating circuits will ensure that a transversal seal 5 is formed at
the tube 2. Such transversal seal 5 is formed as one upper end seal 5a, and one lower
end seal 5b. The upper end seal 5a is spaced apart from the lower end seal 5b by
means of a cutting area 5c.

Turning to Fig. 2c, when the transversal seal 5 is provided, a cutting knife 24 is
actuated to perform a horizontal cut at the cutting area 5c, through the materials of the
folded tube. Upon cutting, a downstream package 10 is separated from the upstream
tube 2, which now has a sealed lower end.

As can be seen in Fig. 2b, when the tube 2 is clamped between the sealing
jaws 20a-b the cutting area 5¢ may form a transversal, ribbon-shaped, cushion-like
shape. This is due to the fact that the tube 2 is filled with content up to a level vertically
above the position of the sealing jaws 20a-b. Hence, when the sealing jaws 20a-b meet
there may be liquid product trapped between the positions of the upper end seal and
the lower end seal. If thereby a cushion-like shape is formed, the cutting action may be
affected negatively.

In order to reduce the possible impact of such entrapment of liquid product in
the cutting area 5c between the upper end seal 5a and the lower end seal 5b, and to
thereby improve the cutting and heat sealing actions, the packaging material 100 is
provided with at least one weakening portion as will be explained in the following.

In Fig. 3 an embodiment of a packaging material 100 is schematically shown.
The packaging material 100 is provided as a continuous web, being rolled in order to
efficiently fit with the filling machine 1 of Fig. 1.

The width of the packaging material 100 corresponds to what is required to form
one single package 10. The web of packaging material 100 comprises a plurality of
areas arranged in series; a first area 110 to form a first, or leading package 10, is
followed by a second area 120 intended to form a second, or trailing package 10. The
second area 120 is, as is readily understood, followed by a third area, a fourth area, etc
(not shown).

Each area 110, 120 is provided with crease lines 130a-b. The crease lines 130a
of the first area 110 are designed to form the first package 10, while the crease lines
130b of the second area 120 are designed to form the second and adjacent package
10.

Although only shown for the first area 110, the crease lines 130a of one area
110, 120 comprises a first set of crease lines 132a being designed to form a lower
bottom end of the package 10, a second set of crease lines 134a being designed to
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form a main body of the package 10, and a third set of crease lines 136a being
designed to form a closed upper end of the package 10.

According to another embodiment, the packaging material may be without
crease lines, or only partly provided with crease lines, e.g. by one set of crease lines
only.

As is further shown in Fig. 3, the first area 110 is separated from the second
area 120 by means of a transversal sealing area 140. This means that the transversal
sealing area 140 is positioned in between a third set of crease lines 136a of a leading
first area 110 and a first set of crease lines 132a of a trailing, second area 120.

A common feature of all embodiments described herein is that the transversal
sealing area 140 is provided with at least one weakening portion. Details of how such
weakening portion is configured within the packaging material 100 is further explained
below with reference to Fig. 5 and Figs. 6a-d. However, with initial reference to Fig. 4
the configuration of weakening portions within the transversal sealing area 140 will be
described.

As can be seen in Fig. 4 the transversal sealing area 140 has a longitudinal
extension being sufficient to contain both the upper end seal 5a (the future position of
which is indicated by the thick line) and the lower end seal 5b (the future position of
which also being indicated by a thick line). The later-to-be-formed cutting area 5c of the
tube 2 extends between the upper end seal 5a and the lower end seal 5b, as explained
above.

For this purpose the transversal sealing area 140 comprises an upper sealing
area 142, a lower sealing area 144, and a cutting area 146 arranged between the
upper and lower sealing area 142, 144.

At least one weakening portion 150 is provided at the transversal sealing area
140. Different positions of the weakening portion 150 may be considered in order to
emphasize different technical effects. For example, a weakening portion 150a may be
arranged within the transversal sealing area 140 at a lateral position corresponding to
where the tube 2 is folded during sealing, i.e. at a position corresponding to the lateral
edge of the tube 2. Such position of the weakening portion 150a has proven to improve
folding of the tube 2, thus also improving the forming, integrity and appearance of the
final package. The weakening portion 150a is illustrated as extending across the upper
sealing area 142, the lower sealing area 144, and the cutting area 146.

Packages are cut off from a tube of the packaging material along a center line
of the transversal cutting area 146, i.e. along a transversal linear cut 148.
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In another embodiment a weakening portion 150b is positioned at a location
corresponding to the opposite lateral edge of the tube 2. This weakening portion 150b
is provided as two separate weakening portions, aligned in lateral direction but spaced
apart in the longitudinal direction. This means that each weakening portion 150b is
arranged at the upper and lower sealing area 142, 144, respectively, but that they do
not have any substantial extension within the cutting area 146.

Another example of how a weakening portion 150 can be positioned is
illustrated by the weakening portions 150c; these are located at positions
corresponding to complex folding zones of the laminated packaging material of the final
package 10. As can be seen, the entire weakening portion 150c extends within the
cutting area 146 but it does not extend to the upper or lower sealing area 142, 144. The
weakening portions 150c help relieve stress in the material layers in areas of complex
folding. Similar weakening portions 150d may alternatively, or also, be applied at a
random lateral position of the transversal sealing area 140.

A yet further example is illustrated by the weakening portion 150d; this is
located at an arbitrary position along the tube 2.

As is understood the weakening portion can be positioned at various locations
along the transversal sealing area 140, both in lateral direction and in longitudinal
direction. As the weakening portion 150 reduces the robustness of the packaging
material 100, less force will be required during the cutting action when the cutting knife
24 is penetrating the packaging material 100 at the cushion-like structure. Also, thanks
to improved folding, less heat energy will be required for the heat sealing operation.

A weakening portion 150 is provided as a local reduction of robustness of the
packaging material 100. An example of a packaging material 100 is shown in cross-
section in Fig. 5.

The packaging material 100 is a laminated packaging material. It is in principle
a laminate composed from three laminate portions of material layers. The interior
laminate portion 160 is a core center layer 161 of a bulk material of a paper,
paperboard or other cellulose-based material, such as so-called duplex or triplex type
paperboard, or liquid packaging paperboards. The core layer is the main contributor to
the bending stiffness and bulk properties of a laminated packaging material and to the
dimensional stability of packages made therefrom. The outside laminate portion 170
comprises an outermost liquid-tight and transparent layer 171 of a plastic, preferably a
heat sealable thermoplastic, such as a polyolefin, such as a polyethylene material

layer. The lamination operation could alternatively be a melt extrusion lamination
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operation, applying an intermediate layer of thermoplastic bonding material 172
between the core layer 161 and a transparent pre-manufactured film 171.

The inside laminate portion 180, on the other side, the inside, of the core layer
161, comprises an innermost, heat sealable thermoplastic layer 181, which is also the
layer of the packaging material 100 that will be in direct contact with the filled food
product in a final packaging container. The innermost, heat sealable polymer layer 181
may be applied as a single layer, or as a multilayer polymer structure 181-184 by e.g.
melt co-extrusion on the inside of the core layer 161.

According to a further embodiment, pre-manufactured films or foils, such as
aluminium foil, for providing gas barrier properties, may also be laminated to the inside
of the core layer 161 by means of melt extrusion lamination of an intermediate bonding
layer of thermoplastic material, such as a polyolefin, such as polyethylene, such as
LDPE. Such barrier film or foils are thus located between the innermost, heat sealable
polymer layer 181 and the core layer 161.

Manufacturing of the packaging material 100 can be made in various ways as
are well known within the art. It should further be noticed that different configurations of
the packaging material 100 are available, as long as the packaging material 100
comprises a core layer 161.

Within the context of this specification the weakening portion 150 is provided as
a local reduction in robustness of the core layer 161. Such reduction in robustness is
achieved by reducing the thickness of the core layer 161. It should be noted that a
crease line, i.e. a local deformation of the core layer 161, is not considered to represent
a weakening portion 150.

In Fig. 6a a first example of a weakening portion 150 is schematically illustrated.
In this example a portion of the core layer 161 has been fully removed, e.g. by cutting,
punching, laser removal, etc. The lateral dimension of the weakening portion 150 is
large enough to allow the outside laminate portion 170 to be laminated and adhered to
the inside laminate portion 180.

In Fig. 6b another example of a weakening portion 150 is schematically
illustrated. Also in this example a portion of the core layer 161 has been fully removed,
e.g. by cutting, punching, laser removal, etc. The lateral dimension of the weakening
portion 150 is however not large enough to allow the outside laminate portion 170 to be
laminated and adhered to the inside laminate portion 180. Instead, the outside laminate
portion 170 is separated from the inside laminate portion 170 at the location of the
weakening portion 150.
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In Fig. 6¢ a yet further example of a weakening portion 150 is schematically
illustrated. In this example a portion of the core layer 161 has been fully cut, however
no material is removed. The weakening portion 150 is thus formed by slitting the core
layer 161.

In Fig. 6d another example of a weakening portion 150 is schematically
illustrated. In this example only a part of the core layer 161 has been fully removed,
e.g. by milling, grinding, laser removal, etc. The thickness of the core layer 161 is
thereby locally reduced.

Turning to Fig. 7 an example of a method 200 for providing a packaging
material 100 is schematically illustrated. The method 200 comprises a first step 202 of
providing a core layer 161 with at least one weakening portion 150, and a second step
204 of providing a first set of crease lines 130a at a first area 110 intended to form a
first package 10, and a second set of crease lines 130b at a second area 120 intended
to form a second and adjacent package 10. The method 200 also comprises a third
step 206 of laminating an inside laminate portion 180 to one side of the core layer 161,
and laminating an outside laminate portion 170 to the opposite side of the core layer
161.

The second step may take place directly on the core layer before of after the
first step.

Alternatively, the second step may take place after the third step, i.e. after the
lamination operation. The lamination of the outside laminate portion to the core layer
may take place before or after the second step of providing crease lines to the core
layer, and it may be a separate lamination step from the lamination of the inside
laminate portion to the core layer. The position alignment with the operations of the first
and second steps are expected to be more difficult by a method where they are not
done in near proximity and consecutive order, however.

At a separate step, performed at a later stage in a filling machine, the first area
110 is separated from the second area 120 by means of a transversal sealing area
140, such that the at least one weakened portion 150 is positioned at the transversal
sealing area 140.

Step 202 may be performed by cutting or punching through the core layer 161,
or e.g. by removing at least a part of the core layer 161 by means of a laser.

Advantageously, step 202 is performed such that the at least one weakening
portion 150 is fully arranged within a cutting area 146 arranged between an upper
sealing area 142 and a lower sealing area 144 of the transversal sealing area 140.
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So far it has been described that a weakening portion 150 is provided as a local
removal, thickness reduction or cut-through of at least parts of the core layer 161. It
should however be realized that a weakening portion 150 may comprise several closely
arranged weakening portion parts; for example, a weakening portion 150 may be
formed by 3-7 slits arranged in close proximity to each other, such as a short
perforation line.

From the description above follows that, although various embodiments of the
invention have been described and shown, the invention is not restricted thereto, but
may also be embodied in other ways within the scope of the subject-matter defined in

the following claims.



10

15

20

25

30

35

WO 2020/008065 PCT/EP2019/068170

12

CLAIMS

1. A web of packaging material (100) comprising a core layer (161) and an inside
laminate portion (180) to be directed towards the inside of a package formed
from the packaging material and comprising a layer of a heat sealable
thermoplastic polymer, said web of packaging material (100) comprising a first
area (110) to form a first package (10), a second area (120) to form a second
and adjacent package (10), and a transversal sealing area (140) extending in
the transversal direction across the width of the web, located between the first
area (110) and the second area (120) , wherein the transversal sealing area
(140) comprises an upper transversal sealing area (142) for accommodating an
upper end seal (5a) of the first package, a lower transversal sealing area (144)
for accommodating a lower end seal (5b) of the second package, and a
transversal cutting area (146) arranged between the upper and lower
transversal sealing areas (142, 144), for accommodating a linear transversal cut
(148) along the center of the entire extension of the transversal cutting area
when cutting off individual packages formed from the web of packaging
material, and wherein the core layer (161) is provided with at least one
weakening portion (150) at the transversal sealing area (140).

2. The packaging material according to claim 1, wherein the at least one
weakening portion (150) comprises at least one cut-through of the core layer (161).

3. The packaging material according to claim 1 or 2, wherein the at least one
weakening portion (150) comprises a plurality of cut-throughs of the core layer (100).

4. The packaging material according to any of claims 1-3, wherein the at least
one weakening portion (150) is arranged at a lateral position, of the transversal sealing
area, at which position the packaging material (100) is intended to be folded.

5. The packaging material according to any of the preceding claims, wherein
the first area (110) is provided with crease lines (130a) to form the first package, and
the second area (120) is provided with crease lines (130b) to form the second and
adjacent package.



10

15

20

25

30

WO 2020/008065 PCT/EP2019/068170

13

6. The packaging material according to claim 5, wherein the at least one
weakening portion (150) is arranged at the transversal cutting area (146).

7. The packaging material according to claim 6, wherein the at least one
weakening portion (150) is fully arranged within the transversal cutting area (146).

8. The packaging material according to claim 6 or 7, wherein the at least one
weakening portion (150) extends in a direction substantially perpendicular to the
transversal cutting area (146), wherein the length of the at least one weakening portion
is (150) more than 50% of the height of the cutting area (146).

9. The packaging material according to any of the preceding claims, wherein
the core layer (161) is provided with a plurality of weakening portions (150) at the
transversal sealing area (140).

10. The packaging material according to any of the preceding claims, wherein the
core layer (161) comprises a cellulose-based material, such as paper or

paperboard.

11. The packaging material according to any of the preceding claims, further
comprising an outside laminate portion (170).

12. A package (10), being formed by a packaging material (100) according to
any of the preceding claims.

13. The package according to claim 12, comprising a transversal lower end
seal (5b) and a transversal top end seal (5a), at least one of said end seals (5a, 5b)
being formed by transversally folding the tube of packaging material and subsequent
sealing, wherein the at least one weakening portion (150a, 150b) is positioned at an
area of the fold of said tube.

14. A method for providing a web of packaging material (100), comprising:
providing a core layer (161) with at least one weakening portion (150),
and
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providing a first area (110) intended to form a first package (10), and a
second area (120) intended to form a second and adjacent package (10), and a
transversal sealing area (140) extending in the transversal direction across the width of
the web,located between the first area (110) and the second area (120), wherein the
transversal sealing area (140) comprises an upper transversal sealing area (142) for
accommodating an upper end seal (5a) of the first package, a lower transversal sealing
area (144) for accommodating a lower end seal (5b) of the second package, and a
transversal cutting area (146) arranged between the upper and lower transversal
sealing areas (142, 144), for accommodating a linear transversal cut (148) along the
center of the entire extension of the transversal cutting area when cutting off individual
packages formed from the web of packaging material,

laminating an inside laminate portion (180) to one side of the core layer
(161), the inside laminate portion to be directed towards the inside of a package formed
from the packaging material and comprising a layer of a heat sealable thermoplastic
polymer, wherein

the at least one weakening portion (150) is positioned at the transversal
sealing area (140).

15. The method according to claim 14, wherein the at least one weakening
portion (150) is provided by cutting or punching through the core layer (161).

16. The method according to claim 14, wherein the at least one weakening
portion (150) is provided by removing a part of the core layer (161) by means of a
laser.

17. The method according to any of claims 14-16, wherein the at least one
weakening portion (150) is fully arranged within the cutting area (146).
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