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(54) Title: POLYMER-COATED OVEN BOARD AND FOOD PACKAGE MADE FROM IT

(57) Abstract: The invention relates to polymer-coated oven board and a
closed oxygen impermeable food package formed from it. According to the
invention, the coating on the board (1) contains an oxygen barrier layer (7) of
polyamide (PA) and a surface layer (8) of polyethylene terephlatae (PET) ad-
hered to it without a binding agent layer between them. The polymer layers (7,
8) have been produced by co-extrusion so that the polyamide layer (7) adheres
directly to the board in extrusion. In a closed package according to the inven-
tion, the superimposed polyamide and PET layers (7, 8) are located inside the
board layer, and on the outer surface of the package there may be a PET layer
(9). The package is sealed by heat sealing the PET layers. Polyamide has been
selected so that it withstands heat sealing and the heating of the package in an
oven.
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Polymer-coated oven board and food package made from it

The invention relates to a polymer-coated oven board and oven heatable closed
oxygen impermeable food package, for which board of the invention has been used.

A closed food package, such as a processed food package 1s required to be vapour
and gas impermeable in order to achieve sufficient preservability of the product i.e.
shelf life during the product’s transport and storage and in retail store. In addition,
the properties of the package may include that the product can be heated 1n a range
or microwave oven without having to open the package. To meet these requirements,
the board used for the package is coated at least from one side, preferably from both
sides, with one or several polymer layers so that the different layers perform differ-
ent functions in the board and the finished package.

Vapour and oxygen impermeable packing boards typically comprise a polymer
coating with two or several layers, the topmost layer, which usually becomes the
inner surface of the package, being a heat seal layer making possible the closing of
the package by seaming, and a layer below it forming an oxygen impermeable bar-
rier layer. Also the outer surface of the package generally has a heat seal layer so
that the package can be closed by seaming the heat seal layers to each other.

On the other hand, it is demanded of the heatable oven board to be used for pack-
ages that its polymer coating withstands the heating of the product in an oven. Be-
cause of this, polyethylene terephtalate (PET) has been preferred as coating polymer
in oven boards, its melting point being approximately 250 °C, i.e. above the typical
heating temperatures of approxirnately 200 — 240 °C of range ovens. Nevertheless,
the oxygen barrier properties of PET are poor, and thus it does not suffice as poly-
mer coating for processed food packages, of which a long shelf life is required in
stores.

The US patent specification 6534139 B1 discloses a packaging board, which com-
prises an inner layer of ethylene vinyl alcohol copolymer (EVOH) functioning as
oxygen barrier and a surface layer of polyethylene terephtalate (PET). However,
EVOH melts in approximately 180 — 190 °C i.e. below the normal heating tempera-
tures for ovens, which makes it poorly applicable as oven board. The publication
does not either demonstrate a board coated with EVOH/PET as oven board, but, in
addition to oxygen barrier, it justifies the selection of coating polymers with the
packaging material’s mechanical properties and recyclability.
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The problem with EVOH 1n connection with PET 1s still that in the high heat seal-
ing temperature required by PET, EVOH i1s in the molten state so that the water va-
pour released as bubbles from the board layer by heating can penetrate 1t and break
the oxygen barrier it forms. Before melting, PET begins to soften at approximately
180 as bubbles C, and in this softened state, PET layers can be adhered to each

other by heat sealing. These sealing temperatures are at the melting point for EVOH
or above this.

The application specification EP 1640157 Al discloses a heat resistant packaging
board, the polymer coating of which contains polyester comprising a cyclic acetal
structure instead of PET: The use of this material in the surface layer of coated.
board has been justified by the poor heat sealibility of PET. The board may com-
prise a multilayer coating, in which there 1s provided, in addition to the heat sealing
layer of acetal-based polyester, e.g. an oxygen barner layer, with polyamides men-
tioned as one possible material. According to Example 4 in the publication, when
using polyamide, however, an adhesive layer is required, binding together the said
polyamide and a surface layer of polyester.

The purpose of the invention is to produce an oven board, which 1s simpler than be-
fore and applicable to food packages, and which has the oxygen impermeability re-
quired by the preservation of the product and which endures the heating of the
package in an oven or microwave oven without suffering any damage. According to
the invention, the solution is a polymer-coated oven board, which contains an oxy-
gen barrier layer of polyamide (PA) and a surface layer of polyethylene terephtalate
(PET) adhered to it, the layers having been produced onto the board by coextrusion
without an adhesive layer between them so that the weight of the PA oxygen barrier
layer is 3 — 15 g/m? and the weight of the PET surface layer is 20 — 50 g/m?.

The simplest embodiment of the invention is a two-layer coating on board, consist-
ing of a polyamide layer adhered directly to the board and a PET layer adhered to it,
the latter forming the surface layer for the oven board, which is most preferably the
inner surface in the closed package. The PA and PET layers can be applied onto
board by coextrusion, and a PET layer can be extruded onto the opposite side of the
board, forming the outer surface in the package. In this case the package can be
closed by sealing the PET layers on opposite sides of the board to each other.

The invention 1s based on the adhesion of extruded polyamide and PET layers to
each other so that they do not require a separate adhesive layer to be installed be-
tween them, better resistance of the polyamide functioning as oxygen barrier than
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EVOH, and better resistance against water vapour that is released from the board in
heat sealing.

An especially advantageous oxygen barrier polymer for the oven board and food
package according to the invention is high-barrier polyamide (HBPA), such as the
commercial product Grivory™ HB 5299. As oxygen barrier, HBPA is a decidedly
better polymer than PET, and it approaches the low oxygen penetration values that
can be achieved with an intact EVOH layer.

The oven heatable food package according to the invention is characterised in that 1t
comprises the above described oven board of the invention so that the superimposed
polyamide and PET layers are located inside the board layer in a closed package.

The invention will next be described in more detail by means of examples included
in the enclosed patent drawings. The examples comprise two state-ot-the-art board
layer structures and two embodiments of the oven board according to the mvention.
In the drawings

Figure 1 illustrates a state-of-the-art packaging board;

Figure 2 illustrates a second state-of-the-art packaging board, which is intended for a
heatable package;

Figure 3 illustrates the layer structure of an oven board according to the invention;

Figure 4 illustrates the layer structure of a second oven board according to the
invention; and

Figure 5 illustrates a closed package according to the invention.

In Figure 1 there is shown a layer-structured packaging board, the structure of which
corresponds to the one disclosed in Figure 1 of the publication US 6534139 B1. Here
superimposed EVOH (2) and PET (3) layers have been co-extruded onto the board 1.
There can also be a PET layer on the opposite side of the board, which structure 1s
shown in Figure 2 of the publication US 6534139 B1. If in these structures PET 1s
resistant to heating in an oven, its heat sealing requires so high temperatures that the
EVOH oxygen barrier layer (2) melts so that it can absorb water vapour released
from the board due to heating and lose its integrity. EVOH would turther melt during
heating 1n an oven, and this would thus impair the structure’s integrity. For these
reasons, the structure in Figure 1 1s not suited for heatable oven boards.
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- The layer structure of the packing board according to Figure 2 1s apparent from Ex-

ample 4 of the publication EP1640157 Al. Here a polyamide layer 4, a binding
agent layer 5 and a polyester layer 6 have been extruded on the board 1. Polyester 6
consists of diol unit containing a cyclical acetal group and dicarboxylic acid units,
and its use has been justified by that it 1s more easily heat sealable than PET. Ac-

cording to the publication, however, the heat sealing layer 6 can be PET blended to
sald acetal-based polyester.

Figure 3 illustrates the simplest oven board of the invention, in which polyamide
and PET layers 7, 8 have been co extruded to the board 1. The polyamide layer 7 1s
adhered directly to the board 1, and the polyamide and PET layers 7, 8 are adhered
to each other without a binding agent between them. The polyamide layer 7 1s most
preferably high-barrier polyamide (HBPA), and the PET layer 8 can be commercial
polyethylene terephtalate as such, without doped additives or other components.
The board 1 can be packing board intended for cups or forms, with a weight of 170
— 600 g/m?, preferably 200 — 400 g/m2. The weight of the polyamide layer 7 can be
between 3 — 15 g/m?, preferably 5 - 10 g/m?, and the weight of the PET layer 8 can
be 20 — 50 g/m?, preferably 30 — 40 g/m?.

The oven board according to Figure 4 differs from the one shown in Figure 3 only
in that also the opposite side of the board is provided with an extruded PET layer 9,

which can be similar to the layer 8, i.e. with a weight of 20 — 50 g/m?, preferably 30
— 40 g/m?.

In Figure S there is shown an oven heatable food package of the invention, which 1s
formed of the oven board according to Figure 4 described above. The package 1s a
processed food form sealed by heat sealing, in which the form 11 and the cover 13
seamed to the edge collar 12 at the mouth of the form are made of the same oven
board. The cover can also be some other oxygen impermeable, heat-resistant mate-
rial. The superimposed polyamide and PET layers 7, 8 of the oven board are located
on the inner surface of the board in a closed package, and the second PET layer 9 1s
provided on the outer surface of the package.' The heat seal consists of opposite PET
layers 8 adhered to each other in the area of the edge collar 12. It 1s also possible
that the whole package be formed from the oven board of the invention by bending
and heat sealing. The preferable heat Sealing temperature 1s 180 — 220 °C; within

this range, the PET layer becomes soft and changes to be adherent, but polyamide,
especially HBPA, does not yet melt.
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Example

A packing board was manufactured by extrusion coating three test materials, from
which the penetration of oxygen and water vapour was measured in different
temperatures and relative humidities. Material 1, which represented the state of the
art, was Trayforma™ form cardboard, with a weight of 350 g/m? and an extruded

- PET layer, the weight of which was 40 g/m?. Material 2, which represented the

invention, was cup board Cupforma™ 210, with a weight of 210 g/m?, an inner layer
of HB polyamide Grivory™ BH 5299, with a weight of 8 g/m?, and an outer layer of
PET, with a weight of 32 g/m* Material 3, which was reference material, was the
said cup board Cupforma™ 210, with an innermost EVOH layer of 6 g/m?, on top of
that a layer of the said HB polyamide of 7 g/m? and an outermost PET layer of 30
g/m?*. The results for oxygen penetration are shown in the enclosed Table 1 and the
results for water vapour penetration in the enclosed Table 2. The penetration values
are given as cubic centimetres per square metre and 24 hours in the Table (cm’/m? -

24 hours).

Table 1, penetration of oxygen

—

Material 0,TR (10 °C, 60% | O,TR (23 °C, 60% | O, TR (38 °C, 85%
RH) RH) RH)
i 1 I |
1 36 61 128
| 39 64 131
2 7,0 74
] 17,5 66
3 2,8 53
2.4 42
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Table 2, penetration of water vapour

WVTR(10°C,
50% RH)

WVTR (23
50% RH)

°C,| WWTR (38 °C,
85% RH)

2 4,7 11 69
4.0 - 11 70

3 1,6 5 65
5 75

The tests showed that the HBPA and PET layers can be brought onto the board as a
co-extruded two-layer structure without any need for binding agent layers between
them. In addition, according to the results the structure of the invention, board
/HBPA/PET (material 2) forms an essentially better oxygen barrier than mere PET
layer on the board (material 1), especially when stored in room temperature or
cooler. Adding the EVOH layer to the structure (material 3) improves the oxygen
barrier further, but the EVOH layer may get moist and the oxygen barrier weaken
when heat-sealing this material to packages.

Measuring results for the penetration of water vapour show that the structure of the
invention, board/HBPA/PET and the known structure board /PET are substantially
equal in room temperature and below that in relation to water vapour barrier. EVOH
improves the water vapour barrier, but as it was mentioned, this benefit may be lost '
when heat-sealing the matenal.
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Claims

1. Polymer-coated oven board, comprising a coating that contains an oxygen
barrier layer (7) of polyamide (PA) and a surface layer (8) of polyethylene
terephthalate (PET) adhered to said oxygen barrier layer (7) of polyamide,
these layers having been produced onto the board (1) by co-extrusion without a
binding agent layer between them, the weight of the PA oxygen barrier layer
being 3 — 15 g/m? and the weight of the PET surface layer 1s 20 — 50 g/m?.

2. The polymer-coated oven board according to claim 1, further comprising
a PET surface layer (9) on an opposite side ot the board (1).

3. The polymer-coated oven board according to claim 1 or 2, wherein the
oxygen barrier layer (7) is made of high-barrier polyamide (HBPA).

4. The polymer-coated oven board according to any one of claims 1-3,
wherein the weight of the polyamide layer (7) 1s 5 — 10 g/m?.

5. The polymer-coated oven board according to any one of claims 1-4,

wherein the weight of the PET layer (8) against the polyamide layer (7) 1s 30 —
40 g/m2.

6. An oxygen impermeable food package heatable in an oven, wherein said
package comprises the polymer-coated oven board according to any one of
claims 1 — 6 so that the superimposed polyamide and PET layers (7, 8) are
located on an inner surface of the board (1) in the package.
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