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(54) Microwave-heatable food product package
(57)  Amicrowave-heatable package(1) containing a
food product (2) to be consumed hot; the package (1) is
made from a web packaging material (3) having a barrier
layer (17) pervious to microwave radiations and is sub-
stantially wedge-shaped with a base wall (4), a front wall

(5) and a back wall (6) extending from opposite sides of
the base wall (4) and joining together at a top transversal
seal (7); the top transversal seal (7) is adapted to open
upon exposure of the package (1) to microwave radia-
tions.
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Description

[0001] The present invention relates to a microwave
heatable food product package.

[0002] Asis known, many food products, in particular
pourable food products such as fruit juice, UHT (ultra-
high-temperature processed) milk, wine, tomato sauce,
etc., are sold in packages made of sterilized packaging
material.

[0003] The packaging material has a multilayer struc-
ture comprising a layer of fibrous material, e.g. paper,
covered on both sides with layers of heat-seal plastic
material, e.g. polyethylene, and, in the case of aseptic
packages for long-storage products, such as UHT milk,
also comprises a layer of oxygen-barrier material de-
fined, for example, by an aluminium film which is super-
imposed on a layer of heat-seal plastic material and is
in turn covered with another layer of heat-seal plastic
material eventually defining the inner face of the pack-
age contacting the food product.

[0004] Atypical example of such a package is the par-
allelepiped-shaped package for liquid or pourable food
products known as Tetra Brik Aseptic (registered trade-
mark), which is formed from a continuous tube of pack-
aging material obtained by bending and longitudinally
sealing a web packaging material; the web of packaging
material is sterilized on the packaging machine itself, e.
g. by applying a chemical sterilizing agent, such as a
hydrogen peroxide solution, which, after sterilization, is
removed, e.g. vaporized by heating, from the surfaces
of the packaging material; and the web of packaging ma-
terial so sterilized is maintained in a closed sterile envi-
ronment, and is folded and sealed longitudinally to form
a vertical tube.

[0005] The tube is filled with the sterilized or sterile-
processed food product, and is sealed and cut at equally
spaced cross sections to form pillow packs, whose ends
are then folded mechanically to form a pair of bottom
triangular flaps folded and heat-sealed against the bot-
tom surface of the package and a pair of upper flaps
folded and heat-sealed against respective lateral walls
of the package.

[0006] A similar process may be used to produce
wedge-shaped packages, such as the packages com-
mercially available under the trade name Tetra Wedge
Aseptic (registered trademark). A wedge-shaped pack-
age is obtained from a pillow pack by mechanically fold-
ing only the two bottom flaps, and leaving the top trans-
versal seal of the pack linear and flat, so as to define
the edge of the wedge shape.

[0007] The wedge-shaped packages are relatively in-
expensive, have excellent stand-up capability and may
be provided with a prelaminated hole (i.e. made in the
paper layer but not in the barrier layer of the packaging
material) or with a hole internally protected by a break-
able patch of oxygen barrier material, in the upper part
near the top transversal seal, so as to allow the use of
a drinking straw.

10

15

20

25

30

35

40

45

50

55

[0008] Parallelepiped packages are generally used
for different food products, including drinks and relative-
ly dense or viscous products such as sauces, e.g. cook-
ing cream or tomato sauce, in a wide variety of dimen-
sions (e.g. from 125 to 2000 ml). Known wedge-shaped
packages are generally used for single portions of liquid
food products, in particular drinks, ranging from 50 to
400 ml.

[0009] In conclusion, packages of the above-de-
scribed types, obtained from laminated web packaging
materials, have been widely used in connection with
food products to be consumed cold.

[0010] In case the food product is adapted to be heat-
ed or cooked, e.g. by means of microwaves, it must be
removed from the package and heated in a suitable con-
tainer.

[0011] An aim of the present invention is to provide a
food product package made from web packaging mate-
rial, which can be easily and quickly microwave-heated
without opening the package beforehand. Within this
aim, an object of the invention is to provide a microwave-
heatable package which has a built-in safety function,
thereby dispensing with the need to incorporate safety
valves or the like.

[0012] This aim and object are achieved by a micro-
wave-heatable package containing a food product to be
consumed hot, said package being made from a web
packaging material including at least one layer adapted
to provide mechanical strength, a barrier layer pervious
to microwave radiations, and at least an outer and an
inner heat seal layers, said package being substantially
wedge-shaped and including a rectangular base wall, a
front wall and a back wall extending from opposite sides
of the base wall and joining together at a top transversal
seal, said top transversal seal being adapted to open
upon exposure of said package to microwave radia-
tions.

[0013] It has been surprisingly found that the wedge
shape in a package made from concentrates both me-
chanical stress due to internal pressure and tempera-
ture increase on the top seal, which opens when the
food product is hot.

[0014] Consequently, the seal opens up and releases
the internal pressure without significant product spills,
and with no need to provide a steam valve or similar
safety device.

[0015] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 is a back view of a package according to
the present invention;

Figure 2 is a side elevational view of the package
of Figure 1;

Figure 3 is a perspective view of the package of fig-
ure 1 subjected to a microwave heating process;
and

Figure 4 is a perspective view of the package of fig-
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ure 1 after the microwave heating process.

[0016] With reference to figures 1 to 4, numeral 1 ref-
erences a package products according to the present
invention containing a food product 2 to be consumed
hot, for example a hot drink or a baby food product or a
pediatric nutritional product, or a dense or viscous fluid
such as a sauce containing oils or fats or a soup.
[0017] Package 1is made from a web packaging ma-
terial 3 (figure 5) - hereinafter "material 3" - and is sub-
stantially wedge-shaped. More particularly, package 1
includes a rectangular base wall (not shown) 4, a front
wall 5 and a back wall 6 of substantially isosceles trap-
ezoidal shape with their respective shorter bases adja-
cent to base wall 4 and their respective longer bases
sealed together by a top transversal seal 7, and a pair
of lateral walls 8, 9 of substantially triangular shape.
[0018] Package 1 is obtained, in a manner known per
se, by longitudinally bending ad sealing a web (not
shown) of material 3 to form a continuous tube; the lon-
gitudinal seal is referenced 10 in figure 1 and extends
along back wall 6. The continuous tube is then filled with
the food product 2 and transversally sealed at constant
intervals to form pillow packs (not shown).

[0019] Material 3 is provided with a crease pattern,
not shown as known in itself, which allows the material
to be easily folded along inclined lateral corners and
along base corners, to form lateral bottom flaps 13, 14
which are folded and sealed against base wall 4 to en-
sure shape stability of the package.

[0020] Material 3 (see enlarged detail of fig. 1) is a
multi-layer laminated material basically including a heat
seal outer layer 15, preferably made of PE, a paper layer
16 adapted to provide some mechanical strength, a bar-
rier layer 17 and a heat seal inner layer 18 preferably
made of LDPE (Low Density PE) or Metallocene. Addi-
tional mechanical strength is imparted to the packaging
material structure by the barrier material which has a
high melt temperature, whereby to maintain a high me-
chanical strength, even at high temperatures (e.g.,
120°C). In this way, stresses are transferred to the heat
seal inner layer during heating. Adhesive layers of
known type (not shown) may be further provided be-
tween the paper layer and the barrier layer, as well as
between the barrier layer and the inner layer.

[0021] According to a feature of the present invention,
barrier layer 15 is pervious to microwave radiation, so
as to allow microwave radiation to reach the food prod-
uct 2; conveniently, barrier layer is made from a polymer
or a mineral coated polymer having a high melting tem-
perature, e.g. over 130°C. Preferably, the barrier layer
is made from a material chosen in the group including
SiOx-coated PET, SiOx-coated PA, SiOx-coated EVOH;
alternatively, if the barrier effect is sufficient, EVOH
alone may be used. Other suitable coatings for the bar-
rier layer include silicon nitride, aluminium oxide, dia-
mond-like carbon coatings or combinations thereof.
[0022] According to the present invention, the pack-
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age 1 can be microwave-heated without opening the
package. The combination of the shape of the package
1 and the pressure increase inside the package due to
steam evolution consequent to microwave irradiation
brings about the surprising effect that the top transversal
seal 7 unseals, i.e. the package opens automatically
along the top transversal seal 7, when the food product
is hot (fig. 4). This happens because the wedge shape
of the package concentrates mechanical and thermal
stress onto the top transversal seal 7.

[0023] Preferably, the barrier layer has a higher melt
strength than the heat-seal inner layer, and the wedge
shape transfers stresses exerted on the package, dur-
ing heating, to the top transversal seal.

[0024] For example, tests performed have shown that
a package containing 200 g of a fatty sauce will open
after a microwave treatment at 900 W power for about
1-5 minutes, with a sauce average temperature of about
70-80°C.

[0025] It has been observed that the wedge shaped
geometry produces temperature gradients in the food
product; in particular, the product in the central zone
near the base wall 4 of the package has the lowest tem-
perature (40-50°C), whilst the product in the central
zone near the top surface reaches the highest temper-
ature (up to 120° in case of fatty sauces); the product in
the vicinity of lateral walls 8, 9 ranges form about 60°C
near the base wall to about 80°C near the top surface.
[0026] It has been observed that the product gently
boils at its top surface, when the package opens; the
self-opening at the top transversal seal 7 releases the
pressure inside the package (fig. 4) without any spill of
the product since the opening is above the product level.
[0027] According to the present invention, the combi-
nation of the wedge shape and a microwave-pervious
barrier layer allows the food product to be safely heated
without any risk of explosion or spill, and without any
need to open the package before heating. No safety de-
vice such as a pressure release valve is necessary,
which would be very difficult to provide in an aseptic
package.

[0028] After heating, the package is open and ready
for use, and can be safely handled both because of its
excellent stability, due to its geometry, and because of
the good heat insulating properties of the packaging ma-
terial, which remains relatively fresh at its outer surface.
[0029] Finally, it should be noted that the package de-
scribed may be modified without departing from the
scope of the present invention as defined by the claims.
In particular, the layer of the packaging material adapted
to provide mechanical strength may be made from a pol-
ymeric material rather than from paper material.

Claims

1. A microwave-heatable package (1) containing a
food product (2) to be consumed hot, said package
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(1) being made from a web packaging material (3)
including at least one layer (16) adapted to provide
mechanical strength, a barrier layer (17) pervious
to microwave radiations, and at least an outer and
an inner heat seal layers (15, 18), said package (1)
being substantially wedge-shaped and including a
rectangular base wall (4), a front wall (5) and a back
wall (6) extending from opposite sides of the base
wall (4) and joining together at a top transversal seal
(7), said top transversal seal (7) being adapted to
open upon exposure of said package (1) to micro-
wave radiations.

A package as claimed in claim 1, characterised in
that said barrier layer (17) pervious to microwave
radiations has a melt strength higher than said inner
heat seal layer (18).

A package as claimed in claim 1 or 2, character-
ised in that said barrier layer (17) pervious to mi-
crowave radiations includes a material chosen in
the group including SiOx-coated PET, SiOx-coated
PA, EVOH, SiOx-coated EVOH.

A package as claimed in any of the preceding
claims, characterised in that said layer (16) adapt-
ed to provide mechanical strength includes a paper
material.

A package as claimed in any of the preceding
claims, characterised in that said food product (2)
is a dense or viscous fluid.

A package as claimed in any of the preceding
claims, characterised in that said food product (2)
includes oils or fats.

A package as claimed in any of the preceding
claims, characterised in that said food product (2)
is a sauce.

A package as claimed in any of claims from 1 to 6,
characterised in that said food product (2) is a
soup.

A package as claimed in any of claims from 1 to 6,
characterised in that said food product (2) is a
drink.

A package as claimed in any of claims from 1 to 6,
characterised in that said food product (2) is a
pediatric nutritional product.

A method of heating a package (1) as claimed in
any of the preceding claims, characterised by in-
cluding the step of exposing said package (1) to a
microwave radiation until said transversal top seal
(7) opens.
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12. The use of a package as claimed in any of claims 1

to 10 for packaging a microwave-heatable food
product (2) to be consumed hot.
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