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(54)  Multilayer tray with draining effect and related manufacturing method

(67)  The present invention refers to a multilayer tray
with draining effect having a base (2), lateral walls (3)
and an upper rim (4), in which that said tray is formed of
a multilayer material comprising, in succession from the
outside inwards: one outermost layer of extruded ex-
panded closed-cell polystyrene (XPS), one layer ofa mul-
tilayer plastic barrier film with barrier-forming properties
against the passage of gases, and one irinerrnost layer
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of expanded polyethylene (PE) having a plurality of per-
forations to be able to accommodate in its interior the
fluids released by a food product placed in the tray, in
which the thickness (d) of the layer of expanded PE ex-
clusively along the upper rim (4) of the tray does not ex-
ceed half of the value of the thickness (D) of the layer of
expanded PE of the base (2) and/or of the lateral walls

(3) of the tray.
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Description

Field of application

[0001] The present invention refers in general to the
field of food packaging.

[0002] More particularly, the invention is concerned
with a multilayer tray with draining effect and related pro-
duction method of the same, as well as making packaging
with a draining effect and gas barrier intended for the
packaging of food products such as meat or fish that are
prone to release fluids, and the packaging itself.

[0003] In the present description and the following
claims the term "fluid" or "fluids" is intended to refer to
any (exuded) fluid or liquid released by a foodstuff also
during their preservation, for example humidity, fat, blood
or similar.

Prior art

[0004] It is well known that certain food products, for
example meat and fish, are prone to release fluids during
their preservation, even over brief periods.

[0005] Packagingis known from the state ofthe art that
is able to drain away and/or absorb the fluid released by
the foodstuffs contained therein.

[0006] The prior art document WO 93/06026, for ex-
ample, describes a recyclable tray that is able to drain
fluids and contain them independently from the orienta-
tion of the tray.

[0007] Inthistrayaconcave uppersupport surface pro-
vided with a conduit for fluids and a lower planar surface
together define a cavity in which the fluid released by the
foodstuff is contained.

[0008] The documentUS 5,705,213 describes a pack-
aging comprising a tray and a plastic closing film.
[0009] The tray includes a first portion impermeable to
liquid which has a set of corrugations forming a network
of approximately parallel ribs, and a second portion com-
prising apertures that fits in the first portion and on which
the food product rests.

[0010] The ribs and the second portion define a set
number of closed chambers in which the fluid released
by the foodstuff is collected.

[0011] Although advantageous the above inventions
are not without drawbacks, among which the high pro-
duction costs as a result of the structural complexity of
the tray, which requires complex moulding for its produc-
tion, with the resultant cost increase of the food product
that is to be packaged.

[0012] Other packaging able to absorb fluids released
by a food product are described in documents EP 1 285
861, EP 1707 499 and EP 1 445 211.

[0013] These last documents describe packaging in
which an absorbing pad is used in combination with a
tray and a plastic closing film.

[0014] The absorbing pads described in these docu-
ments consist of several layers, usually of different ma-
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terials, laminated together or joined by means of adhe-
sives.

[0015] Although also advantageous these packages
are not without drawbacks, among which, again, the el-
evated production costs due to the manufacturing of the
multilayered pad, in addition to the costs of the separate
manufacturing of the tray and the assembly steps needed
to combine pad and tray, with the resultant increase of
final production costs.

Summary of the invention

[0016] A first aim of the present invention is to provide
a multilayer tray with draining effect that is easy to man-
ufacture using traditional moulds for thermoforming and
that at the same time allows traditional machinery to be
used for the application of the standard closing film.
[0017] A second aim of the present invention is to pro-
vide a method for manufacturing packaging for food prod-
ucts that has good structural rigidity, such that it can with-
stand the packaging steps and adequately deal with
transport and handling.

[0018] A third aim of the present invention is to provide
packaging that at the same time ensures the correct
draining of exuded fluids and provides good gas barrier
capacity, reducing to a minimum the modifications of ex-
isting packaging plants, with resultant low manufacturing
costs.

[0019] A further aim of the present invention is to pro-
vide packaging thatis structurally simple and thatis there-
fore an advantageous alternative to known packaging for
food products that are prone to release fluids and that
require conservation in a modified atmosphere, in par-
ticular a package that can be manufactured in a reduced
time interval through the use of known machinery of the
field.

[0020] These aims are obtained by a multilayer tray
with draining effect in accordance with claim 1 of the
present invention.

[0021] Furthermore these aims are obtained by a
method for obtaining this tray, from packaging obtained
on the basis of this tray and the related manufacturing
method.

[0022] Further characteristics and advantages will be-
come clear from the following detailed description of a
preferred but non-exclusive embodiment of the present
invention, with reference to the enclosed figures, given
by way of non-limiting example.

Brief description of the figures

[0023]

- Figure 1 shows a schematic cross-section view
along a vertical plane of a portion of the multilayer
tray with draining effect according to the present in-
vention;

- Figure 2 shows a schematic view of a multilayer
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sheet used for the manufacturing of the tray of figure
1;

- Figure 3 schematically shows the tray of figure 1 after
the closing film has been applied on top.

Detailed description

[0024] Figure 1 shows a multilayer tray, generally in-
dicated by reference number 1, having a base 2, lateral
walls 3 and an upper rim 4.

[0025] In accordance with the present invention the
tray 1 is made with a multilayer material respectively con-
sisting of, in succession from the outside inwards: one
outermost layer of extruded expanded closed-cell poly-
styrene (XPS), one layer of a multilayer plastic barrier
film with barrier-forming properties against the passage
of gases, and one layer of expanded polyethylene (PE)
that will be placed in contact with a food product placed
in the tray. The layer of expanded PE is perforated in
order toretain the fluid released by the food product. Only
along the rim 4 of the tray 1, the thickness of the layer of
expanded PE, indicated with d in figure 1, is less than at
least half of the layer of expanded PE indicated with D
in figure 1, measured at the base 2 and/or at the lateral
walls 3 of the tray 1.

[0026] Basically, for the tray in accordance with the
present invention, d < 1/2 D.

[0027] Itis preferable, but not strictly necessary, to also
have a layer of high-impact polystyrene (HIPS) placed
between the outermost layer of XPS and the single layer
of barrier film.

[0028] This layer of HIPS considerably improves ad-
hesion between the barrier film and the layer of XPS.
[0029] In the following description reference will be
made to this HIPS layer, even though this layer is not
strictly necessary for the implementation of the present
invention.

[0030] Thetray 1is made by means of thermoforming
on the basis of a multilayer sheet, shown in figure 2.
[0031] This multilayer sheet is made by means of cal-
endering to join the various layers that form tray 1, as will
be better described in the following.

[0032] In the illustrated example, the thicknesses of
the various layers used for the multilayer sheet with which
tray 1 is made, are the following:

Layer Thickness
Closed-cell XPS 2-6mm
HIPS 20 - 120 micron
Barrier film 20 - 60 micron
Expanded PE 2 -6 mm

[0033] Thelayer of extruded expanded closed-cell pol-
ystyrene (XPS) has a density comprised between 40 and
220 g/L. Itis obtained by means of extrusion with direct
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injection of expansive gases of the known kind, such as
aliphatic hydrocarbons and atmospheric gases, through
an annular die.

[0034] The layer of HIPS is obtained by extrusion
through a flat-headed die at a temperature between
180°C and 220°C.

[0035] In accordance with the present invention the
layer of barrier film has a sealing layer of PE on the side
that comes in contact with the layer of expanded PE, to
allow for the adhesion between these two layers.
[0036] Moreover the layer of expanded PE includes an
antistatic additive to facilitate the absorption of liquids.
This antistatic additive is added already at the extrusion
step of the sheet of expanded PE.

[0037] The barrier film is of the kind known in the field.
As an example itis possible to consider a multilayer plas-
tic film in which at least one of the layers is composed of
EVOH (ethylene vinyl alcohol) or PVDC (polyvinylidene
chloride) or a polyamide or another type of polymer or
polymer mix with low gas- and vapour-permeability,
where the barrier layer has a thickness that is comprised
between 2 and 12 micron for a multilayer film of an overall
thickness comprised between 20 and 60 micron. The lay-
er of expanded PE has a density comprised between 15
and 50 g/L.

[0038] This layer of expanded PE, preferably of the
LDPE kind, is obtained by means of extrusion with direct
injection of expansive gases of the known kind, such as
aliphatic hydrocarbons and atmospheric gases, through
an annular die. Moreover, during the extrusion of the ex-
panded PE an antistatic additive of the known kind is
added.

[0039] The layer of expanded PE can be either closed-
cell or open-cell, but will prevalently be closed-cell.
[0040] The perforation of the PE is made by holes that
can either be through holes or blind holes - blind holes
are preferred - whose diameter is preferably comprised
between 0.3 and 1 mm.

[0041] The multilayer sheet is obtained by passing the
various layers between the two heated rollers of a cal-
ender, kept at a set distance so that each layer will have
the same base thickness.

[0042] Basically the overall thickness of the multilayer
sheet is equal to the sum of thicknesses of the various
base layers that constitute the sheet.

[0043] The calenderroller that comes into contact with
the layer of expanded PE is kept at a temperature com-
prised between 80°C and 150°C, whereas the roller that
comes into contact with the layer of XPS is kept at a
temperature comprised between 60°C and 100°C. The
HIPS is added to the calender immediately after having
been extruded by means of the method known as extru-
sion coating.

[0044] The barrier film is fed to the rollers between the
layer of expanded PE and the layer of HIPS.

[0045] Alternatively, the barrier film may also be cou-
pled with the layer of expanded PE before being fed to
the rollers.
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[0046] The multilayer sheetthus obtained is rolled onto
a spool for storage and subsequently thermoformed at
the moment of manufacturing of the trays.

[0047] The thermoforming step is of the kind known in
the field, wherein the sheet is preheated in an oven at a
temperature that is above the glass transition tempera-
ture TG of the polymers of which itis made. Subsequently
it passes through the mould where the trays are made.
[0048] The mouldis made in such a mannerthatduring
the thermoforming of the tray an upper rim (4) is created
that is subjected to such pressure that the thickness of
the layer of expanded PE is reduced to at least a quarter
of the thickness of the layer of PE of the sheet. By way
of example, starting from a multilayer sheet wherein the
thickness of the expanded PE is equal to approximately
4 mm, the thickness of the layer of PE along the perimeter
edge of the tray will be equal to approximately 1 mm, i.e.
a reduction of 3 mm.

[0049] In practice, during the thermoforming of the tray
the mould exerts pressure onto the rim of the tray being
moulded so that layer of expanded PE of the multilayer
sheet is flattened along the rim itself.

[0050] Ifdesired,itis also possible toincrease the pres-
sure for the flattening of the rim of the tray during the
thermoforming of the latter, to reduce the thickness of
the expanded PE to 1/10t of the thickness of the PE of
the initial sheet.

[0051] Itis preferable that the thickness of the expand-
ed PE along the rim is not greater than 3 mm, and pref-
erably not greater than 1.5 mm, after the thermoforming
of the tray has ended.

[0052] Itis preferable that the thickness of the expand-
ed PE at the base 2 and at the lateral walls 3 is equal to
at least 2 mm.

[0053] Inaccordance with the presentinvention, during
the thermoforming of the tray the thickness of the layer
of expanded PE in the areas other than the upper rim is
kept at a thickness that is adequate to ensure the ab-
sorption of fluids, in order to obtain the draining effect.
[0054] This is because the mould is made in such a
manner that it leaves a calibrated cavity during the ther-
moforming of the tray.

[0055] Usually during the thermoforming process of
the trays the layer of PE at the base and the lateral walls
of the tray undergoes a reduction of its thickness with
respect to the thickness of that same layer in the initial
sheet, but this reduction in thickness is never greater
than 50%.

[0056] Overall the final thermoformed tray has a thick-
ness along the rim that is half of the thickness of the layer
of PE at the base and walls.

[0057] Naturally it is possible to employ methods that
do not modify the thickness of the layer of expanded PE
at the walls and base.

[0058] Inthe presentinvention the upper rim of the tray
is intended to mean that perimeter portion that will be
covered by a plastic closing film.

[0059] In practice the multilayer tray has a reduced
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thickness along the rim of the layer of expanded PE, the
topmost one, that is not greater than half of the thickness
of the layer of expanded PE in the other areas of the tray.
[0060] Once the tray has been obtained by means of
thermoforming in accordance with the present invention,
it is ready to contain a food product that releases fluids,
such as meat. The food product will be in direct contact
with the layer of perforated expanded PE, which will col-
lect the fluid exuded during the preservation period.
[0061] Inordertoensurethefood productis preserved,
the tray containing the product is sealed with a plastic
closing film 5 to form a closed package, generally indi-
cated by 10 in figure 3.

[0062] The plastic closing film is applied to the tray
along the upper rim through heat-sealing, by known tech-
nical methods of the field, with a heat-sealer.

[0063] The plastic closing film 5 consists of polyethyl-
ene PE or of multilayer barrier films of the kind usually
employed in packaging in modified atmosphere (MAP)
and with a sealing layer in PE.

[0064] The plastic closing film 5 preferably has a thick-
ness comprised between 8 and 150 micron.

[0065] More particularly, during the steps of sealing
the plastic sealing film 5 onto the rim 4 of the tray, the
layer of expanded PE along the rim, already flattened
following the step of thermoforming the tray, is com-
pressed even more and heated up to the point where the
expanded structure of the layer of expanded PE collaps-
es and it fuses with the plastic closing film, thus creating
a continuity of material between the layer of plastic clos-
ing film and the barrier film.

[0066] Basically only the layer of expanded PE along
the rim of the tray is compressed in such a way that the
plastic closing film and the barrier film of the tray are
joined together with the layer of compressed and col-
lapsed expanded PE placed in-between.

[0067] In this manner continuity is obtained between
the barrier film and the plastic closing film that forms a
kind of closed bag with the food product placed on the
expanded PE inside it.

[0068] In effect the layer of expanded PE outside of
the upper rim of the tray is not modified in any way during
the sealing of the plastic closing film.

[0069] The layers underneath the barrier film - HIPS
and XPS - in fact form a rigid external support to this
closed bag.

[0070] With this configuration there is an ensured bar-
rier against the passage of gas comprised between 0.02
and 1 cc/pack*day*bar OTR (oxygen transmission rate).
[0071] The liquid retention capacity of the layer of per-
forated PE is equal to approximately 200-3000 g/m2 of
water.

[0072] As will be appreciated from the above, the mul-
tilayer tray according to the present invention with drain-
ing effect for food products that exude liquids makes it
possible to meet the requirements and overcome the
drawbacks described in the introduction of this descrip-
tion with reference to the prior art.
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[0073] In effect the tray according to the presentinven-
tion makes it possible to retain fluids exuded by food prod-
ucts without the need to employ a pad inside the tray and
makes it possible to perform the function of barrier
through the application of a closing layer made of PE of
the known kind, with a resultant cost reduction in com-
parison with prior methods.

[0074] Obviously, in order to meet specific and contin-
gent needs it is possible for a person skilled in the art to
apply to the findings described above numerous modifi-
cations and variations, which, however, all fall within the
scope of protection of the invention as defined by the
following claims.

Claims

1. Multilayer tray with draining effect having a base (2),
lateral walls (3) and an upper rim (4), characterized
in that said tray is formed of a multilayer material
comprising, in succession from the outside inwards:
one outermost layer of extruded expanded closed-
cell polystyrene (XPS), one layer of a multilayer plas-
tic barrier film with barrier-forming properties against
the passage of gases, and one innermost layer of
expanded polyethylene (PE) having a plurality of per-
forations to be able to accommodate in its interior
the fluids released by a food product placed in the
tray, in which the thickness (d) of the layer of ex-
panded PE exclusively along the upper rim (4) of the
tray does not exceed half of the value of the thickness
(D) of the layer of expanded PE of the base (2) and/or
of the lateral walls (3) of the tray.

2. Tray according to claim 1, wherein a layer of high-
impact polystyrene (HIPS) is placed between the lay-
er of expanded extruded polystyrene (XPS) and the
layer of plastic barrier film.

3. Tray according to claim 1 or 2, wherein the layer of
barrier film has a sealing layer of PE on the side that
is placed in contact with the layer of expanded PE.

4. Trayaccordingto any of the previous claims, wherein
the thickness of the layer of expanded PE along the
rim is less than 3 mm.

5. Trayaccordingto any of the previous claims, wherein
the thickness of the expanded PE at the base and
walls is at least 2 mm.

6. Packaging with draining/blocking effect for a food
product that is prone to release fluids, consisting of
a tray in accordance with any of the previous claims
and comprising a multilayer plastic closing film (5)
with a sealing layer of polyethylene (PE) adhering to
the entire upper rim of the tray, wherein exclusively
along the rim of the tray to which the plastic closing
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10.

film (5) adheres, the layer of expanded polyethylene
(PE) is compressed to such an extent that the layers
of the closing film and of the barrier film, with the
layer of compressed and collapsed expanded PE
placed in-between, are joined together.

Method for the realization of a multilayer tray with
draining effect comprising the steps of:

forming a multilayer sheet by feeding a calender,
consisting of a pair of heated rollers, with the
following layers placed face to face in the follow-
ing order:

- expanded polyethylene (PE) having a plu-
rality of holes;

- plastic barrier film having barrier-forming
properties against the passage of gases,
with a sealing layer of PE on the side placed
in contact with the layer of expanded PE;

- extruded expanded closed-cell polysty-
rene (XPS);

once the multilayer sheet has been obtained,
the next step is the thermoforming of the tray,
wherein the multilayer sheet is fed into a mould
where it is formed into a tray with a base, lateral
walls and an upper rim, the mould exerting such
pressure on the sheet during the forming of the
tray that the thickness of the layer of expanded
polyethylene (PE) exclusively along the upper
rim of the tray, does not exceed half of the value
of the thickness of expanded PE at the base
and/or the lateral walls of the thermoformed tray.

Method according to claim 7, wherein the pressure
exerted by the mould determines a thickness of the
layer of expanded PE along the rim of the tray of less
than 3 mm, and a thickness of the expanded PE at
the base and/or lateral walls equal to at least 2 mm.

Method according to claim 7 or 8, wherein the roller
of the calender that comes into contact with the layer
of expanded PE is kept at a temperature comprised
between 80°C and 150°C, whereas the roller that
comes into contact with the layer of XPS is kept at
a temperature comprised between 60°C and 100°C.

Method for the realization of multilayer packaging
with draining/blocking effect comprising the realiza-
tion of a tray according to the method of any of the
previous claims 7-9, wherein to said thermoformed
tray a plastic multilayer closing film (5) with a sealing
layer of polyethylene (PE) is heat-sealed along the
upper rim of the tray by means of a heat-sealing ma-
chine, during the heat-sealing step the layer of ex-
panded polyethylene (PE) of the tray is compressed
and heated so that the cellular structure of the ex-
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panded PE is made to collapse and a continuity of
material is created between the plastic closing film
(5) and the barrier film, with the layer of compressed
and collapsed expanded PE in-between.
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