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Description

Field of application

[0001] In its broader aspect, the present invention re-
lates to the field of modified atmosphere packaging or
vacuum packaging of food products by means of pack-
ages made of plastic material.
[0002] In particular, the invention relates to a package
for food products comprising a tray made of thermoplas-
tic material, having barrier properties with respect to
gases and having absorbing power with respect to any
liquid released by the food products, and a hermetically
sealed cover for said tray.
[0003] Moreover, the present invention relates to a
tray to be used in the aforesaid package and a process
for the preparation of such tray.

Prior Art.

[0004] The use of containers made of plastic material
for packaging food products is quite widespread, above
all for the retail sale in supermarkets. In case of easily
perishable food products, such as meat and fish, the
problem arises of extending as much as possible the
period for which the food products maintains substan-
tially unaltered its organoleptic, nutritional and hygienic
characteristics and maintains an aspect as identical as
possible to that of the fresh product.
[0005] In order to solve such problem, various solu-
tions have been proposed, among which those of vac-
uum packaging and modified atmosphere packaging
are the most used.
[0006] Examples of application of such techniques of
vacuum packaging or modified atmosphere packaging
shall be found, for example, in the patents US 3 574 642,
US 5 115 624 and in the international application WO
97/36504.
[0007] There essentially exist three packaging tech-
niques, of which the first foresees the use of a tray of
expanded plastic material on the bottom of which the
food product is laid, whereby afterwards the tray is
closed with a gas-permeable film and inserted inside a
bag which is impermeable to gases. The air contained
inside the bag is then replaced either by washing with a
mixture of inert gases (generally nitrogen and carbon
dioxide) or by applying vacuum and then introducing the
aforesaid mixture of inert gases.
[0008] The second technique foresees instead the
use of a tray of expanded plastic material wrapped ex-
ternally by a gas-impermeable film. The food product is
placed onto the bottom of the tray and this is closed by
means of a plastic material film which is impermeable
to gases. In this case as well, before achieving a com-
plete sealing of the tray, a modified atmosphere is set
inside it in the above mentioned way. In this respect, ref-
erence shall be made to US Patent 5 744 181.
[0009] The third technique foresees the use of a tray

made of expanded plastic material which is rendered
gas-impermeable through the coupling of a film provid-
ed with gas-barrier properties onto the inner face of the
tray. Before sealing it with a cover of gas-barrier film, the
replacement of the air of the package with a suitable gas
mixture is carried out.
[0010] A drawback of the tray obtained by means of
the aforesaid third technique is the impossibility of ab-
sorbing the liquids released by the food products, apart
from using an absorbing pad between the food product
and the bottom of the tray, which, however negatively
influences the production costs and complicates the op-
erations of disposal and recycle of the packages after
use.
[0011] A problem which has been encountered with
the first two above mentioned techniques is the impos-
sibility of removing completely the oxygen from the inner
atmosphere of the tray, as the closed-cell structure of
the trays in expanded plastic material holds air, notwith-
standing the application of vacuum, in order to release
it gradually in the space above the food product.
[0012] For this reason, it has been proposed to add
into the packages provided with an outer bag, chemical
substances adapted to neutralise the residual oxygen
("oxygen scavengers"), such as iron and its derivatives
in presence of acids (US 5 698 250).
[0013] It is clear, however, that such a solution implies
relevant additional costs and eventual risk of contami-
nation of the food products.
[0014] An improved technical solution with respect to
US 5 698 250, recently proposed in the Patent Applica-
tion WO 00/26113 foresees the use of a tray in open-
cell plastic material, instead of the conventional trays in
closed-cell plastic material, inside the packaging system
with the above described outer bag. In this way, the need
of adding the "oxygen scavengers" inside the packages
is eliminated.
[0015] Again, in the aforesaid patent application, ref-
erence is made to the possibility of absorbing any liquid
released by the food product by means of an absorbing
pad arranged between the food product and the bottom
of the tub.
[0016] Patent Application WO 00/46125 describes a
tray having absorbing properties which is suitable for
vacuum packaging or modified atmosphere packaging
of food products which may release liquids. Such a tray
consists of a structure made of open cell plastic material
enclosed between two films of which at least one is im-
permeable to the gases respectively applied onto its in-
ner and outer surface. The film applied onto the inner
surface is interrupted by perforations in order to allow
the liquid to penetrate into a predetermined portion of
the underlying open-cell structure. According to an em-
bodiment of the above mentioned tray, said portion is
sealed by welding the two films in predetermined points
in order to prevent the liquid provided inside it from mi-
grating into the remaining open-cell structure of the tray.
[0017] As an alternative, the films may be welded or
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glued in correspondence of the cutting surfaces provid-
ed at the ends of the edge in order to prevent the liquid
from migrating outside of the tray.
[0018] However in the above indicated solutions, a
gas migration occurs along the open-cell plastic material
thus reaching an equilibrium with the atmosphere out-
side of the tray in correspondence of the cutting surfac-
es. This phenomenon achieves the undesired effect of
altering the modified atmosphere originally set inside
the tray.
[0019] Further on, the realisation of an open-cell plas-
tic material structure with two barrier films implies not
negligible additional costs.
[0020] The technical problem at the basis of the
present invention is that of providing a package for mod-
ified atmosphere packaging or vacuum packaging of
food products susceptible of releasing liquids which
would be of easier and more economical manufacture
and which would allow to maintain substantially unal-
tered the gas atmosphere set inside it or the vacuum
before use.

Summary of the invention

[0021] Such a problem has been solved, according to
the present invention, by a vacuum or modified atmos-
phere package for food products which are susceptible
of releasing liquids, comprising:

- a tray made of plastic material having a bottom and
side walls ending in an edge and comprising at least
two layers, of which a upper layer consists of a foil
of expanded thermoplastic material having sub-
stantially open cells, having holes or slots on at least
part of its upper surface and incorporating at least
one surfactant, and a lower layer consists of a gas-
barrier composite film made of plastic material, and
in which the portion of said layers which is situated
in correspondence of said edge, is folded up so that
said upper layer is arranged below said lower gas-
barrier layer,

- a food product susceptible of releasing liquids lay-
ing down onto the bottom of said tray, and

- a cover for said tray consisting of a gas-barrier com-
posite film made of plastic material which adheres
onto said lower layer in correspondence of said
edge, in such a way to allow the vacuum or a mod-
ified atmosphere to be maintained inside the pack-
age.

[0022] Preferably said tray consists of the aforesaid
upper and lower layers and of a further layer arranged,
at least in correspondence of the bottom, above the
aforesaid upper layer and consisting of a non-expanded
film or foil of plastic material, provided with through holes
or slots on at least part of its upper surface.

[0023] Advantageously, such film or foil is rendered
opaque, to allow the concealment of the absorbed liquid.
For example, the opacification may be realised through
incorporation of titanium dioxide into the plastic material.
[0024] The gas-barrier composite film defining the
cover is preferably adhered to the folded-up edge of the
tray by means of heat sealing.
[0025] Such film may be identical to the gas-barrier
composite film which defines the lower layer of the tray
and which is arranged above the upper layer of the tray
in correspondence of the edge as a consequence of the
folding.
[0026] Preferably, the gas-barrier composite film de-
fining the lower layer and the cover of the tray is a mul-
tilayered film comprising at least one gas-barrier layer
in plastic material and at least one layer made of a ther-
moplastic material. Obviously, further layers may be
foreseen in order to provide the structure of the afore-
said film with the desired mechanical and thickness
characteristics.
[0027] The material forming the gas-barrier layer may
be chosen from the group comprising polymers and co-
polymers of ethylene vinyl alcohol (EVAL, EVOH), ny-
lon, polyvinylidene chloride (PVDC), poly- or copolya-
mides and combination thereof. Preferably, the afore-
said material is a polymer or copolymer of ethylene vinyl
alcohol or nylon.
[0028] Examples of multilayered barrier film of the
above indicated type, suitable to the purposes of the
present invention are those described in the US Patent
4,735,855.
[0029] Examples of particularly preferred multilay-
ered gas-barrier films are the multilayered films pro-
duced and sold by the Firm B-PACK having a thickness
of 50-60 micron and comprising a gas-barrier layer con-
sisting of EVOH and two layers consisting of polyethyl-
ene (PE) and polystyrene (PS), respectively.
[0030] The plastic material which forms the expanded
foil having substantially open cells and the non-expand-
ed film or foil of the tray is preferably chosen from the
group comprising polystyrene, polypropylene, polyeth-
ylene, polyethylene terephtalate, polyvinyl chloride and
their copolymers. Polystyrene is particularly preferred.
[0031] The grams per square meter of the foil of open-
cell thermoplastic material are preferably comprised in
the range from 150 to 350 g/m2.
[0032] The surfactant provides the capacity of ab-
sorbing aqueous liquids by the foil of open-cells thermo-
plastic material.
[0033] It can be chosen among the conventional ani-
onic, cationic and nonionic surfactants and is preferably
a salt of a sulphonic acid having the formula R-SO3H or
of a sulphonic ester having the formula R-OSO3H,
wherein R is chosen from the group comprising alkyl and
alkylaryl, with an alkaline metal or an alkaline-earth met-
al.
[0034] A surfactant which is particularly useful for the
purposes of the present invention is the aliphatic sulpho-
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nate sold by the firm NOVACROME with the name HOS-
TASTAT SYSTEM E 3904®.
[0035] In case the food product to be packed should
be susceptible of releasing even smelly volatile sub-
stances (for example fish, food products containing
eggs, etc..) the layer of expanded open-cells plastic ma-
terial advantageously contains a finely-divided solid ma-
terial able to absorb the aforesaid smelly substances.
[0036] A material like this is preferably chosen from
the group comprising aluminium oxide, bentonite, kao-
lin, activated carbon, zeolites, synthetic polymers hav-
ing a high melting point such as polyphenyloxide and
polyimmides, graphite, mica, diatomaceous earth, pum-
ice and clay.
[0037] The packaging according to the present inven-
tion allows preserving perishable food products, such
as meat and fish, for several days without any remark-
able deterioration in their organoleptic and microbiologi-
cal properties, concealing the exudate and absorbing
possible smelly volatile substances into the layer of
open-cells expanded plastic material.
[0038] Further on, the packaging according to the
present invention has the advantage of maintaining con-
stant the atmosphere originally set inside it without any
gas transportation taking place towards the outside or
the inside of the package through the upper layer of
open-cells thermoplastic material and the cutting surfac-
es of the tray provided in correspondence of the ends
of the edge.
[0039] In fact, it shall be noted that in the package ac-
cording to the invention, the aforesaid cutting surfaces
are turned towards the inside of the tray through the
edge folding and are arranged below the gas-barrier
composite film which forms the cover, preventing in such
a way any exchange of gas with the outside.
[0040] Further on, in the package according to the in-
vention, the air inside the tray may be completely re-
moved by virtue of the open-cells structure of the layer
of expanded plastic material and eventually replaced
with the gaseous atmosphere of desired composition
chosen as a function of the food product to be packaged.
[0041] All that is obtained at remarkably lower mate-
rial and equipment cost than those implied by the use
of the technology which employs the external gas-im-
permeable bag (WO 00/26113).
[0042] Further on, the absorption of the liquids re-
leased by the food products is not provided by the inter-
position of an absorbing pad between the food product
and the bottom of the tray, but rather by exploiting the
absorbing properties of the layer of expanded open-
cells plastic material containing a surfactant.
[0043] The use of a material different from the plastic
material of which the tray consists is thus avoided, i.e.
a cellulosic material such as paper or paperboard, thus
facilitating the disposal or recycle operations of the
packages after their use.
[0044] Further on, an effective absorption of the liq-
uids is achieved, even in conditions of inclined position

of the tray, by perforating the entire upper surface of the
foil of open-cells expanded thermoplastic material.
[0045] According to an embodiment of the present in-
vention, the tray of the aforesaid package comprises two
layers and is obtained through a process according to
any one of the claims 15 to 18.
[0046] According to a preferred embodiment of the
present invention, the tray of the aforesaid package
comprises three layers and is obtained through a proc-
ess according to any one of the claims 19 to 24.
[0047] The way of obtaining the foils or leaves of
open-cell expanded thermoplastic material is well
known in technical literature; see for example Klempner
and Frisch "Handbook of Polymeric Foams and Foam
Technology", Carl Hanser Verlag, 1991. Specific proc-
esses are for example described in EP-A-0 090 507,
US-A-3 610 509, EP-A-0 642 907 and EP 0 849 309.
[0048] The coupling of the foil of open-cells thermo-
plastic material with the gas-barrier composite film and
with the non-expanded foil may be realised by means
of hot rolling, use of adhesives or any other method con-
ventionally used for this purpose.
[0049] The coupling by means of hot rolling is partic-
ularly preferred. For instance, the foil of open-cells ther-
moplastic material, obtained through the conventional
techniques of annular or flat-head extrusion with injec-
tion of expanding gases, may be initially hot-rolled with
a non-expanded film or foil obtained through coextru-
sion or subsequently extruded through the techniques
known as "extrusion coating", obtaining a first compos-
ite leaf.
[0050] Such first composite leaf is perforated and
rolled, in-line or out-of-line, with a gas-barrier composite
film. This latter rolling operation is preferably carried out
at a temperature comprised in the range 185-210 °C
whereas the rolling of the foil of open-cells thermoplastic
material with a non-expanded film or foil is preferably
carried out at a temperature of 160-180°C.
[0051] The holes or slots in the non-expanded film
and in the foil of open-cells thermoplastic material may
be made in a conventional way, for example by means
of punching machines. Such perforations allow the pas-
sage of the liquid released by the food product contained
in the tray into the foil of open-cells thermoplastic mate-
rial.
[0052] The forming of the semifinished tray and the
folding of the respective edge are carried out in a con-
ventional way, preferably by thermoforming in a dedicat-
ed mould at a temperature comprised in the range
160-220°C. In particular, said thermoforming operations
may be carried out in sequence in a single mould or in
different moulds using suitable conventional methods,
such as vacuum suction, compressed air injection, me-
chanical methods, etc.
[0053] The package according to the present inven-
tion is obtained by means of procedures already known
in the art, for example from the US Patent 5,744,181.
[0054] According to such procedures, the food prod-
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uct to be packed is placed onto the bottom of the above
described tray and the tray is sealed under vacuum or
under modified atmosphere by adhering a gas-barrier
composite film onto the lower layer of the tray in corre-
spondence of the folded edge.
[0055] Preferably, the aforesaid gas-barrier film is ad-
hered onto the lower layer of the tray in correspondence
of the folded edge through thermoforming.
[0056] The package according to the invention may
be under vacuum or under modified atmosphere. In the
latter case, the modified atmosphere is obtained
through application of vacuum and subsequent injection
of inert gases, such as nitrogen and carbon dioxide, or
of mixture containing oxygen according to the kind of
food product to be packed and preserved.
[0057] The features and advantages of the present in-
vention will be more evident from the description here-
inbelow of a preferred embodiment of the package for
food products and of an example of packaging of food
products which are susceptible of releasing liquids, said
description being given as a non-limiting indication with
reference to the attached drawings.

Brief description of the drawings.

[0058] In the drawings:

- figure 1 shows a perspective view of a package ac-
cording to the invention,

- figure 2 shows a sectioned view of the package of
figure 1.

Detailed description

[0059] With reference to the figures, a package ac-
cording to the invention comprises a tray 1 and a cover
2.
[0060] The tray 1 has a bottom 3 onto which a food
product 4 is placed before its packaging and side walls
5 which end up in a folded edge 6.
[0061] The structure of the tray 1 consists of a foil 7
made of expanded polystyrene having substantially
open cells, whose upper surface is coated by a non-ex-
panded polystyrene film 8 and whose lower surface is
coated by a multilayered film 9 comprising a gas-barrier
layer made of EVOH or nylon.
[0062] The film 8 has a plurality of holes 10 of prede-
termined diameter that extend into the thickness of the
underlying expanded polystyrene foil 7 by a predeter-
mined amount so as to allow the liquid released by the
food product 4, in this specific instance meat, to pene-
trate into the substantially open cells of the foil 7 passing
through such holes 10.
[0063] In particular, the open cell structure of the foil
7 has a close network of capillary void channels which
put the single cells in communication and allow them to
receive and keep the liquid penetrated through the

aforesaid holes 10.
[0064] In this way, the liquid is kept like by a sponge,
and, because of the strong capillary interactions be-
tween the void channels and the liquid, it cannot return
onto the upper surface of the bottom 3 of the tray 1 by
passing through the holes 10, even if this is inclined or
even turned upside down.
[0065] The penetration of the liquid is also enhanced
by the presence of a surfactant in the foil 7; the sur-
factant, in fact, remarkably reduces the natural water re-
pellency of the plastic material, increasing the adhesion
forces between the solid (plastic material) and the liquid
until these overcome the cohesion forces between the
molecules of the liquid, thus allowing the liquid to pen-
etrate into the structure provided with substantially open
cells of the foil 7 through the holes 10.
[0066] The folded edge 6 has a substantially U-
shaped cross-section and comprises a first portion 11
protruding from the side walls 5 linked to a second folded
portion 12.
[0067] As a result of the folding, in correspondence of
the second folded portion 12, the multilayered barrier
film 9 is arranged above the corresponding portion of
the foil of expanded polystyrene 7.
[0068] The cover 2 consists of a multilayered barrier
film and is applied onto the tray 1 through heat welding
in correspondence of the second portion 12 of the folded
edge 6. Such a cover 2 is applied at the end of the pack-
aging procedure, after having created the vacuum or
modified the atmosphere inside the tray 1 in which the
food product 4 has been placed.
[0069] Beside the advantages mentioned above, the
package according to the invention has the advantage
that the liquid released by the food products may be ab-
sorbed onto the entire inner surface of the tray because
of its structural features which foresee an intermediate
absorbing layer consisting of a foil of thermoplastic ma-
terial with substantially open cells. Further on, any
smelly volatile substances released by the food product
(for example fish) may be absorbed by the active sub-
stances included into the porous open-cells foil.
[0070] A further advantage of the package according
to the present invention is the high effectiveness of the
heat welding of the cover with the folded edge of the tray
because, as a result of such folding, the materials which
are welded together may be identical to each other or
extremely compatible.

Example

[0071] With a procedure analogous to that described
in the Patent Application EP 0 849 309, a foil made of
expanded polystyrene with substantially open cells (a
percentage higher than 80 %), having a weight (grams
per square meter) of 300 g/m2, a thickness of 4,5 mm
and a density of 60 g/l, was prepared by extrusion of a
suitable mixture.
[0072] The foil so produced was immediately sent to
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a hot rolling station in which a OPS-type opacified non-
expanded polystyrene film, having a thickness of 25 mi-
cron, was applied in correspondence of a surface of
such foil by rolling at a temperature of 160°C. The com-
posite leaf thus obtained was perforated in correspond-
ence of the free surface of the non-expanded polysty-
rene film by means of a plurality of metal nails.
[0073] Thereafter, a multilayered barrier film of the
PE//EVOH//PS type, produced by B-pack and having a
thickness of 60 micron was applied in correspondence
of the free surface of the aforesaid foil, thus obtaining a
perforated composite leaf. This last rolling was carried
out at a temperature of 170°C and a conveying speed
of 15 m/min.
[0074] Finally, the perforated composite leaf was sent
into a thermoforming machine wherein it was taken to
an average temperature of 200 °C and then thermofor-
med in a suitable mould obtaining a tray according to
the present invention.
[0075] Thereafter, the tray was sent to a packaging
machine comprising a chamber equipped with a suitable
mould and with apertures for the air intake and/or the
inlet of a gaseous mixture.
[0076] After having put the food product to be packed
into the aforesaid tray, the tray placed inside the afore-
said chamber together with a cover hold above it. The
cover consisted of a multilayered barrier film of the PE/
EVOH/PE type and had a thickness of 50 micron.
[0077] The chamber was then closed, the air con-
tained therein was evacuated by applying a reduced
pressure of 1-4 millibar and afterwards a gaseous mix-
ture consisting of 70 % oxygen and 30 % carbon dioxide
was introduced into the chamber.
[0078] As soon as the introduction of the aforesaid
gas into the chamber had been completed, the aforesaid
cover was heat welded onto the folded edge of the tray
obtaining a package according to the invention.

Claims

1. Vacuum or modified atmosphere package for food
products which are susceptible of releasing liquids,
comprising:

- a tray (1) made of plastic material having a bot-
tom (3) and side walls (5) ending in an edge (6)
and comprising at least two layers, of which an
upper layer (7) consists of a foil of expanded
thermoplastic material with substantially open
cells, having holes or slots (10) on at least part
of its upper surface and incorporating at least
one surfactant, and a lower layer (9) consists
of a gas-barrier composite film made of plastic
material, and wherein the portion of said layers
which is situated in correspondence of said
edge (6) is folded up so that said upper layer
(7) is arranged below said lower layer (9);

- a food product (4) susceptible of releasing liq-
uids laying down onto the bottom of said tray,

- a cover (2) for said tray consisting of a gas-bar-
rier composite film made of plastic material
which adheres onto said lower layer (9) in cor-
respondence of said edge (6) in such a way as
to guarantee the vacuum inside the package or
the preservation of a modified atmosphere.

2. Package according to claim 1, further comprising a
layer (8) arranged, at least in correspondence of the
bottom, above the aforesaid upper layer (7) and
consisting of a non-expanded film or foil made of
plastic material, having holes or slots (10) on at
least part of its upper surface.

3. Package according to claim 2, wherein said non-
expanded film or foil (8) is opacified.

4. Package according to claim 1, wherein the plastic
material which forms said foil of expanded thermo-
plastic material (7) with substantially open cells is
chosen from the group comprising polystyrene,
polypropylene, polyethylene, polyethylene
terephtalate, polyvinyl chloride and copolymers
thereof.

5. Package according to claim 2 or 3, wherein the plas-
tic material forming said foil of expanded thermo-
plastic material (7) with substantially open cells and
said non-expanded film or foil (8) is chosen from the
group comprising polystyrene, polypropylene, pol-
yethylene, polyethylene terephtalate, polyvinyl
chloride and copolymers thereof.

6. Package according to claim 5, wherein said plastic
material is polystyrene.

7. Package according to any one of the preceding
claims, wherein said gas-barrier composite film
which defines the lower layer (9) of the tray and the
cover (2) consists of a multilayered film comprising
at least one gas-barrier layer made of plastic mate-
rial and at least one layer consisting of a thermo-
plastic material.

8. Package according to claim 7, wherein the plastic
material forming said gas-barrier layer (2,9) is cho-
sen from the group comprising polymers and copol-
ymers of ethylene vinyl alcohol (EVAL, EVOH), ny-
lon, polyvinylidene chloride (PVDC) poly- o copoly-
amides and combinations thereof.

9. Package according to claim 8, wherein said plastic
material is a polymer or copolymer of ethylene vinyl
alcohol or nylon.

10. Package according to any one of the preceding
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claims from 7 to 9, wherein said gas-barrier films
which define the lower layer (9) of the tray and the
cover (2) are made of the same plastic material.

11. Package according to any one of the preceding
claims, wherein said upper layer of expanded ther-
moplastic material (7) with open cells contains a
finely divided solid material able to absorb smelly
volatile substance eventually released by said food
product.

12. Package according to claim 11, wherein said finely
divided solid material is chosen from the group com-
prising aluminium oxide, bentonite, kaolin, activat-
ed carbon, zeolites, synthetic polymers having a
high melting point such as polyphenyloxide and
polyimmides, graphite, mica, diatomaceous earth,
pumice and clay.

13. Tray (1) suitable to be used in the package for food
products according to any one of the preceding
claims, the tray having a bottom (3) and side walls
(5) ending in an edge (6) and comprising at least
two layers, of which an upper layer (7) consists of
a foil of expanded thermoplastic material with sub-
stantially open cells, having holes or slots (10) on
at least part of its upper surface and incorporating
at least one surfactant, and a lower layer (9) con-
sists of a gas-barrier composite film made of plastic
material, and wherein the portion of said layers
which is situated in correspondence of said edge
(6) is folded up so that said upper layer (7) is ar-
ranged below said lower layer (9).

14. Tray according to claim 13 further comprising a lay-
er (8) arranged, at least in correspondence of the
bottom, above the aforesaid upper layer (7) and
consisting of a non-expanded film or foil made of
plastic material, having holes or slots (10) on at
least part of its upper surface.

15. Process for the preparation of a tray according to
claim 13, comprising the steps of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a gas-barrier composite film (9) onto
a surface of said foil of expanded thermoplastic
material,

- making a series of holes or slots (10) in said foil
of expanded thermoplastic material in corre-
spondence of at least part of its uncoupled sur-
face, said holes or slots extending into at least
part of the thickness of said foil of expanded
thermoplastic material, obtaining a perforated

composite leaf

- forming the perforated composite leaf in such
a way as to obtain a semifinished tray (1) having
a bottom (3) and side walls (5) ending in an
edge (6) and wherein said gas-barrier compos-
ite film (9) defines the lower layer of said sem-
ifinished tray,

- folding up the edge (6) of the semifinished tray
so as to arrange in correspondence thereof
said gas-barrier composite film (4) above said
foil of expanded thermoplastic material (7), thus
obtaining said tray.

16. Process for the preparation of a tray according to
claim 13, comprising the steps of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a gas-barrier composite film (9) onto
a surface of said foil of expanded thermoplastic
material, thus obtaining a composite leaf,

- forming said composite leaf in such a way as to
obtain a semifinished tray (1) having a bottom
(3) and side walls (5) ending in an edge (6) and
wherein said gas-barrier composite film (9) de-
fines the lower layer of said semifinished tray,

- making a series of holes or slots (10) on the
bottom of said semifinished tray in correspond-
ence of at least part of the uncoupled surface
of said foil of expanded thermoplastic material
(7), said holes or slots extending into at least
part of the thickness of said foil of expanded
thermoplastic material,

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said
gas-barrier composite film (9) above said foil of
expanded thermoplastic material (7), thus ob-
taining said tray.

17. Process for the preparation of a tray according to
claim 13, comprising the steps of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a gas-barrier composite film (9) onto
a surface of said foil of expanded thermoplastic
material, thus obtaining a composite leaf,

- forming said composite leaf in such a way as to
obtain a semifinished tray (1) having a bottom
(3) and side walls (5) ending in an edge (6) and
wherein said gas-barrier composite film defines
the lower layer of said semifinished tray,

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said

11 12



EP 1 211 193 B1

8

5

10

15

20

25

30

35

40

45

50

55

gas-barrier composite film (9) bove said foil of
expanded thermoplastic material (7), thus ob-
taining said tray,

- making a series of holes or slots (10) on the
bottom of said tray in correspondence of at
least part of the uncoupled surface of said foil
of expanded thermoplastic material (7), said
holes or slots extending into at least part of the
thickness of said foil of expanded thermoplastic
material.

18. Process according to any one of the claims 15 to
17, wherein said coupling step is carried out through
hot rolling of said foil of expanded thermoplastic ma-
terial (7) with said gas-barrier composite film (9).

19. Process for the preparation of a tray made of plastic
material according to claim 14, comprising the steps
of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a non-expanded film or foil of plastic
material (8) onto a surface of said foil of ex-
panded thermoplastic material, thus obtaining
a first composite leaf,

- making a series of holes or slots (10) in said
first composite leaf in correspondence of at
least part of the uncoupled surface of said non-
expanded film or foil, said holes or slots extend-
ing into at least part of the thickness of said foil
of expanded thermoplastic material, obtaining
a first perforated composite leaf

- coupling a gas-barrier composite film (9) made
of plastic material onto the first perforated com-
posite leaf in correspondence of the free sur-
face of said foil of expanded thermoplastic ma-
terial, thus obtaining a second perforated com-
posite leaf,

- forming the second perforated composite leaf
in such a way as to obtain a semifinished tray
(1) having a bottom (3) and side walls (5) end-
ing in an edge (6) and wherein said gas-barrier
composite film (9) defines the lower layer of
said semifinished tray,

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said
gas-barrier composite film (9) above said foil of
expanded thermoplastic material (7), thus ob-
taining said tray.

20. Process according to claim 19, wherein said steps

of coupling are respectively carried out through a
first hot rolling of said foil of expanded thermoplastic
material (7) with said non-expanded film or foil (8)
and a second hot rolling of the first perforated com-
posite leaf with said gas-barrier composite film (9).

21. Process for the preparation of a tray made of plastic
material according to claim 14, comprising the steps
of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a non-expanded film or foil of plastic
material (8) onto a surface of said foil of ex-
panded thermoplastic material, thus obtaining
a first composite leaf,

- coupling a gas-barrier composite film (9) made
of plastic material onto the first composite leaf
in correspondence of the free surface of said
foil of expanded thermoplastic material, thus
obtaining a second composite leaf,

- making a series of holes or slots (10) in said
second composite leaf in correspondence of at
least part of the uncoupled surface of said non-
expanded film or foil, said holes or slots extend-
ing into at least part of the thickness of said foil
of expanded thermoplastic material (7), obtain-
ing a second perforated composite leaf

- forming the second perforated composite leaf
in such a way as to obtain a semifinished tray
(1) having a bottom (3) and side walls (5) end-
ing in an edge (6) and wherein said gas-barrier
composite film (9) defines the lower layer of
said semifinished tray,

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said
gas-barrier composite film (9) above said foil of
expanded thermoplastic material (7), thus ob-
taining said tray.

22. Process for the preparation of a tray made of plastic
material according to claim 14, comprising the step
of:

- providing a foil of expanded thermoplastic ma-
terial (7) with open cells containing at least one
surfactant,

- coupling a non-expanded film or foil of plastic
material (8) onto a surface of said foil of ex-
panded thermoplastic material, thus obtaining
a first composite leaf,
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- coupling a gas-barrier composite film (9) made
of plastic material onto the first composite leaf
in correspondence of the free surface of said
foil of expanded thermoplastic material, thus
obtaining a second composite leaf,

- forming the second composite leaf in such a
way as to obtain a semifinished tray (1) having
a bottom (3) and side walls (5) ending in an
edge (6) and wherein said gas-barrier compos-
ite film (9) defines the lower layer of said sem-
ifinished tray,

- making a series of holes or slots (10) on the
bottom of said semifinished tray in correspond-
ence of at least part of the uncoupled surface
of said non-expanded film or foil (8), said holes
extending into at least part of the thickness of
said foil of expanded thermoplastic material (7),

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said
gas-barrier composite film (9) above said foil of
expanded thermoplastic material (7), thus ob-
taining said tray.

23. Process for the preparation of a tray made of plastic
material according to claim 14, comprising the steps
of:

- providing a foil of expanded thermoplastic ma-
terial (7) with substantially open cells contain-
ing at least one surfactant,

- coupling a non-expanded film or foil of plastic ma-
terial (8) onto a surface of said foil of expanded ther-
moplastic material, thus obtaining a first composite
leaf,

- coupling a gas-barrier composite film (9) made
of plastic material onto the first composite leaf
in correspondence of the free surface of said
foil of expanded thermoplastic material, thus
obtaining a second composite leaf,

- forming the second composite leaf in such a
way as to obtain a semifinished tray (1) having
a bottom (3) and side walls (5) ending in an
edge (6) and wherein said gas-barrier compos-
ite film (9) defines the lower layer of said sem-
ifinished tray,

- folding up the edge (6) of the semifinished tray
so to arrange in correspondence thereof said
gas-barrier composite film (9) above said foil of
expanded thermoplastic material (7), thus ob-
taining said tray,

- making a series of holes or slots (10) on the
bottom of said tray in correspondence of at
least part of the uncoupled surface of said non-
expanded film or foil (8), said holes extending
into at least part of the thickness of said foil of
expanded thermoplastic material (7).

24. Process according to any one of the claims 21 to
23, wherein said steps of coupling are respectively
carried out through a first hot rolling of said foil of
expanded thermoplastic material (7) with said non-
expanded film or foil (8) and a second hot rolling of
the first composite leaf with said gas-barrier com-
posite film (9).

Patentansprüche

1. Vakuumverpackung oder Verpackung unter modifi-
zierter Atmosphäre von Nahrungsmitteln, die zur
Absonderung von Flüssigkeiten neigen, umfas-
send:

- eine Schale (1) aus Plastikmaterial mit einem
Boden (3) und Seitenwänden (5), die jeweils in
einer Kante (6) enden, und mit mindestens zwei
Schichten, von denen eine obere Schicht (7)
aus einer dünnen Schicht aus geschäumtem
thermoplastischen Material mit im Wesentli-
chen offenen Zellen besteht, die Löcher oder
Schlitze (10) in mindestens einem Teil ihrer
oberen Oberfläche aufweist und mindestens ei-
nen oberflächenaktiven Stoff beinhaltet, und ei-
ne untere Schicht (9) aus einer gasdichten
Kompositfolie aus Plastikmaterial besteht und
bei der der Bereich der Schichten, der in Über-
einstimmung mit der Kante (6) angeordnet ist,
so aufgefaltet ist, dass die obere Schicht (7) un-
terhalb der unteren Schicht (9) angeordnet ist,

- ein Nahrungsmittel (4), das zur Absonderung
von Flüssigkeiten neigt und auf dem Boden der
Schale liegt,

- eine Abdeckung (2) für die Schale bestehend
aus einer gasdichten Kompositfolie aus Plastik-
material, welche auf der unteren Schicht (9) in
Übereinstimmung mit der Kante (6) in einer Art
haftet, die das Vakuum in der Verpackung oder
die Erhaltung der modifizierten Atmosphäre ga-
rantiert.

2. Verpackung nach Anspruch 1, ferner umfassend ei-
ne Schicht (8), die zumindest in Übereinstimmung
mit dem Boden oberhalb der oberen Schicht (7) an-
geordnet ist und aus einer nicht geschäumten dün-
nen Schicht oder Folie aus Plastikmaterial besteht,
die Löcher oder Schlitze (10) in mindestens einem
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Bereich ihrer oberen Oberfläche aufweist.

3. Verpackung nach Anspruch 2, bei der die nicht ge-
schäumte dünne Schicht oder Folie (8) getrübt ist.

4. Verpackung nach Anspruch 1, bei der das Plastik-
material, welches die dünne Schicht aus ge-
schäumtem thermoplastischen Material (7) mit im
Wesentlichen offenen Zellen bildet, ausgewählt
wird, aus der Gruppe bestehend aus Polystyrol, Po-
lypropylen, Polyethylen, Polyethylenterephthalat,
Polyvinylchlorid und Copolymeren der zuvor ge-
nannten.

5. Verpackung nach Anspruch 2 oder 3, bei der das
Plastikmaterial, welches die dünne Schicht aus ge-
schäumtem thermoplastischen Material (7) mit im
Wesentlichen offenen Zellen und die nicht ge-
schäumte dünne Schicht oder Folie (8) bildet, aus-
gewählt wird, aus der Gruppe bestehend aus Poly-
styrol, Polypropylen, Polyethylen, Polyethylenter-
ephthalat, Polyvinylchlorid und Copolymeren der
zuvor genannten.

6. Verpackung nach Anspruch 5, bei der das Plastik-
material Polystyrol ist.

7. Verpackung nach einem der vorhergehenden An-
sprüche, bei der die gasdichte Kompositfolie, wel-
che die untere Schicht (9) der Schale und die Ab-
deckung (2) definiert, aus einer mehrschichtigen
Folie besteht, die mindestens eine gasdichte
Schicht aus Plastikmaterial und mindestens eine
Schicht bestehend aus einem thermoplastischen
Material umfasst.

8. Verpackung nach Anspruch 7, bei der das Plastik-
material, welches die gasdichte Schicht (2, 9) aus-
bildet, ausgewählt wird, aus der Gruppe bestehend
aus Polymeren und Copolymeren von Ethylenvinyl-
alkohol (EVAL, EVOH), Nylon, Polyvinylidenchlorid
(PVDC), Poly-O Copolyamide und Kombinationen
der zuvor genannten.

9. Verpackung nach Anspruch 8, bei der das Plastik-
material ein Polymer oder Copolymer von Ethylen-
vinylalkohol oder Nylon ist.

10. Verpackung nach einem der vorhergehenden An-
sprüche 7 bis 9, bei der die gasdichten Folien, wel-
che die untere Schicht (9) der Schale und die Ab-
deckung (2) definieren, aus demselben Plastikma-
terial hergestellt sind.

11. Verpackung nach einem der vorhergehenden An-
sprüche, bei der die obere Schicht aus geschäum-
tem thermoplastischen Material (7) mit offenen Zel-
len fein verteiltes festes Material beinhaltet, wel-

ches in der Lage ist, übel riechende volatile Sub-
stanzen zu absorbieren, die gegebenenfalls von
dem Nahrungsmittel abgegeben werden.

12. Verpackung nach Anspruch 11, bei der das fein ver-
teilte feste Material ausgewählt wird, aus der Grup-
pe bestehend aus Aluminiumoxid, Betonit, Kaolin,
Aktivkohle, Zeoliten, synthetischen Polymeren mit
einem hohen Schmelzpunkt wie Polyphenyloxid
und Polyimmide, Graphit, Glimmer, Kieselkur,
Bimsstein und Ton.

13. Schale (1), die zur Verwendung in der Verpackung
von Nahrungsmitteln gemäß einem der vorherge-
henden Ansprüche geeignet ist, mit einem Boden
(3) und Seitenwänden (5), die in eine Kante (6)
übergehen, und mit mindestens zwei Schichten,
von denen eine obere Schicht (7) aus einer dünnen
Schicht aus geschäumtem thermoplastischen Ma-
terial mit im Wesentlichen offenen Zellen besteht,
die Löcher oder Schlitze (10) in mindestens einem
Teil ihrer oberen Oberfläche aufweist und minde-
stens einen oberflächenaktiven Stoff beinhaltet,
und eine untere Schicht (9) aus einer gasdichten
Kompositfolie aus Plastikmaterial besteht und bei
der der Bereich der Schichten, der in Übereinstim-
mung mit der Kante (6) angeordnet ist, derart auf-
gefaltet ist, dass die obere Schicht (7) unterhalb der
unteren Schicht (9) angeordnet ist.

14. Schale nach Anspruch 13, ferner umfassend eine
Schicht (8) die zumindest in Übereinstimmung mit
dem Boden oberhalb der oberen Schicht (7), ange-
ordnet ist und aus einer nicht geschäumten dünnen
Schicht oder Folie aus Plastikmaterial besteht, die
Löcher oder Schlitze (10) in mindestens einem Teil
ihrer oberen Oberfläche aufweist.

15. Verfahren zur Herstellung einer Schale nach An-
spruch 13, umfassend die Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer gasdichten Kompositfolie (9)
mit einer Oberfläche der dünnen Schicht aus
geschäumtem thermoplastischen Material,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in der dünnen Schicht aus geschäum-
tem thermoplastischen Material im Einklang mit
mindestens einem Teil ihrer nicht verbundenen
Oberfläche, wobei die Löcher oder Schlitze
sich über mindestens einen Teil der Dicke der
dünnen Schicht aus geschäumtem thermopla-
stischen Material erstrecken, um ein perforier-
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tes Kompositblatt zu erhalten,

- Verformen des perforierten Kompositblattes in
einer Art und Weise, um eine halbfertige Schale
(1) mit einem Boden (3) und Seitenwänden (5),
die in einer Kante (6) übergehen, zu erhalten
und bei der die gasdichte Kompositfolie (9) die
untere Schicht der halbfertigen Schale defi-
niert,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird.

16. Verfahren zur Herstellung einer Schale gemäß An-
spruch 13, umfassend die Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer gasdichten Kompositfolie (9)
mit einer Oberfläche der dünnen Schicht aus
geschäumtem thermoplastischen Material, wo-
durch ein Kompositblatt erhalten wird,

- Verformen des Kompositblattes derart, dass ei-
ne halbfertige Schale

(1) mit einem Boden (3) und Seitenwänden
(5), die in eine Kante (6) übergehen, erhal-
ten wird und bei der die gasdichte Kompo-
sitfolie (9) die untere Schicht der halbferti-
gen Schale definiert,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in dem Boden der halbfertigen Schale
in Übereinstimmung mit mindestens einem Be-
reich der unverbundenen Oberfläche der dün-
nen Schicht aus geschäumtem thermoplasti-
schen Material (7), wobei die Löcher oder
Schlitze sich über mindestens einen Teil der
Dicke der dünnen Schicht aus geschäumtem
thermoplastischen Material erstrecken,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird.

17. Verfahren zur Herstellung einer Schale nach An-
spruch 13, umfassend die Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer gasdichten Kompositfolie (9)
mit einer Oberfläche der dünnen Schicht aus
geschäumtem thermoplastischen Material, wo-
durch ein Kompositblatt erhalten wird,

- Verformen des Kompositblattes derart, dass ei-
ne halbfertige Schale (1) mit einem Boden (3)
und Seitenwänden (5), die in eine Kante (6)
übergehen, erhalten wird und bei der die gas-
dichte Kompositfolie die untere Schicht der
halbfertigen Schale definiert,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in dem Boden der halbfertigen Schale
in Übereinstimmung mit mindestens einem Be-
reich der unverbundenen Oberfläche der dün-
nen Schicht aus geschäumtem thermoplasti-
schen Material (7), wobei die Löcher oder
Schlitze sich über mindestens einen Teil der
Dicke der Schicht aus geschäumtem thermo-
plastischen Material erstrecken.

18. Verfahren nach einem der Ansprüche 15 bis 17, bei
dem der Verbindungsschritt durch Warmwalzen der
dünnen Schicht aus geschäumtem thermoplasti-
schen Material (7) mit der gasdichten Kompositfolie
(9) durchgeführt wird.

19. Verfahren zur Herstellung einer Schale aus Plastik-
material gemäß Anspruch 14, umfassend die
Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer nicht geschäumten dünnen
Schicht oder Folie aus Plastikmaterial (8) mit
einer Oberfläche der dünnen Schicht aus ge-
schäumtem thermoplastischen Material, wo-
durch ein erstes Kompositblatt erhalten wird,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in dem ersten Kompositblatt in Über-
einstimmung mit mindestens einem Bereich
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der unverbundenen Oberfläche der nicht ge-
schäumten dünnen Schicht oder Folie, wobei
die Löcher oder Schlitze sich zumindest über
einen Teil der Dicke der dünnen Schicht aus ge-
schäumtem thermoplastischen Material er-
strecken, wodurch ein erstes perforiertes Kom-
positblatt erhalten wird,

- Verbinden einer gasdichten Kompositfolie (9)
aus Plastikmaterial mit dem ersten perforierten
Kompositblatt in Übereinstimmung mit der un-
verbundenen Oberfläche der dünnen Schicht
aus geschäumtem thermoplastischen Material,
wodurch ein zweites perforiertes Kompositblatt
erhalten wird,

- Verformen des zweiten perforierten Komposit-
blattes derart, dass eine halbfertige Schale (1)
mit einem Boden (3) und in einer Kante (6) en-
denden Seitenwänden (5) erhalten wird, bei der
die gasdichte Kompositfolie (9) die untere
Schicht der halbfertigen Schale definiert,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird.

20. Verfahren nach Anspruch 19, bei dem die Schritte
des Verbindens entsprechend ausgeführt werden
durch erstes Warmwalzen der dünnen Schicht aus
geschäumtem thermoplastischen Material (7) mit
der nicht geschäumten dünnen Schicht oder Folie
(8) und zweites Warmwalzen des ersten perforier-
ten Kompositblattes mit der gasdichten Komposit-
folie (9).

21. Verfahren zur Herstellung einer Schale aus Plastik-
material gemäß Anspruch 14, umfassend die
Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer nicht geschäumten dünnen
Schicht oder Folie aus Plastikmaterial (8) mit
einer Oberfläche der dünnen Schicht aus ge-
schäumten thermoplastischen Material, wo-
durch ein erstes Kompositblatt erhalten wird,

- Verbinden einer gasdichten Kompositfolie (9)
aus Plastikmaterial mit dem ersten Komposit-
blatt in Übereinstimmung mit der unverbunde-
nen Oberfläche der dünnen Schicht aus ge-

schäumtem thermoplastischen Material, wo-
durch ein zweites Kompositblatt erhalten wird,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in dem zweiten Kompositblatt in Über-
einstimmung mit mindestens einem Bereich
der unverbundenen Oberfläche der nicht ge-
schäumten dünnen Schicht oder Folie, wobei
die Löcher oder Schlitze sich zumindest über
einen Teil der Dicke der dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) er-
strecken, wodurch ein zweites perforiertes
Kompositblatt erhalten wird,

- Verformen des zweiten perforierten Komposit-
blattes derart, dass eine halbfertige Schale (1)
mit einem Boden (3) und in einer Kante (6) en-
denden Seitenwänden (5) erhalten wird, bei der
die gasdichte Kompositfolie (9) die untere
Schicht der halbfertigen Schale definiert,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird.

22. Verfahren zur Bereitstellung der Schale aus Plastik-
material gemäß Anspruch 14 umfassend die Schrit-
te:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer nicht geschäumten dünnen
Schicht oder Folie aus Plastikmaterial (8) mit
einer Oberfläche der dünnen Schicht aus ge-
schäumtem thermoplastischen Material, wo-
durch ein erstes Kompositblatt erhalten wird,

- Verbinden einer gasdichten Kompositfolie (9)
aus Plastikmaterial mit dem ersten Komposit-
blatt in Übereinstimmung mit der unverbunde-
nen Oberfläche der dünnen Schicht aus ge-
schäumtem thermoplastischen Material, wo-
durch ein zweites Kompositblatt erhalten wird,

- Verformen des zweiten Kompositblattes derart,
dass eine halbfertige Schale (1) mit einem Bo-
den (3) und in einer Kante (6) endenden Sei-
tenwänden (5) erhalten wird, bei der die gas-
dichte Kompositfolie (9) die untere Schicht der
halbfertigen Schale definiert,

- Herstellen einer Serie von Löchern oder Schlit-
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zen (10) in dem Boden der halbfertigen Schale
in Übereinstimmung mit mindestens einem Be-
reich der unverbundenen Oberfläche der nicht
geschäumten dünnen Schicht oder Folie (8),
wobei sich die Löcher zumindest über einen
Teil der Dicke der dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) er-
strecken,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhalten wird.

23. Verfahren zur Herstellung einer Schale aus Plastik-
material gemäß Anspruch 14, umfassend die
Schritte:

- Bereitstellen einer dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) mit
im Wesentlichen offenen Zellen beinhaltend
mindestens einen oberflächenaktiven Stoff,

- Verbinden einer nicht geschäumten dünnen
Schicht oder Folie aus Plastikmaterial (8) mit
einer Oberfläche der dünnen Schicht aus ge-
schäumtem thermoplastischen Material, wo-
durch ein erstes Kompositblatt erhalten wird,

- Verbinden einer gasdichten Kompositfolie (9)
aus Plastikmaterial mit dem ersten Komposit-
blatt in Übereinstimmung mit der unverbunde-
nen Oberfläche der dünnen Schicht aus ge-
schäumtem thermoplastischen Material, wo-
durch ein zweites Kompositblatt erhalten wird,

- Verformen des zweiten Kompositblattes derart,
dass eine halbfertige Schale (1) mit einem Bo-
den (3) und in einer Kante (6) endenden Sei-
tenwänden (5) erhalten wird, bei der die gas-
dichte Kompositfolie (9) die untere Schicht der
halbfertigen Schale definiert,

- Auffalten der Kante (6) der halbfertigen Schale
derart, dass in Übereinstimmung damit die gas-
dichte Kompositfolie (9) oberhalb der dünnen
Schicht aus geschäumtem thermoplastischen
Material (7) angeordnet ist, wodurch die Schale
erhältlich ist,

- Herstellen einer Reihe von Löchern oder Schlit-
zen (10) in dem Boden der halbfertigen Schale
in Übereinstimmung mit mindestens einem Be-
reich der unverbundenen Oberfläche der nicht
geschäumten dünnen Schicht oder Folie (8),
wobei sich die Löcher zumindest über einen

Teil der Dicke der dünnen Schicht aus ge-
schäumtem thermoplastischen Material (7) er-
strecken.

24. Verfahren nach einem der Ansprüche 21 bis 23, bei
dem die Schritte des Verbindens entsprechend
ausgeführt werden durch erstes Warmwalzen der
dünnen Schicht aus geschäumtem thermoplasti-
schen Material (7) mit der nicht geschäumten dün-
nen Schicht oder Folie (8) und zweites Warmwalzen
des ersten Kompositblattes mit der gasdichten
Kompositfolie (9).

Revendications

1. Emballage sous vide ou sous atmosphère modifiée
pour produits alimentaires, qui sont susceptibles de
libérer des liquides, comprenant :

- un plateau (1) réalisé en un matériau synthéti-
que, ayant un fond (3) et des parois latérales
(5) se terminant par un bord (6) et comprenant
au moins deux couches, dont une couche su-
périeure (7) consiste en une feuille d'un maté-
riau thermoplastique expansé avec des cellu-
les sensiblement ouvertes, présentant des
trous et des fentes (10) sur au moins une partie
de sa surface supérieure et incorporant au
moins un tensioactif ou agent mouillant, et dont
une couche inférieure (9) consiste en un film
composite de barrière aux gaz, réalisé en un
matériau synthétique, et dans lequel la partie
desdites couches, qui se trouve en correspon-
dance avec ledit bord (6) est pliée de sorte que
ladite couche supérieure (7) est disposée sous
ladite couche inférieure (9),

- un produit alimentaire (4), susceptible de libé-
rer des liquides, reposant sur le fond dudit pla-
teau,

- un couvercle (2) pour ledit plateau, consistant
en un film composite de barrière aux gaz, réa-
lisé en un matériau synthétique qui adhère sur
ladite couche inférieure (9) en correspondance
avec ledit bord (6) de telle sorte que l'on garan-
tisse le vide à l'intérieur de l'emballage ou la
conservation d'une atmosphère modifiée.

2. Emballage selon la revendication 1, comprenant,
en outre, une couche (8) disposée, au moins en cor-
respondance avec le fond, sur la couche supérieure
précitée (7) et consistant en un film ou feuille non
expansé(e) réalisé(e) en un matériau synthétique,
présentant des trous ou des fentes (10) sur au
moins une partie de sa surface supérieure.

3. Emballage selon la revendication 2, dans lequel le-
dit film ou ladite feuille non expansé(e) (8) est opa-
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cifié(e).

4. Emballage selon la revendication 1, dans lequel le
matériau synthétique qui forme ladite feuille de ma-
tériau thermoplastique expansé (7), avec des cel-
lules sensiblement ouvertes, est choisi parmi le
groupe comprenant le polystyrène, le polypropylè-
ne, le polyéthylène, le poly(téréphtalate d'éthylè-
ne), le poly(chlorure de vinyle) et leurs copolymè-
res.

5. Emballage selon la revendication 2 ou 3, dans le-
quel le matériau synthétique qui forme ladite feuille
de matériau thermoplastique expansé (7), avec des
cellules sensiblement ouvertes, et ledit film ou ladite
feuille non expansé(e) (8) sont choisis parmi le
groupe comprenant le polystyrène, le polypropylè-
ne, le polyéthylène, le poly(téréphtalate d'éthylè-
ne), le poly(chlorure de vinyle) et leurs copolymè-
res.

6. Emballage selon la revendication 5, dans lequel le-
dit matériau synthétique est du polystyrène.

7. Emballage selon l'une quelconque des revendica-
tions précédentes, dans lequel ledit film composite
de barrière aux gaz, qui définit la couche inférieure
(9) du plateau et le couvercle (2), consiste en un
film multi-couche comprenant au moins une couche
de barrière aux gaz, réalisée en un matériau syn-
thétique et au moins une couche consistant en un
matériau thermoplastique.

8. Emballage selon la revendication 7, dans lequel le-
dit matériau synthétique formant la couche de bar-
rière aux gaz (2, 9) est choisi parmi le groupe com-
prenant les polymères et copolymères d'éthylène-
alcool vinylique (EVAL, EVOH), le Nylon, le poly
(chlorure de vinylidène) (PVDC), des poly- et copo-
lyamides et leurs combinaisons.

9. Emballage selon la revendication 8, dans lequel le-
dit matériau synthétique est un polymère ou copo-
lymère d'éthylène-alcool vinylique ou de nylon.

10. Emballage selon l'une quelconque des revendica-
tions précédentes 7 à 9, dans lequel lesdits films de
barrière aux gaz, qui définissent la couche inférieu-
re (9) du plateau et du couvercle (2), sont réalisés
à partir du même matériau synthétique.

11. Emballage selon l'une quelconque des revendica-
tions précédentes, dans lequel ladite couche supé-
rieure du matériau thermoplastique expansé (7)
avec cellules ouvertes, contient un matériau solide
finement divisé, capable d'absorber des substan-
ces volatiles odorantes le cas échéant libérées par
ledit produit alimentaire.

12. Emballage selon la revendication 11, dans lequel
ledit matériau solide finement divisé est choisi par-
mi le groupe comprenant l'oxyde d'aluminium, la
bentonite, le kaolin, le carbone actif, des zéolites,
des polymères synthétiques ayant un point de fu-
sion élevé tel que le poly(oxyde de phényle) et les
polyimides, le graphite, le mica, la terre de diato-
mées, la pierre ponce et l'argile.

13. Plateau (1) apte à être utilisé dans l'emballage de
produits alimentaires, selon l'une quelconque des
revendications précédentes, le plateau ayant un
fond (3) et des parois latérales (5), se terminant par
un bord (6) et comprenant au moins deux couches,
dont une couche supérieure (7) consiste en une
feuille d'un matériau thermoplastique expansé avec
des cellules sensiblement ouvertes, présentant des
trous et des fentes (10) sur au moins une partie de
sa surface supérieure et incorporant au moins un
tensioactif ou agent mouillant, et dont une couche
inférieure (9) consiste en un film composite de bar-
rière aux gaz, réalisé en un matériau synthétique,
et dans lequel la partie desdites couches, qui se
trouve en correspondance avec ledit bord (6) est
pliée de sorte que ladite couche supérieure (7) est
disposée sous ladite couche inférieure (9).

14. Plateau selon la revendication 13, comprenant en
outre une couche (8) disposée, au moins en corres-
pondance avec le fond, sur la couche supérieure
précitée (7) et consistant en un film ou une feuille
non expansé(e) réalisé(e) en un matériau synthéti-
que, présentant des trous ou fentes (10) sur au
moins une partie de sa surface supérieure.

15. Procédé de préparation d'un plateau selon la reven-
dication 13, comprenant les étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film composite de barrière aux
gaz (9) sur une surface de ladite feuille de ma-
tériau thermoplastique expansé,

- réalisation d'une série de trous ou de fentes
(10) dans ladite feuille de matériau thermoplas-
tique expansé en correspondance avec au
moins une partie de sa surface non couplée,
lesdits trous ou lesdites fentes se prolongeant
dans au moins une partie de l'épaisseur de la-
dite feuille du matériau thermoplastique expan-
sé, pour obtenir une feuille composite perforée,

- mise en forme de la feuille composite perforée
de telle sorte que l'on obtienne un plateau semi-
fini (1), ayant un fond (3) et des parois latérales
(5) se terminant par un bord (6) et où ledit film
composite de barrière aux gaz (9) définit la cou-

25 26



EP 1 211 193 B1

15

5

10

15

20

25

30

35

40

45

50

55

che inférieure dudit plateau semi-fini ;
- pliage du bord (6) du plateau semi-fini de sorte

qu'on dispose en correspondance avec celui-ci
ledit film composite de barrière aux gaz (9) au-
dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau.

16. Procédé de préparation d'un plateau selon la reven-
dication 13, comprenant les étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film composite de barrière aux
gaz (9) sur une surface de ladite feuille de ma-
tériau thermoplastique expansé, pour obtenir
une feuille composite,

- mise en forme de ladite feuille composite de tel-
le sorte que l'on obtienne un plateau semi-fini
(1), ayant un fond (3) et des parois latérales (5)
se terminant par un bord (6) et où ledit film com-
posite de barrière aux gaz (9) définit la couche
inférieure dudit plateau semi-fini ;

- réalisation d'une série de trous ou de fentes
(10) sur le fond dudit plateau semi-fini en cor-
respondance avec au moins une partie de la
surface non couplée de ladite feuille de maté-
riau thermoplastique expansé (7), lesdits trous
ou fentes se prolongeant dans au moins une
partie de l'épaisseur de ladite feuille du maté-
riau thermoplastique expansé,

- pliage du bord (6) du plateau semi-fini de sorte
qu'on dispose en correspondance avec celui-ci
ledit film composite de barrière aux gaz (9) au-
dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau.

17. Procédé de préparation d'un plateau selon la reven-
dication 13, comprenant les étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film composite de barrière aux
gaz (9) sur une surface de ladite feuille de ma-
tériau thermoplastique expansé, pour obtenir
une feuille composite,

- mise en forme de ladite feuille composite de tel-
le sorte que l'on obtienne un plateau semi-fini
(1), ayant un fond (3) et des parois latérales (5)
se terminant par un bord (6) et où ledit film com-
posite de barrière aux gaz définit la couche in-
férieure dudit plateau semi-fini ;

- pliage du bord (6) du plateau semi-fini de sorte

qu'on dispose en correspondance avec celui-
ci, ledit film composite de barrière aux gaz (9)
au-dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau,

- réalisation d'une série de trous ou de fentes
(10) sur le fond dudit plateau en correspondan-
ce avec au moins une partie de la surface non
couplée de ladite feuille de matériau thermo-
plastique expansé (7), lesdits trous ou fentes
se prolongeant dans au moins une partie de
l'épaisseur de ladite feuille du matériau thermo-
plastique expansé.

18. Procédé selon l'une quelconque des revendications
15 à 17, dans lequel ladite étape de couplage est
réalisée par laminage à chaud de ladite feuille de
matériau thermoplastique expansé (7) avec ledit
film composite de barrière aux gaz (9).

19. Procédé de préparation d'un plateau en matière
synthétique selon la revendication 14, comprenant
les étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film ou feuille non expansé(e) de
matériau synthétique (8) sur une surface de la-
dite feuille de matériau thermoplastique expan-
sé, pour obtenir une première feuille composi-
te,

- réalisation d'une série de trous ou de fentes
(10) dans ladite première feuille composite en
correspondance avec au moins une partie de
la surface non couplée de ladite feuille ou dudit
film non expansé(e), lesdits trous ou fentes se
prolongeant dans au moins une partie de
l'épaisseur de ladite feuille du matériau thermo-
plastique expansé, pour obtenir une première
feuille composite perforée,

- couplage d'un film composite de barrière aux
gaz (9) réalisé en un matériau synthétique sur
la première feuille composite perforée en cor-
respondance avec la surface libre de ladite
feuille de matériau thermoplastique expansé,
pour obtenir une deuxième feuille composite
perforée,

- mise en forme de la deuxième feuille composite
perforée de telle sorte que l'on obtienne un pla-
teau semi-fini (1), ayant un fond (3) et des pa-
rois latérales (5) se terminant par un bord (6)
et où ledit film composite de barrière aux gaz
(9) définit la couche inférieure dudit plateau
semi-fini ;

- pliage du bord (6) du plateau semi-fini de sorte
qu'on dispose en correspondance avec celui-
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ci, ledit film composite de barrière aux gaz (9)
au-dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau.

20. Procédé selon la revendication 19, dans lequel les-
dites étapes de couplage sont réalisées respective-
ment, par un premier laminage à chaud de la dite
feuille de matériau thermoplastique expansé (7)
avec ledit film ou ladite feuille non expansé(e) (8),
et un deuxième laminage à chaud de la première
feuille composite perforée avec ledit film composite
de barrière aux gaz (9).

21. Procédé de préparation d'un plateau en matière
plastique selon la revendication 14, comprenant les
étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film ou d'une feuille non expansé
(e) de matériau synthétique (8) sur une surface
de ladite feuille de matériau thermoplastique
expansé, pour obtenir une première feuille
composite,

- couplage d'un film composite de barrière aux
gaz (9) composé d'un matériau synthétique sur
la première feuille composite en correspondan-
ce avec la surface libre de ladite feuille de ma-
tériau thermoplastique expansé, pour obtenir
une deuxième feuille composite,

- réalisation d'une série de trous ou de fentes
(10) dans ladite deuxième feuille composite en
correspondance avec au moins une partie de
la surface non couplée de ladite feuille ou dudit
film non expansé(e), lesdits trous ou fentes se
prolongeant dans au moins une partie de
l'épaisseur de ladite feuille du matériau thermo-
plastique expansé (7), pour obtenir une deuxiè-
me feuille composite perforée,

- mise en forme de la deuxième feuille composite
perforée de telle sorte que l'on obtienne un pla-
teau semi-fini (1), ayant un fond (3) et des pa-
rois latérales (5) se terminant par un bord (6)
et où ledit film composite de barrière aux gaz
(9) définit la couche inférieure dudit plateau
semi-fini ;

- pliage du bord (6) du plateau semi-fini de sorte
qu'on dispose en correspondance avec celui-
ci, ledit film composite de barrière aux gaz (9)
au-dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau.

22. Procédé de préparation d'un plateau en matière
plastique selon la revendication 14, comprenant les

étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film ou d'une feuille non expansé
(e) de matériau synthétique (8) sur une surface
de ladite feuille de matériau thermoplastique
expansé, pour obtenir une première feuille
composite,

- couplage d'un film composite de barrière aux
gaz (9) composé d'un matériau synthétique sur
la première feuille composite en correspondan-
ce avec la surface libre de ladite feuille de ma-
tériau thermoplastique expansé, pour obtenir
une deuxième feuille composite,

- mise en forme de la deuxième feuille composite
de telle sorte que l'on obtienne un plateau semi-
fini (1), ayant un fond (3) et des parois latérales
(5) se terminant par un bord (6) et où ledit film
composite de barrière aux gaz (9) définit la cou-
che inférieure dudit plateau semi-fini ;

- réalisation d'une série de trous ou de fentes
(10) dans le fond dudit plateau semi-fini en cor-
respondance avec au moins une partie de la
surface non couplée de ladite feuille ou dudit
film non expansé(e) (8), lesdits trous ou fentes
se prolongeant dans au moins une partie de
l'épaisseur de ladite feuille du matériau thermo-
plastique expansé (7),

- pliage du bord (6) du plateau semi-fini de sorte
qu'on dispose en correspondance avec celui-
ci, ledit film composite de barrière aux gaz (9)
au-dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau.

23. Procédé de préparation d'un plateau en matière
synthétique selon la revendication 14, comprenant
les étapes de :

- mise à disposition d'une feuille d'un matériau
thermoplastique expansé (7) avec des cellules
sensiblement ouvertes, contenant au moins un
tensioactif ou agent mouillant,

- couplage d'un film ou d'une feuille non expansé
(e) de matériau synthétique (8) sur une surface
de ladite feuille de matériau thermoplastique
expansé, pour obtenir une première feuille
composite,

- couplage d'un film composite de barrière aux
gaz (9) réalisé en un matériau synthétique sur
la première feuille composite en correspondan-
ce avec la surface libre de ladite feuille de ma-
tériau thermoplastique expansé, pour obtenir
une deuxième feuille composite,

- mise en forme de la deuxième feuille composite
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de telle sorte que l'on obtienne un plateau semi-
fini (1), ayant un fond (3) et des parois latérales
(5) se terminant par un bord (6) et où ledit film
composite de barrière aux gaz (9) définit la cou-
che inférieure dudit plateau semi-fini ;

- pliage du bord (6) du plateau semi-fini de sorte
qu'on dispose en correspondance avec celui-
ci, ledit film composite de barrière aux gaz (9)
au-dessus de ladite feuille de matériau thermo-
plastique expansé (7), pour obtenir ledit pla-
teau,

- réalisation d'une série de trous ou de fentes
(10) dans le fond dudit plateau en correspon-
dance avec au moins une partie de la surface
non couplée de ladite feuille ou dudit film non
expansé(e) (8), lesdits trous ou fentes se pro-
longeant dans au moins une partie de l'épais-
seur de ladite feuille du matériau thermoplasti-
que expansé (7).

24. Procédé selon l'une quelconque des revendications
21 à 23, dans lequel lesdites étapes de couplage
sont réalisées respectivement, par un premier lami-
nage à chaud de ladite feuille de matériau thermo-
plastique expansé (7) avec ledit film ou ladite feuille
non expansé(e) (8), et un deuxième laminage à
chaud de la première feuille composite avec ledit
film composite de barrière aux gaz (9).
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