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(54) Container lid

(57)  Theinvention relates to a container lid (1) com-
prising a sealing zone (3) for joining at least part of the
lid (1) with the container (2), providing a peelable seal
with the container (2), the sealing zone (3) having a re-

Figure 3

duced wall thickness and a peelable sealing compound
comprising two incompatible polymers. The lid (1) is re-
closable and can be torn off from the container (2) in a
controlled manner.
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Description
Field of the invention

[0001] The invention relates to a lid for a container
which lid can be sealed to the container in such a way
that it is hermetically closed but can be opened in a well-
defined way and closed again. The lid of the invention is
suitable for containers which are intended for various ap-
plications in various sizes and shapes. Especially, the
lids are suitable for containers required to offer a hygienic,
tight packaging. This is typically required for food prod-
ucts, such as milk products, liver pate etc.

Background of the invention

[0002] Packages wherein a lid can be sealed to a con-
tainer are generally known in the art. One of the problems
commonly known with containers is the fact that a lid
cannot be opened in a controlled manner at its edge ar-
eas but the lid is ripped so that it becomes unusable for
renewed closing. Itis typical to provide a package having
twolids, one of which is sealed to the container and ripped
off, and the other can be closed mechanically. One typical
example of this arrangement is a margarine case wherein
the sealed lid is an aluminium foil and the reclosable lid
is made of thermoformed plastic sheet with a clip- or
snap-in-mechanism.

[0003] US 2004/0222227 A1 discloses a container for
solid, paste-like and flowable products, comprising a bot-
tom part and a lid having at its top a foil which is remov-
able. It is reported that no ripping or rolling off of the foil
neither any rupture of the lid is occurred during opening
of the container.

[0004] WO 2007/071252 A1 discloses a packaging
comprising a lid made of a material which is suitable for
injection moulding, like polypropylene, and provided with
a sealing zone for being joined with a container. It is re-
ported that unauthorised opening is prevented by adding
an active material to the sealing zone of the lid. It is dis-
closed that the seal is broken in joint and not in the sur-
rounding material due to the active material which chang-
es the material in the sealing zone to become weaker
than the material surrounding it.

[0005] US 5,114,068 discloses a package including a
bottom part and a lid of synthetic plastic material, like
polypropylene. In order to avoid having to tear the lid
upwards or bend it when detaching the lid from the bottom
part, a tear-off strip between two welded seams is pro-
vided with the lid.

[0006] One of the disadvantages associated with the
above packages, as well as any other known packages
with a sealable lid, is that a well-controlled opening pro-
cedure is not achieved where the lid after opening can
be used again to cover the container, if desired. It is a
further disadvantage that the heat transfer through the
lid and its sealing layer is poor whereby good sealing
properties for the lids are not achieved, especially as thick
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lids manufactured by injection moulding are concerned.
[0007] Itis desired to achieve good sealing properties
for the lids intended for use in tight packages, especially
forfood products, where any detrimental factors for even-
tual damaging of the content of the package should be
completely avoided. Also, it is desirable to perform the
heat sealing treatment of the lid at as short time period
as possible in order not to affect detrimentally the content
of the package. This is significant especially in case of
food packages.

[0008] Itisthe object of the presentinvention to provide
a lid for a container which can be sealed to a container
at a short sealing time and which can be opened in a
controlled manner and again be closed with good sealing
properties.

Brief description of the invention

[0009] The objects of the invention are achieved by a
lid for a container which can be sealed to a container,
providing a peelable seal, at a short sealing time. The
short sealing time is achieved by providing a reduced
wall thickness within the sealing zone of the lid where
welding of the lid to the container is accomplished, there-
by enhancing the heat transfer. Although the wall thick-
ness of the lid is reduced in the sealing zone, the lid shows
still sufficient rigidity and stiffness for controlled opening
and reclosability due to the thicker wall thickness of the
remaining part of the lid.

[0010] The advantage of the lid according to the inven-
tion resides in that a faster heat sealing treatment is
achieved enhancing the out-put and minimizing any
harmful influences, caused by the heat treatment, on the
content of the container. Moreover, the lid of the invention
can be manufactured in a simple and an inexpensive
manner.

Brief description of the drawings
[0011]

Figure 1 is a general view of a package composing
ofacontainerandthelid of the invention with a"snap-
in" construction;

Figure 2 is a top view of a package;

Figure 3 shows a detail of the sealing zone of the lid;
Figure 4 shows a detail of an embodiment of the lid
structure, where the lid is manufactured in a monol-
ayer form of a peelable sealing compound;

Figure 5 shows another embodiment of the lid struc-
ture, where the lid is manufactured as a two-layer
form with a peelable sealing compound;

Figure 6 shows yet another embodiment of the lid
structure, where the lid is a multilayer structure with
a peelable sealing compound provided by an IML-
film.
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Detailed description of the invention

[0012] The present invention provides a lid for a con-
tainer comprising a sealing zone for joining at least part
of the lid with the container, providing a peelable seal
with the container, the sealing zone having a reduced
wall thickness and a peelable sealing compound com-
prising two incompatible polymers.

[0013] It is to be understood that in context with the
present invention, the peelable sealing compound
means a polymer blend having a continuous phase and
a discontinuous phase of polymers. The continuous
phase constitutes a majority of the polymer blend and
comprises a polymer that is easily sealable to the con-
tainer. The discontinuous phase constitutes a minority of
the polymer blend and comprises a polymer that is rather
incompatible with the polymer of the continuous phase.
Generally, an amount of a polymer forming the discon-
tinuous phase is at most 40% by volume of the blend.
However, viscosity of the phases and the compounding
temperature, for example, may have an influence on the
ratio, wherefore the ratio can differ from said value. For
example, the higher the viscosity of the polymer of dis-
continuous phase, the easier the polymer forms a dis-
continuous phase even at higher concentrations.
[0014] A controlled opening of the lid of the invention
is achieved by a cohesive or adhesive failure effect. The
incompatibility of the polymers of the peelable sealing
compound enables that the lid can be opened in a well-
defined manner in the sealing zone and not in the sur-
rounding material and not such that the material around
the sealing zone is destroyed. For purposes of the
present application, without bounding to any theories,
the term cohesive failure means that after the lid has
been heat sealed to a container, the tearing off of the lid
from the container takes place within the peelable sealing
compound predominantly between the continuous and
discontinuous phases. In such case, the incompatibility
of the polymers is generally high. The cohesive failure
effect occurs in a monolayer structure but can appear
also in a multilayer structure of the lid where several lay-
ers of various polymers are present.

[0015] The term adhesive failure means that after the
lid has been heat sealed to a container, the tearing off of
the lid from a container takes place between the peelable
sealing compound and a layer lying on either side of the
peelable sealing layer. This may occur when the incom-
patibility of the polymers is predominant but is not so
pronounced as in the case of cohesive failure. The ad-
hesive failure effect may then appear in a single or mul-
tilayer structure of the lids of the invention. Opening of
the lid of the invention is still performed in a controlled
manner compared to a case where a peelable sealing
compound comprises one phase or several phases
which are compatible with each other, where braking of
the seal is not controlled but can take place randomly in
any layer of the lid.

[0016] Suitable polymers for the continuous phase of
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the invention include, but are not limited to, a polyolefin
with low melting point, like a polyolefin homopolymer,
such as polypropylene or polyethylene; a polyolefin co-
polymer, such as propylene copolymerwhere the comon-
omer is ethylene and/or butylene, a polyethylene copol-
ymer where the comonomer can be propylene, butylene,
methylpentene, hexene, octene or any other o-olefin, or
an ester monomer like vinylacetate, alkyl acrylate includ-
ing methyl (meth)acrylate, ethyl (meth)acrylate, butyl
(meth)acrylate or any other acrylate or methacrylate,
such as an ethylene vinylacetate copolymer, an ethylene
alkylacrylate copolymer etc. In general, the polymer form-
ing the continuous phase of the peelable sealing com-
pound must be sealable to a container. If a container is
made of plastics, it is preferred that the polymer forming
the continuous phase is compatible with the polymer of
the container.

[0017] Suitable polymers for the discontinuous phase
of the invention include, but are not limited to, a polymer
which is different from the polyolefin of the continuous
phase, like a polyolefin homopolymer, such as polyeth-
ylene, polypropylene, polybutylene, or a polymer of an-
other type, like polystyrene.

[0018] Examples of suitable peelable sealing com-
pounds (continuous phase/discontinuous phase) used in
the lid of the invention include, but are not limited to,
polyethylene copolymer/polypropylene, polypropylene
copolymer/- polyethylene, polyethylene copolymer/poly-
styrene, polypropylene copolymer/- polystyrene, poly-
ethylene/polybutylene, polypropylene/polybutylene. In
an embodiment of the invention, the peelable sealing
compound is polypropylene copolymer/polyethylene,
specifically polypropylene-butylene copolymer/HDPE
(high density polyethylene).

[0019] The peelable sealing compound of the two in-
compatible polymers can be manufactured with any
method known inthe artincluding, but notlimited to, solid-
state polymerisation, melt-compounding or a combina-
tion of said methods. Suitable methods are described for
example in EP 0588223 and EP 0803352. In order to
control the degree of incompatibility of the two polymers
to be used in a blend, compatibilizers, fillers etc. may be
introduced to the blend of the incompatible polymers.
[0020] In order to perform an efficient heat transfer
through the sealing zone of the lid during heat sealing
and to provide a proper seal between the lid and a con-
tainer at a short sealing time, the lid comprises a sealing
zone including a peelable sealing compound, the wall
thickness of which has been reduced compared to that
of the remaining part of the lid. In an embodiment of the
invention, the reduced wall thickness constitutes at most
50%, preferably 50% of the overall thickness of the lid.
The overall thickness of the lid is generally less than 600
pm, typically about 500 - 600 pwm. Thus, the wall thick-
ness of the sealing zone is preferably less than 300 p.m.
In an embodiment of the invention, the wall thickness lies
in the range of 21 - 300 wm. In another embodiment of
the invention, it lies in the range of 50 - 150 pm.
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[0021] The lid of the invention can be manufactured in
a monolayer form or multilayer form using various tech-
niques like injection moulding, or a combination of extru-
sion and thermoforming. The lid of the invention in a mon-
olayer form is preferably manufactured by injection
moulding. Multilayer structures of the lid can be obtained
by co-injection moulding, a combination of co-extrusion
and thermoforming, extrusion coating, adhesive lamina-
tion and in mould labelling (IML), preferably by IML. A
thinner section in the peelable sealing zone of the lid can
be accomplished either during the filling of the mould or
after the filling of the mould with a separate compression
tool, such as aring-shaped tool, operating mechanically,
hydraulically or pneumatically. It is preferred to accom-
plish the thinning after the filling of the mould, since in
this way the injection moulding cycle can be shortened
because the molten polymer does not need to flow
through a narrow section of the mould as is the case
when the thinning is accomplished during the filling of
the mould. In an embodiment of the invention, the thinner
section is formed during the injection moulding of the lid
with or without an IML film. In another embodiment of the
invention, the thinner section is formed during thermo-
forming with or without an IML film. A thinner section can
be made on the inside or the outside of the lid.

[0022] The invention will be further described below
under reference to embodiments shown in the attached
drawings, in which

[0023] Figure 1 illustrates a general view of a typical
package with a "snap-in" construction, including a bottom
part, container 2, and a lid 1 of the invention.

[0024] Figure 2 is a top view of a package which has
an exemplary circular form.

[0025] Figure 3 is a detailed view of section B denoted
in Figure 1, illustrating the sealing zone of the lid with a
reduced wall thickness welded to the rim of the container.
[0026] Figure 4 is a more detailed view of section C
denoted in Figure 3, illustrating an embodiment of the lid
structure according to the invention, in which the lid is
manufactured as a single layer consisting of a peelable
sealing compound (denoted as "Peel" in the Figure) com-
prising two incompatible polymers. The heat sealed joint
between the lid and the container is denoted by 3.
[0027] Thelid made as a monolayer of a peelable seal-
ing compound can be manufactured as disclosed above.
The thickness of the peelable sealing compound layer
corresponds to that of the entire thickness of the lid, i.e.
less than 600 p.m, except for the sealing zone where the
wall thickness has been reduced.

[0028] In another embodiment of the invention the lid
can be manufactured as a multilayer construction includ-
ing a layer of peelable sealing compound. Additional lay-
ers can provide specific characteristics desired for the
lid, like barrier against permeability of oxygen, water va-
pour, flavourings, UV radiation, etc., heat resistance and
stiffness for preventing deformation of the lid during the
heat sealing, and the like. In multilayer structures, it is
also possible toreduce the thickness of the peelable seal-

10

15

20

25

30

35

40

45

50

55

ing compound layer, and thus amount of the rather ex-
pensive compound, in multilayer structures and use
cheaper materials in the other layers of the lid without
bargaining the desired properties of the lid.

[0029] The thickness of the peelable sealing com-
pound layer applied in the multilayer structures of the lids
according to the invention varies in the range of 3 - 200
pm, preferably 5 - 50 wm, prior to thinning of the sealing
zone.

[0030] Figure 5 shows an embodiment of multilayer
construction of the lid where the lid is composed of two
layers. In this embodiment, a layer of polypropylene is
applied as the outermost layer of the lid. By this arrange-
ment, more stiffness is provided for the lid, facilitating the
handling of the lid during opening and subsequent print-
ing, if desired. The thickness of the polypropylene layer
can vary in the range of 17 - 400 pm.

[0031] Also, it may be desirable to provide an outer-
most layer of the lid with a polymer having a heat resist-
ance higher than that of the other layers of the lid. For
example, the lid can be provided with polyamide (PA) as
an outermost layer providing heat resistance and oxygen
barrier to the lid. Also thermoplastic polyesters, like pol-
yethylene terephtalate (PET), polybutylene terephtalate
(PBT), polyethylene naphthalate (PEN), polybutylene
naphtalate (PBN), polytrimethylene naphtalate (PTN),
and any other thermoplastic polyester can be used for
said purposes. Where high oxygen barrier is desired, eth-
ylene vinyl alcohol (EVOH), polyvinylidene chloride
(PVDC), and polyacrylonitrile (PAN) are useful. Good ox-
ygen barriers also provide good barrier against carbon
dioxide, nitrogen and gases used in modified atmosphere
packaging (MAP-gases). Water vapour resistance and
heat resistance can be accomplished, e.g., by polymethyl
pentene (PMP), and cycloolefin copolymers (COC). Fur-
thermore, the multilayer structure of the lid can comprise
clay in a nanosized form to provide good overall barrier
performance, heat resistance, stiffness and mechanical
strength to the lid.

[0032] The multilayer structure of the lid can also com-
prise an adhesion layer ('tie’) between the layers which
do not show sufficient adhesive attraction to each other.
Polar polymers like polyamide and EVOH bond to each
other and no additional adhesion layer is needed there-
between. However, in order to provide bonding between
a polar polymer and a non-polar polymer, like polyethyl-
ene or polypropylene, an adhesion layer is needed be-
tween the polar and non-polar polymer. Suitable materi-
als for an adhesion layer are for example maleic anhy-
dride grafted polypropylene, polyethylene or their copol-
ymers or blends.

[0033] In an embodiment of the invention, the lid com-
prises a substrate layer of an injection moulded, or ex-
truded and thermoformed layer of a thermoplastic poly-
mer having a low melting point, like polypropylene or pol-
yethylene copolymer, styrene based polymers and elas-
tomers, as the innermost layer of the lid, which is in pri-
mary contact with a container when heat sealed, as
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shown in Figure 6. By this way more stiffness and good
sealing properties are provided for the lid. The thickness
of the substrate layer applied before thinning can vary in
the range of 1 - 100 wm, preferably 2 - 20 pm, most
preferably 5 - 10 pm.

[0034] As stated above, a multilayer construction of
the lid of the invention can be performed for example by
co-extrusion, co-injection moulding (over-moulding), ex-
trusion coating, or thermoforming. A specific manufac-
turing technique suitable for producing a multilayer con-
struction of the lid according to the invention is injection
moulding by the known principle of in-mould labelling
(IML) procedure, where a label generally including infor-
mation of the product to be sold is joined to the lid already
in the injection moulding tool. In this specific embodiment
of the invention, the lid is provided with the peelable seal-
ing compound by IML technique. By the IML technique,
it is possible to manufacture the lid in a convenient way,
providing a lid with a sufficient stiffness and reproducible
properties, which has a relatively thin and uniform peela-
ble sealing compound layer, and if desired, other signif-
icant properties like printability and barrier features, as
described above. This embodiment of the lid is illustrated
in Figure 6, where the peelable sealing compound is pro-
vided by an IML-film and the lid further comprises a sub-
strate layer. The thickness of an IML-film can vary in the
range of 20-299 um, preferably 50 - 100, more preferably
60 - 70 pm.

[0035] The IML-film can be applied on either side of
the substrate layer. In an embodiment of the invention,
the IML-film is applied on the outer side of the injection
moulded layer, as shown in Figure 6. The lid construction
of Figure 6 has a further advantage that excellent sealing
properties of the lid are achieved without causing any
undesirable deformation of the IML-film and of the peela-
ble sealing compound, which could weaken the strength
or uniformity of the seal. Instead, a well-defined opening
of the lid is achieved under cohesive or adhesive failure.
[0036] The lid of the invention can be heat sealed to a
container made of various kind of materials that show
sufficient resistance to heat treatment of relative short
duration. Thus, the container can be made of plastics,
metals, like aluminium or steel, glass, ceramics, paper-
board, etc., or combinations of these, like extrusion coat-
ed paperboard, epoxy-coated steel, glass coated with
plastic powder etc.

[0037] The lid of the invention is especially suitable to
be sealed to a container made by injection moulding or
thermoforming of polypropylene or polyethylene, but can
easily be sealed also to containers made of polystyrene,
PET etc. For example when a container is made of poly-
propylene, the substrate layer of the lid, which is in pri-
mary contact with the container when the lid is heat
sealed, comprises polypropylene copolymer, thereby en-
suring the highest sealability of the lid to the container.
In another example, if a container is made of polystyrene,
PET, or any other polymer composed of aromatic mon-
omers, it is preferable for high sealing performance of
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the lid that the layer which is in direct contact with the
container, i.e. the substrate layer or the peelable sealing
compound, contains aromatic monomers. Where a con-
tainer is manufactured from aluminium, steel, glass, or
any other inorganic material, the layer which is in direct
contact with the container should comprise functional,
reactive chemical groups, which provide good bonding
to these materials.

[0038] Itis preferred that the lid of the invention is man-
ufactured in a manner that it is reclosable with any re-
closure mechanism known in the art. The lid can thus be
closed to a container, for example, by clip or snap-in-
connection. For example, the reclosure mechanism can
be based on rim on the container extending all around
the container opening, and a collar element of the lid,
also extending all around the container opening and the
rim of the container with a projection extending below the
edge of the rim of the container. An example of the re-
closure mechanism is shown in Figures 1 and 3.

Examples

[0039] In the following, non-limiting examples are giv-
en for alternative IML-films to be used in the lid of the
invention, which is composed of several layers. The ab-
breviations have the following meanings: PA = polya-
mide, PP = polypropylene, EVOH = ethylene vinyl alco-
hol, adhesion layer = PP grafted with maleic anhydride.
The thicknesses of the varying layers indicate thickness-
es prior to thinning of the lid.

a. PA/adhesion layer/PP/peelable sealing com-
pound

30 pm/14 pm/225 pm/30 pm

Total thickness of the IML-film: 299 pm

b. PA/adhesion layer/peelable sealing compound

7 um/6 pm/7 pm

Total thickness of the IML-film: 20 pm

c. PA/EVOH/adhesion layer/PP/peelable sealing
compound

30 pm/14 pm/12 m/210 m/30 pm

Total thickness of the IML-film: 299 pm

[0040] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. A container lid comprising a sealing zone for joining
at least part of the lid with the container, providing a
peelable seal with the container, the sealing zone
having areduced wall thickness and a peelable seal-
ing compound comprising two incompatible poly-
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mers.

The container lid according to claim 1, wherein the
peelable sealing compound is a polymer blend of a
continuous and discontinous phase, selected from
the group of polyethylene copolymer/polypropylene,
polypropylene copolymer/polyethylene, polyethyl-
ene copolymer/polystyrene, polypropylene copoly-
mer/polystyrene, polyethylene/polybutylene, and
polypropylene/polybutylene, preferably polypropyl-
ene copolymer/polyethylene.

The container lid according to claim 1 or 2, wherein
the wall thickness of the sealing zone constitutes at
most 50% of the overall thickness of the lid.

The container lid according to claim 3, wherein the
wall thickness of the sealing zone lies in the range
of21-300 pm preferably in the range of 50 - 150 p.m.

The container lid according to any of the preceding
claims, wherein the lid is manufactured by injection
moulding or a combination of extrusion and thermo-
forming, preferably injection moulding, wherein the
reduced wall thickness is accomplished after the fill-
ing of the mould with a compression tool in the mould.

The container lid according to any of the preceding
claims, wherein the lid is manufactured as a multi-
layer structure.

The container lid according to claim 6, wherein the
thickness of the peelable sealing compound layer
prior to thinning varies in the range of 3 - 200 um,
preferably 5 - 50 um.

The container lid according to claim 6 or 7, wherein
the peelable sealing compound is provided by an
IML-film prepared by in-mould-labelling technique.

The container lid according to claim 8, wherein the
IML-film is composed of PA/adhesion layer/PP/
peelable sealing compound.

The container lid according to claim 8 or 9, wherein
the thickness of the IML-film is 20 - 299 pm, prefer-
ably 50 - 100, more preferably 60 - 70 pm.

The container lid according to any of the claims 8 to
10, wherein the lid comprises a substrate layer of an
injection moulded, or extruded and thermoformed
layer of thermoplastic polymer, and an IML-film dis-
posed on the substrate layer.
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