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CONTAINER

(57) The present invention pertains to packaging
container (2) for food comprising an outer part (4) and
an inner part (6), wherein the outer part (4) comprises
paper and/or cardboard, wherein the inner part (6) com-
prises a plastic, wherein the inner part (6) is thermo-
formed, wherein the inner part (6) comprises a bottom
(8), a flange (10) and a wall (12), wherein the wall (12)
connects the flange (10) and the bottom (8), wherein the

outer part (4) is at least partially enclosing the inner part
(6),wherein in particular theouter part (4) is enclosing the
wall (12) of the inner part (6), wherein the inner part (6)
comprises a circumferential shoulder (14) at the bottom
(8), wherein the outer part (4) is arranged on the shoulder
(14) and the shoulder (14) supports the outer part (4),
wherein the shoulder (14) comprises at least one recess
(16).
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Description

FIELD OF THE INVENTION

[0001] The present invention pertains to a packaging
container for food and a method to produce a packaging
container.

BACKGROUND OF THE INVENTION

[0002] The packaging container for food is used to
store different types of food for example yoghurt, drinks
or coffee.
[0003] The packaging container for food comprises an
outer part and an inner part. The outer part usually
comprises paper and/or cardboard. The inner part com-
prises a plastic, wherein the inner part is thermoformed.
The inner part comprises a bottom, a flange, and a wall,
wherein the wall connects the flange and the bottom.
Usually, the outer part is at least partially enclosing the
inner part, wherein in particular the outer part is enclosing
the wall of the inner part. Therefore, the inner part com-
prises a circumferential shoulder at the bottom and
wherein the outer part is arranged on the shoulder and
the shoulder supports the outer part.
[0004] The combination of the inner part comprising a
plastic and the outer part comprising paper and/or card-
board enables the adjustment of the mechanical proper-
ties of the packaging container. Thus, a packaging con-
tainer with beneficial mechanical properties for storing,
transportation and filling can be achieved by the combi-
nation of the materials.
[0005] Moreover, because of the outer part, which
comprises paper and/or cardboard, the inner part can
be thin. Hence, less plastic is used for a packaging
container, so that the production of the packaging con-
tainer is environmentally friendly. Further, the inner part
and the outer part can be separated so that the different
materials of the packaging container can be recycled
separately. In doing so, the recycling and consequently
the environmental friendliness of the packaging contain-
er is improved.
[0006] However, the attachment of the outer part to the
inner part is difficult. The outer part is arranged on the
shoulder and supported by the shoulder. Hence, the
outer part and the inner part are mainly connected by
the shoulder. Though, the shoulder is usually rounded
and small, because the shoulder is an undercut during
the thermoforming of the inner part. Thus, the shoulder
hinders the removal of the inner part as force must be
applied to remove the shoulder from the thermoforming
machine. Consequently, only small shoulders can be
produced to enable a removal of the inner part from
the thermoforming machine. Big shoulders would be
destroyed during the removal.
[0007] A small shoulder badly supports the outer part.
Hence, a detachment of the outer part from the inner part
regularly happens. After the detachment of the outer part

from the inner part the packaging container is disposed,
or the outer part is manually attached to the inner part.
[0008] In addition, during the filling of the packaging
container there is high humidity. Thus, the outer part
comprisingpaper and/or cardboard expandsand falls off.
[0009] To prevent the separation of the inner part and
the outer part usually the outer part is fixed to the inner
part by an adhesive bond. However, this complicates the
recycling of the packaging container. On the one hand,
the adhesive bond is another material that is used to
manufacture the packaging container. Hence, for recy-
cling besides the inner part and the outer part, the ad-
hesive bondmust be separated and recycled separately.
Hence, another separation step and recycling step is
necessary for the adhesive bond. On the other hand,
the adhesive bond complicates the separation or even
self-separation of the outer part and the inner part. Usual-
ly, the region of the packaging container, where the outer
part is adhesively bonded to the inner part cannot be
separated mechanically. Thus, there is a region of the
packaging container that cannot be mechanically sepa-
rated since the adhesive bond joins the inner part and the
outer part. Consequently, this region cannot be recycled.
[0010] Forexample, fromEP2377766A1apackaging
container is known with an inner part and an outer part.
The inner part comprises two, three or more radially
outwardly projecting support projections arranged one
behind the other in the circumferential direction. How-
ever, to fix the outer part firmly to the inner part EP 2 377
766 A1 also recommends gluing the outer part on the
inner part. This complicates the recycling of the packa-
ging container.
[0011] Based on this prior art it is the object of the
invention to provide an environmentally friendly and dur-
able packaging container, which is also cost-effective
and efficient. It is another object of the invention to
provide a method to produce a packaging container.

SUMMARY OF THE INVENTION

[0012] According to a first aspect of the invention the
object is solved by a packaging container for food com-
prising an outer part and an inner part, wherein the outer
part comprises paper and/or cardboard, wherein the
inner part comprises a plastic, wherein the inner part is
thermoformed, wherein the inner part comprises a bot-
tom, a flange and a wall, wherein the wall connects the
flange and the bottom, wherein the outer part is at least
partially enclosing the inner part, wherein in particular the
outer part is enclosing the wall of the inner part, wherein
the inner part comprises a circumferential shoulder at the
bottom, wherein the outer part is arranged on the
shoulder and the shoulder supports the outer part,
wherein the shoulder comprises at least one recess.
[0013] Theat least one recess facilitates the removal of
the inner part since the shoulder ismore flexible because
of the recesses. Therefore, the shoulder is improved as it
is larger and it is also not destroyed during the removal
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from the thermoforming machine. Hence, the support of
the outer part by the shoulder of the inner part is sig-
nificantly improved. Hereby, the connection of the outer
part to the inner part is enhanced. Therefore, during
filling, transport and storing a detachment of the outer
part from the inner part can be prevented. Therefore, the
waste is reduced as the packaging container is more
durable and thus environmentally friendly. Further, due to
the reduction of waste the packaging container is more
efficient and more cost-effective. Moreover, there is no
need to attach the outer part for example by an adhesive
bond to the inner part, so that the recycling of the packa-
ging container is facilitated. Thus, the packaging contain-
er becomes more environmentally friendly. In addition,
due to the better support of the outer part by the inner part
the force transmission from the inner part to the outer part
and vice versa is enhanced, so that the packaging con-
tainer is more durable.
[0014] The packaging container for food can be used
for yoghurt, drinks and/or coffee. The packaging contain-
er can be impermeable to fluids, in particular water. The
packaging container can comprise a lid and/or a covering
foil to seal the packaging container. The packaging con-
tainer can have the shape of truncated cone, wherein in
particular the packaging container tapers from the flange
to the bottom.
[0015] The outer part can fit snugly to the inner part.
The outer part can comprise recycled paper and/or re-
cycled cardboard. The outer part can consist of paper, in
particular recycled paper, and/or cardboard, in particular
recycled cardboard. The outer part is at least partially
enclosing the inner part can mean that the outer surface
of the inner part is at least partially covered by the outer
part. If the outer part can beenclosing thewall of the inner
part a very reliable and sustainable force transmission
can be assured. In addition, a contamination of the outer
part for example by liquids can be prevented, so that the
paper and/or cardboard cannot soak the liquid. Hence,
the packaging container becomes more durable. The
outer part can be printed.
[0016] The inner part can form a hollow space for
storing the food. The inner part can limit this hollow
space. The packaging container can be configured such
that only the inner part can contact the food. The flange of
the inner part can comprise a sealing edge. In doing so,
the packaging container can be easily closed. The inner
part can consist of a plastic.
[0017] Thermoforming can be a manufacturing pro-
cess. During thermoforming a sheet of plastic can be
heated to a pliable temperature, formed into a specific
shape in a mould and in particular cut into a usable
product. The sheet can be heated in an oven to a tem-
perature highenough to stretch it into or onto amould and
cool it to a finished shape. Hence, the inner part can only
comprise materials which can be thermoformed. Those
materials can have a high elastic elongation. The inner
part can have a wall with continuous or slightly reducing
wall thickness from the flange to the bottom due to the

thermoforming.
[0018] The circumferential shoulder can be placed at
the bottom. The bottom can be the lowest tenth of the
inner part. The shoulder can be arranged on the outside
of the inner part. The shoulder can have awider diameter
than thebottom.Thediameter canbe theextension in the
radial direction. The diameter can be the extension per-
pendicular to the longitudinal axis. The longitudinal axis
can extend from the centre of the bottom to the centre of
the flange. The shoulder can have a rectangular cross
section perpendicular to the radial axis. In doing so, the
shoulder can be very durable and provide a good support
for the outer part. Hence, the packaging container can be
produced without an adhesive bond so that the packa-
ging container can be more environmentally friendly.
[0019] The outer part is arranged on the shoulder and
the shoulder supports the outer part. The outer part can
have no connection to the ground. Hence, the weight of
the outer part and the forces applied to the outer part can
only be transferred to the ground via the shoulder and
finally via the bottom of the inner part. The shoulder
supports the outer part can mean that the outer part
can rest on the shoulder of the inner part.
[0020] The outer part can be fixed between the
shoulder and the flange. In this way, the outer part can
be easily and securely fixed to the inner part by the
shoulder and the flange. The outer part can be only
attached to the inner part in an interlocking and/or
force-fitting manner. In this way no substance-to-sub-
stance bond can be necessary so that the packaging
container can be easy to recycle and hence more envir-
onmentally friendly.
[0021] The at least one recess can have smaller radius
than the shoulder at its maximum circumference. The at
least one recess can lay behind the outer edge of the
shoulder in the radial direction. The radius can be the
extension in the radial direction. The radius can be the
extension perpendicular to the longitudinal axis. The
longitudinal axis can extend from the centre of the bottom
to the centre of the flange. The shoulder can comprise
anynumber of recesses. Theat least one recess canbea
material recess. The at least one recess can have the
recess of the bottom. In doing so, the at least one recess
can be an area at the bottom without the shoulder. In the
cross section along the longitudinal axis the radius of the
shoulder canchange,wherein theat least one recesscan
have a smaller radius than the residual part of the
shoulder.
[0022] In one embodiment the shoulder can comprise
a holding range, wherein the holding range can extend in
the radial direction of the shoulder, wherein the holding
range can be between the outer edge of the shoulder and
the intersection of the surface of the shoulder and the
connecting line from the flange to the bottom along the
wall, wherein the holding range can be at least 0.3 mm,
preferably at least 0.8 mm and most preferably at least
1.5 mm.
[0023] In doing so, the shoulder can efficiently and
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stably support the outer part. Therefore, the support of
the outer part by the shoulder of the inner part can be
significantly improved. Hereby, the connection of the
outer part to the inner part can be enhanced. Therefore,
during filling, transport and storing a detachment of the
outer part from the inner part can be prevented. There-
fore, thewaste canbe reduced as the packaging contain-
er canbemoredurableand thusenvironmentally friendly.
Further, due to the reduction of waste the packaging
container can be more efficient and more cost-effective.
Moreover, there can be no need to attach the outer part
for example by an adhesive bond to the inner part, so that
the recycling of the packaging container can be facili-
tated. Thus, the packaging container can become more
environmentally friendly. In addition, due to the better
support of the outer part by the inner part the force
transmission from the inner part to the outer part and
vice versa can be enhanced, so that the packaging con-
tainer can be more durable.
[0024] If the holding range can be at least 0.8 mm the
connection of the outer part and the inner part can be
significantly enhanced. If the holding range can be at
least 1.5mmadetachment of the inner part and the outer
part can be prevented.
[0025] The holding range can support the outer part.
The outer part can be arranged on the holding range. The
holding rangecanbeacircumferential planeon theupper
surface of the shoulder.
[0026] The radial direction of the shoulder can be
perpendicular to the longitudinal axis. The longitudinal
axis canextend from thecentreof thebottom to thecentre
of the flange. The holding range can extend in the radial
direction, while at the same time also extend to a certain
amount in along the longitudinal axis. The holding range
can be inclined to the radial axis, but it can still extend in
the radial direction in this case.
[0027] Theouter edgeof theshoulder canbe thepart of
the shoulder with the largest radius starting from the
longitudinal axis. The outer edge of the shoulder can
be part of the shoulder which extends furthest in the
radial direction of the shoulder. The outer edge can be
the maximum circumference of the shoulder.
[0028] The intersection of the surface of the shoulder
and the connecting line from the flange to the bottom
along the wall can be connection point of the wall and the
surface of the shoulder. The connecting line can extend
from the flange to thebottomalong thewall on theoutside
of the inner part. If the wall can comprise an undercut or
any other minor geometrical feature like an elevation or
an indentation, the connecting line can linearly extend
along the main portion of the surface of the wall. The
connecting line can be linear. The surface of the shoulder
can be the upper surface of the shoulder. The upper
surface of the shoulder can be the plane facing the flange
of the inner part.
[0029] In one embodiment the at least one recess can
be offset towards the centre of the inner part compared to
the outer edge of the shoulder, wherein the at least one

recess can be connected with the outer edge of the
shoulder by at least one ramp, wherein in particular the
at least one ramp can have an angle of 10°‑80°, prefer-
ably 30°‑60°, most preferably 40°‑50°.
[0030] In doing so, the connection of the outer edge of
the shoulder and the at least one recess can be very
stable and reliable as a material cracking at the connec-
tion can be prevented. Hence, the inner part can be
durable so that the packaging container can be very
durable, which can make the packaging container very
environmentally friendly and cost-effective.
[0031] If the ramp can have an angle of 10°‑80° a
material breach can reliably be prevented. If the ramp
can have an angle of 30°‑60° the durability can be en-
hanced.
[0032] If the ramp can have an angle of 40°‑50° a
material breach can reliably be prevented. In addition,
the removal of the inner part from the thermoforming
machine can be simplified so that larger shoulders can
be produced. Hence, the attachment of the outer part to
the inner part can be improved so that the packaging
container can be very durable, which can make the
packaging container very environmentally friendly and
cost-effective.
[0033] The ramp can be a flat surface that can be
inclined to the outer edge of the shoulder and/or to the
circumference of the at least one recess. The ramp can
have a constant gradient.
[0034] In one embodiment the at least one recess can
taper in the circumferential direction along the direction
from the flange to the bottom, in particular with a max-
imumangle of 15°, or wherein the at least one recess can
have a continuous width in the circumferential direction
along the direction from the flange to the bottom.
[0035] If the at least one recess can taper in the cir-
cumferential direction along the direction from the flange
to the bottom, the removal of the inner part from the
thermoforming machine can be simplified leading to a
better shoulder. Hence, the attachment of the outer part
to the inner part by the shoulder can be improved so that
the packaging container can become more durable. A
maximum angle of 15° can ensure a simple removal and
an enhanced stability of the packaging container.
[0036] If the at least one recess can have a continuous
width in the circumferential direction along the direction
from the flange to the bottom, the packaging container
can be very stable and durable since the continuous
width can stabilise the inner part.
[0037] The direction from the flange to the bottom can
be a straight line from the flange to the bottom along the
wall on the outside of the inner part. If the wall can
comprise an undercut or any other minor geometrical
feature like an elevation or an indentation, the direction
from the flange to the bottom can linearly extend along
the main portion of the surface of the wall.
[0038] The circumferential direction can be the rota-
tional direction along the wall of the inner part around the
longitudinal axis of the packaging container.
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[0039] Taper can mean that the width in the circumfer-
ential direction of the at least one recess decreases in the
direction from the flange to the bottom of the inner part.
[0040] In one embodiment the at least one recess can
be 5‑80%, preferably 10‑60% and most preferably
15‑40% of the shoulder.
[0041] In doing so, the removal of the inner part can be
simplified with increasing amount of the at least one
recess. Hence, the shoulder can be larger so that the
attachment of the outer part to the inner part can be
improved. In doing so, no substance-to-substance bond
can be necessary so that the packaging container can be
easy to recycle and hencemore environmentally friendly.
At the same time theouter part canbedurablyattached to
the inner part because the recess can be at most 80% of
the shoulder.
[0042] If the at least one recess can be 10‑60% of the
shoulder the effect can be enhanced.
[0043] If the at least one recess can be 15‑40% of the
shoulder theeffect canbe further enhanced. Inaddition, a
force can be reliably transferred from the inner part to the
outer part and vice versa. Hence, the stability and the
durability of the packaging container can be enhanced.
Moreover, forces canalso be reliably transferred from the
inner part to the outer part and vice versa during crushing
of the packaging container for recycling. Hence, the
recycling can be simplified so that the packaging contain-
er can become more environmentally friendly.
[0044] Theamountof theat least one recesscanbe the
amount of the circumference of the shoulder which can
consist of the at least one recess. The circumference of
the shoulder can be the outer edge of the shoulder
running in the circumferential direction.
[0045] In one embodiment the shoulder can comprise
at least two recesses, and wherein the at least two
recesses can be spaced apart in the circumferential
direction.
[0046] In doing so, the removal of the inner part can be
further simplified. Thus, theshoulder canbe larger so that
the attachment of the outer part to the inner part can be
improved.
[0047] In one embodiment the at least two recesses
can be equidistantly arranged in the circumferential di-
rection.
[0048] In doing so, the removal of the inner part can be
simplified. Hence, the shoulder can be larger so that the
attachment of the outer part to the inner part can be
improved. Equidistantly arranged can mean that in the
circumferential direction of the inner part the at least two
recesses can be separated by the same angle. For ex-
ample, two recesses can be spaced apart by 180°, while
four recesses can be spaced apart by 90°.
[0049] In one embodiment the inner part can comprise
a stacking edge, wherein the stacking edge can be ar-
ranged on the inside of the inner part, and wherein the
stacking edge can be circumferential.
[0050] In doing so, the packaging containers can be
efficiently stored and transported. Hence, the packaging

container canbecomemoreenvironmentally friendly and
more cost-effective.
[0051] The stacking edge can be an element config-
ured to prevent packaging containers from attaching
firmly to each other. The stacking edge can comprise a
plane perpendicular to the longitudinal axis of the packa-
ging container. The plane of the stacking edge can be
configured to receive the bottom of a packaging contain-
er.
[0052] In one embodiment the stacking edge can com-
prise at least one interruption, and wherein in particular
the at least one interruption can taper in the circumfer-
ential direction along the direction from the flange to the
bottom, in particular with a maximum angle of 15°, or
wherein in particular the at least one interruption can
have a continuous width in the circumferential direction
along the direction from the flange to the bottom.
[0053] This can have the advantage that the flexibility
of the inner part for the removal from the thermoforming
machine is further increased. Thus, the removal of a
larger shoulder can be simplified. Hence, the attachment
of the outer part to the inner part can be improved. Thus,
the packaging container can be very cost-effective and
environmentally friendly since a detachment and hence
waste can be prevented.
[0054] If the at least one interruption can taper in the
circumferential direction along the direction from the
flange to the bottom, the removal of the inner part from
the thermoformingmachine canbe simplified leading to a
better shoulder. Hence, the attachment of the outer part
to the inner part by the shoulder can be improved so that
the packaging container can become more durable. A
maximum angle of 15° can ensure a simple removal and
an enhanced stability of the packaging container.
[0055] If the at least one interruption can have a con-
tinuous width in the circumferential direction along the
direction from the flange to the bottom, the packaging
container can be very stable and durable since the con-
tinuous width can stabilise the inner part.
[0056] Taper can mean that the width in the circumfer-
ential direction of the at least one interruption decreases
in the direction from the flange to the bottom of the inner
part.
[0057] The at least one interruption can have larger
diameter than the minimum circumference of the stack-
ing edge. The at least one interruption can extend further
in the radial direction than the stacking edge. The dia-
meter can be the extension in the radial direction. The
diameter can be the extension perpendicular to the long-
itudinal axis. The longitudinal axis can extend from the
centre of the bottom to the centre of the flange. The
stacking edge can comprise any number of interruptions.
The at least one interruption can have the diameter of the
wall. In doing so, the at least one interruption can be an
area at the wall without a stacking edge.
[0058] The stacking edge can comprise at least two
interruptions, wherein the at least two interruptions can
be spaced apart in the circumferential direction. The at
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least two interruptions can be equidistantly arranged in
the circumferential direction.
[0059] In one embodiment the at least one interruption
can be 5‑90%, preferably 20‑75% and most preferably
35‑60% of the stacking edge.
[0060] In doing so, the removal of the inner part can be
simplified with increasing amount of the at least one
interruption. Hence, the shoulder can be larger so that
the attachment of the outer part to the inner part can be
improved. At the same time the stacking of packaging
containers can be assured because the at least one
interruption is at most 90% of the stacking edge.
[0061] If the at least one interruption can be 20‑75% of
the stacking edge the effect can be enhanced.
[0062] If the at least one interruption can be 35‑60% of
the stacking edge the effect can be further enhanced. In
addition, since the at least one interruption can be
35‑60% of the stacking edge the flexibility of the inner
part can be enhanced. Therefore, the shoulder can be
maximizedso that a force canbe reliably transferred from
the inner part to the outer part and vice versa. Hence, the
stability and the durability of the packaging container can
be enhanced. Moreover, during transport and storing
forces can also be reliably transferred from one packa-
ging container to another packaging container and ab-
sorbed from the packaging container by the stacking
edge. Hence, the packaging container can be more dur-
able.
[0063] The amount of the at least one interruption can
be the amount of the circumference of the stacking edge
which can consist of the at least one interruption. The
circumferenceof the stacking edgecanbe the inner edge
of the stacking edge running in the circumferential direc-
tion.
[0064] In one embodiment the at least one recess can
be spaced apart in the circumferential direction from the
at least one interruption.
[0065] In doing so, the flexibility of the inner part can be
significantly increased due to the at least one recess and
the at least one interruption. As the at least one recess
and theat least one interruption canbespacedapart from
each other, different regions of the inner part can bemore
flexible becauseof theat least one recess and theat least
one interruption. Hence, the removal from the thermo-
forming machine can be further simplified in the different
regionswhere theat least one recess and theat least one
interruption can be located. Thus, the removal of a larger
shoulder can be simplified. Hence, the attachment of the
outer part to the inner part can be increased. Thus, the
packaging container can be very cost-effective and en-
vironmentally friendly since a detachment and hence
waste can be prevented. At the same time the function
of the shoulder and the stacking edge can be assured.
[0066] Spaced apart can bemean that the at least one
recess and the at least one interruption can be located at
different regions along the circumference of the packa-
ging container around the longitudinal axis. Additionally,
the at least one recess and the at least one interruption

can be spaced apart along the longitudinal axis.
[0067] In one embodiment the at least one interruption
can extend further in the circumferential direction of the
inner part than the at least one recess.
[0068] In this way, the flexibility of the inner part can be
maximized for the removal from the thermoforming ma-
chine. Therefore, the removal of a larger shoulder can be
simplified, so that the attachment of the outer part to the
inner part can be increased. Here, the flexibility can be
increased by the at least one interruption, which can
extend further in the circumferential direction of the inner
part than the at least one recess. At the same time the at
least one recess can be smaller in the circumferential
direction, so that the part of the shoulder supporting the
outer part can be larger. Hence, the attachment of the
outer part to the inner part can be improved, while at the
same time the removal of a larger shoulder can be
simplified due to the increased flexibility by the at least
one interruption.
[0069] In one embodiment the outer part can comprise
at least one separation region.
[0070] In doing so, the outer part and the inner part can
be easily separated to facilitate the separation of the
outer part and the inner part. In this way, the recycling
of the packaging container can be simplified. Hence, the
packaging container can be more environmentally
friendly. In particular, due to theat least one recessand/or
the at least one interruption the outer part can be safely
attached to the inner part so that no additional bonding
can be needed. Hence, the at least one recess and/or the
at least one interruption in combination with the at least
one separation region improve the recyclability of the
packaging container so that the packaging container
can be more environmentally friendly.
[0071] Therefore, the outer part can comprise a planar
material, the planar material can include a first periphery
andadiametrically opposedsecondperiphery, theplanar
material can include an upper periphery and a diametri-
cally opposed lower periphery, the peripheries can at
least generally limit the planar material, the planar ma-
terial can have a front side and a rear side, the planar
material can include a first connecting portion which can
be disposed at the first periphery and between the upper
periphery and the lower periphery, the planar material
can have a second connecting portion which can be
disposed at the second periphery and between the upper
periphery and the lower periphery, the planar material
can include a separation region, the separation region
being disposed between the first connecting portion and
the second connecting portion, the separation region
extending at least partially from the lower periphery to
the upper periphery, wherein the separation region can
comprise a central separation portion, an upper separa-
tion portion and a lower separation portion, wherein the
upper separation portion can be disposed above the
central separation portion and between the central se-
paration portion and the upper periphery, wherein the
lower separation portion can be disposed below the
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central separation portion and between the central se-
paration portion and the lower periphery, wherein the
upper separation portion and the lower separation por-
tion can each have at least one front incision on the front
side, wherein the front incision can extend at least par-
tially from the lower periphery to the upper periphery,
wherein the upper separation portion and the lower se-
paration portion can each have at least one rear incision
on the rear side, wherein the rear incision can extend at
least partially from the lower periphery to the upper
periphery, wherein the central separation portion can
have at least one opening.
[0072] In this way, the outer part can be reliably and
easily detached from the inner part, so that the packaging
container canbeparticularly easy to recycle and can thus
be particularly environmentally friendly.
[0073] The outer part can comprise a planar material,
said planar material can include a first periphery, a dia-
metrically opposed second periphery, said planar mate-
rial can include an upper periphery and a diametrically
opposed lower periphery, said peripheries can at least
generally limit said planar material, said planar material
can have a front side and a rear side, wherein the planar
material can have a first connecting portion disposed at
the first periphery and between the upper periphery and
the lower periphery,wherein theplanarmaterial canhave
a second connecting portion disposed at the second
periphery andbetween theupper periphery and the lower
periphery, wherein the planar material can include a
perforation, wherein said perforation can be disposed
between said first connecting portion and said second
connecting portion, said perforation can extend at least
partially from said upper periphery to said lower periph-
ery, said perforation can comprise a plurality of incisions
into and/or through said planar material, said incisions
can be at least partially lined up in sequence and can
define predetermined separation portions by common
spacing, wherein at least one incision can be formed
as an engagement incision for manual engagement into
or through the planar material so that the predetermined
separation portions can be separated, wherein the per-
foration can comprise a central perforation portion, an
upper perforation portion and a lower perforation portion,
wherein the upper perforation portion can be disposed
above the central perforation portion and between the
central perforation portion and the upper periphery,
wherein the lower perforation portion can be disposed
below the central perforation portion and between the
central perforation portion and the lower periphery,
wherein theupper perforation portion, said lower perfora-
tion portion and said central perforation portion can each
comprise at least one of said incisions, said engagement
incision can be associated with said central perforation
portion, said engagement incision can have an upper
end, said upper end being located closer to said upper
perforation portion than to said lower perforation portion,
said upper perforation portion can comprise a lower
incisionwherein the lower incision can be located closest

to the engagement incision, wherein the lower incision
can have a lower end, wherein the engagement incision
can have a lower end, wherein the lower end can be
located closer to the lower perforation portion than to the
upper perforation portion, wherein the lower perforation
portion can have an upper incision, wherein the upper
incision can be located closest to the engagement inci-
sion, wherein the upper incision can have an upper end,
wherein the upper end of the engagement incision canbe
spaced apart fromand located below the lower end of the
lower incision, wherein the lower end of the engagement
incision can be spaced apart from and located above the
upper end of the upper incision.
[0074] In this way, the outer part can be reliably and
easily detached from the inner part, so that the packaging
container can be particularly recyclable and thus parti-
cularly environmentally friendly.
[0075] In one embodiment the inner part can comprise
polyethylene terephthalate, in particular recycled poly-
ethylene terephthalate, polystyrene, in particular re-
cycled polystyrene, and/or polypropene, in particular
recycled polypropene, or wherein the inner part can
consist of polyethylene terephthalate, in particular re-
cycled polyethylene terephthalate, polystyrene, in parti-
cular recycled polystyrene, and/or polypropene, in parti-
cular recycled polypropene.
[0076] Polyethylene terephthalate can be particularly
light, so that the inner part and thus also the packaging
container can be particularly light. In this way, energy can
be savedwhen transporting the packaging container due
to its lightweight. In thisway, thepackaging container can
be more environmentally friendly.
[0077] Polypropylene can be easily processed so that
the inner part can be manufactured precisely. Thus, the
inner part can be particularly thin, so that the inner part
and thus also the packaging container can be produced
with particularly little material. This means that material
can be saved, and the packaging container can be parti-
cularly light. This means that resources can be con-
served, and energy can be saved when transporting
the packaging container due to its low weight. This can
reduce the environmental impact. In addition, polypro-
pylene can shrink after forming so that the removal of the
inner part can be simplified.
[0078] Polystyrene can be thin and can be at the same
time very durable. In addition, polystyrene can provide a
large temperature window for manufacture and can be
easy to thermoform. Moreover, polystyrene can be ther-
moformedwithout pre-heating. Hence, the inner part can
be produced very efficiently and cost effectively.
[0079] Furthermore, polyethylene terephthalate, poly-
styrene and polypropylene can be easily recycled so that
the inner part can be reused. This can avoidwaste andby
reusing polyethylene terephthalate and/or polypropy-
lene, resourcescanbesaved.Thiscan reduce the impact
on the environment.
[0080] Recycled polyethylene terephthalate, recycled
polystyren and/or recycled polypropylene can be ob-
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tained from already used polyethylene terephthalate,
polystyren and/or polypropylene. Thus, already used
polyethylene terephthalate, polystyren and/or polypro-
pylene can be saved fromdisposal. Furthermore, no new
polyethylene terephthalate, polystyren and/or polypro-
pylene can be used for the production of the inner part
and thus also of the packaging container, so that re-
sources can be conserved. This can reduce the burden
on the environment.
[0081] According to a second aspect of the invention
the object is solved by a method to produce a packaging
container, in particular a packaging container according
to the invention, comprising the steps:

- Providing a plastic blank,
- Thermoforming the plastic blank into an inner part,

wherein the inner part comprises a circumferential
shoulder at the bottom, wherein the shoulder com-
prises at least one recess,

- Arranging an outer part on the outside of the inner
part, such that the outer part is arranged on the
shoulder and the shoulder supports the outer part.

[0082] The method provides the advantage that the at
least one recess facilitates the removal of the inner part
since the shoulder is more flexible because of the re-
cesses. Therefore, the shoulder is lager and is also not
destroyed during the removal from the thermoforming
machine. Hence, the support of the outer part by the
shoulder of the inner part is significantly improved. Here-
by, the connection of the outer part to the inner part is
enhanced. Therefore, during filling, transport and storing
a detachment of the outer part from the inner part can be
prevented. Therefore, the waste is reduced so that the
packaging container is more durable and thus environ-
mentally friendly. Further, due to the reduction of waste
the packaging container is more efficient and more cost-
effective. Moreover, there is no need to attach the outer
part for example by an adhesive bond to the inner part, so
that the recycling of the packaging container is facilitated.
Thus, the method provides a more environmentally
friendly packaging container. In addition, due to thebetter
support of the outer part by the inner part the force
transmission from the inner part to the outer part and
vice versa is enhanced, so that the method provides a
more durable packaging container.
[0083] Other objects, features, advantages and as-
pects of the present invention will become apparent to
those skilled in the art from the following description and
appended claims. It should be understood, however, that
the following description, appended claims, and specific
examples, which indicate preferred embodiments of the
application, are given by way of illustration only. Various
changes and modifications within the spirit and scope of
the disclosed invention will become readily apparent to
those skilled in the art from reading the following.

DEFINITIONS

[0084] As used herein, the following expressions are
generally intended to preferably have the meanings as
set forth below, except to the extent that the context in
which they are used indicates otherwise.
[0085] The expression "comprise", as used herein,
besides its literal meaning also includes and specifically
refers to the expressions "consist essentially of" and
"consist of". Thus, the expression "comprise" refers to
embodiments wherein the subject-matter which "com-
prises" specifically listed elements does not comprise
further elements as well as embodiments wherein the
subject-matter which "comprises" specifically listed ele-
ments can and/or indeed does encompass further ele-
ments. Likewise, the expression "have" is to be under-
stood as the expression "comprise", also including and
specifically referring to the expressions "consist essen-
tially of" and "consist of’. The term "consist essentially of’,
where possible, in particular refers to embodiments
wherein the subject-matter comprises 20% or less, in
particular 15% or less, 10% or less or especially 5% or
less further elements in addition to the specifically listed
elements ofwhich the subject-matter consists essentially
of.

FIGURES

[0086]

Figure 1 shows a packaging container.

Figure 2 shows an inner part.

Figure 3 showsanenlargement of the bottom region
of the inner part.

Figure 4 shows a cross-section through the bottom
of the inner part.

Figure 5 shows an inner part from underneath.

Figure 6 shows an inner part from above.

Figure 7 shows an outer part.

Figure 8 shows an outer part.

DETAILED DESCRIPTION OF THE INVENTION

[0087] Figure 1 shows a packaging container. The
packaging container 2 for food comprises an outer part
4 and an inner part 6. The outer part 4 comprises paper
and/or cardboard. The inner part 6 comprises a plastic,
wherein the inner part 6 is thermoformed. The inner part 6
comprises a bottom 8, a flange 10 and a wall 12, wherein
the wall 12 connects the flange 10 and the bottom 8. The
outer part 4 is at least partially enclosing the inner part 6.
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Theouter part 4 is enclosing thewall 12of the inner part 6.
The inner part 6 comprises a circumferential shoulder 14
at the bottom 8. The outer part 4 is arranged on the
shoulder 14 and the shoulder 14 supports the outer part
4. The shoulder 14 comprises recesses 16.
[0088] Figure 2 shows an inner part. The inner part 6
comprises a plastic, wherein the inner part 6 is thermo-
formed. The inner part 6 comprises a bottom 8, a flange
10 and awall 12, wherein the wall 12 connects the flange
10 and the bottom 8. The inner part 6 comprises a
circumferential shoulder 14at the bottom8. The shoulder
14 comprises recesses 16.
[0089] Figure 3 shows an enlargement of the bottom
region of the inner part. The shoulder 14 comprises a
holding range 18, wherein the holding range 18 extends
in the radial direction R of the shoulder 14. The holding
range 18 is between the outer edge 20 of the shoulder 14
and the intersection I of thesurfaceof theshoulder14and
the connecting line from the flange 10 to the bottom 8
along thewall 12. Theholding range18 is at least 0.3mm.
The holding range can also be at least 0.8 mm or at least
1.5 mm.
[0090] Figure 4 shows a cross-section through the
bottom of the inner part. The shoulder 14 comprises a
holding range 18, wherein the holding range 18 extends
in the radial direction R of the shoulder 14. The holding
range 18 is between the outer edge 20 of the shoulder 14
and the intersection I of thesurfaceof theshoulder14and
the connecting line from the flange 10 to the bottom 8
along thewall 12. Theholding range18 is at least 0.3mm.
The holding range can also be at least 0.8 mm or at least
1.5 mm.
[0091] The intersection of the surface of the shoulder
and the connecting line from the flange to the bottom
along the wall is the connection point of the wall and the
surfaceof the shoulder. Theconnecting lineextends from
the flange to the bottom along the wall on the outside of
the inner part. Since the wall comprises an indentation,
the connecting line extends linearly along the main por-
tion of the surface of the wall as indicated by the dotted
line.
[0092] As shown in Fig. 3 the recesses 16 are offset
towards the centre of the inner part 6 compared to the
outer edge 20 of the shoulder 14. The recesses 16 are
connected with the outer edge 20 of the shoulder 14 by
ramps 22. The ramps 22 have an angle of 10°‑80°. The
ramps 22 can also have an angle of 30°‑60° or 40°‑50°.
[0093] The recesses 16 have a continuouswidthW1 in
the circumferential direction C along the direction D from
the flange 10 to the bottom 8. Alternatively, the recesses
16 can taper in the circumferential direction C along the
directionD from theflange10 to thebottom8, in particular
with a maximum angle of 15.
[0094] The recesses16are15‑40%of the shoulder 14.
[0095] Figure5 showsan inner part 6 fromunderneath.
The shoulder 14 comprises eight recesses 16. The eight
recesses 16 are spaced apart in the circumferential
direction C. The eight recesses 16 are equidistantly ar-

ranged in the circumferential direction C. The eight re-
cesses 16 are 15‑40% of the shoulder 14.
[0096] Figure 6 shows an inner part 6 from above. The
inner part 6 comprises a stacking edge 24, wherein the
stacking edge 24 is arranged on the inside of the inner
part 6, and wherein the stacking edge 24 is circumfer-
ential.
[0097] The stacking edge 24 comprises eight interrup-
tions 26. The eight interruption 26 are 35‑60% of the
stacking edge 24.
[0098] The eight interruptions 26 have a continuous
width W2 in the circumferential direction C along the
direction D from the flange 10 to the bottom 8 as can
be seen in Fig. 3. Alternatively, the interruptions 26 can
taper in the circumferential directionCalong the direction
D from the flange 10 to the bottom 8, in particular with a
maximum angle of 15°.
[0099] As can be seen in Fig. 2, the recesses 16 are
spaced apart in the circumferential direction C from the
interruptions 26. The interruptions 26 extend further in a
circumferential direction C than the recesses 16.
[0100] As can be seen in Fig. 1, the outer part 4
comprises at least one separation region 37.
[0101] Figure 7 shows an outer part. The outer part 4
comprises a planar material 30, the planar material 30
comprising a first periphery 31 and a diametrically op-
posed second periphery 32. The planarmaterial 30 com-
prisesanupperperiphery33andadiametrically opposed
lower periphery 34, the peripheries 31, 32, 33, 34 at least
generally limiting the planar material 30. The planar
material 30 has a front side and a rear side.
[0102] The planar material 30 has a first connecting
portion 35 disposed at the first periphery 31 and between
the upper periphery 33 and the lower periphery 34. The
planar material 30 has a second connection portion 36
disposed at the second periphery 32 and between the
upper periphery 33 and the lower periphery 34.
[0103] The planar material 30 includes a separation
region 37, the separation region 37 being disposed be-
tween the first connection portion 35 and the second
connection portion 36. The separation region 37 extends
at least partially from the lower periphery 34 to the upper
periphery 33. The separation region 37 includes a central
separation portion 38, an upper separation portion 39
and a lower separation portion 40. The upper separation
portion 39 is disposed above the central separation por-
tion39andbetween thecentral separationportion39and
the upper periphery 33. The lower separation portion 40
is arranged below the central separation portion 38 and
between the central separation portion 38 and the lower
periphery 34.
[0104] The upper separation portion 39 and the lower
separationportion40eachhaveat least one front incision
41on the front side, the front incision41extendingat least
partially from the lower periphery 34 to the upper periph-
ery 33. The upper separation portion 39 and the lower
separation portion 40 each have at least one rear incision
42 on the rear side, the rear incision 42 extending at least
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partially from the lower periphery 34 to the upper periph-
ery 33. The central separation portion 38 has at least one
opening 43.
[0105] Figure 8 shows an outer part. The outer part 4
comprises a planar material 30, the planar material 30
comprising a first periphery 31 and a diametrically op-
posed second periphery 32. The planarmaterial 30 com-
prisesanupperperiphery33andadiametrically opposed
lower periphery 34, the peripheries at least generally
bounding the planar material 30. The planar material
30 has a front side and a rear side. The planar material
30 has a first connecting portion 35 disposed at the first
periphery 31andbetween theupper periphery 33and the
lower periphery 34. The planar material 30 has a second
connection portion 36 disposed at the second periphery
32 and between the upper periphery 33 and the lower
periphery 34. The planar material 30 includes a perfora-
tion 44, the perforation 44 being disposed between the
first connection portion 35 and the second connection
portion 36.
[0106] The perforation 44 extends at least partially
from the upper periphery 33 to the lower periphery 34,
the perforation 44 comprising a plurality of incisions 45
into and/or through the planar material 30. The incisions
45 are at least partially lined up in sequence and define
predetermined separation portions by common spacing.
At least one incision is formedasanengagement incision
46 for manual engagement with or through the planar
material 30 so that the predetermined separation por-
tions can be separated. The perforation 44 comprises a
central perforation portion 47, an upper perforation por-
tion 48 and a lower perforation portion 49.
[0107] Theupperperforationportion isdisposedabove
the central perforationportion47andbetween the central
perforation portion 47 and the upper periphery 33. The
lower perforation portion is disposed below the central
perforation portion 47 and between the central perfora-
tion portion 47 and the lower periphery 34. The upper
perforation portion, the lower perforation portion and the
central perforation portion each comprise at least one of
the incisions 45, wherein the engagement incision 46 is
associated with the central perforation portion 47.
[0108] The engagement incision 46 has an upper end,
theupper endbeingdisposedcloser to theupper perfora-
tion portion 48 than to the lower perforation portion 49.
The upper perforation portion has a lower incision, the
lower incision being disposed closest to the engagement
incision 46. The lower incision has a lower end, wherein
the engagement incision 46 has a lower end. The lower
end is disposed closer to the lower perforation portion 49
than to the upper perforation portion 48, the lower per-
foration portion having an upper incision. The upper
incision is disposed closest to the engagement incision
46, the upper incisionhavinganupper end, theupper end
of the engagement incision being spaced apart from and
disposed below the lower end of the lower incision. The
lower end of the engagement portion is spaced from and
above the upper end of the upper incision.

[0109] The inner part 6 comprises polyethylene ter-
ephthalate, in particular recycled polyethylene ter-
ephthalate, polystyrene, in particular recycled polystyr-
ene, and/or polypropene, in particular recycled polypro-
pene. Alternatively. the inner part 6 consists of polyethy-
lene terephthalate, in particular recycled polyethylene
terephthalate, polystyrene, in particular recycled poly-
styrene, and/or polypropene, in particular recycled poly-
propene.

Claims

1. Packaging container (2) for food comprising an outer
part (4) and an inner part (6),

wherein the outer part (4) comprises paper an-
d/or cardboard,
wherein the inner part (6) comprises a plastic,
wherein the inner part (6) is thermoformed,
wherein the inner part (6) comprises a bottom
(8), a flange (10) and a wall (12),
wherein the wall (12) connects the flange (10)
and the bottom (8),
wherein the outer part (4) is at least partially
enclosing the inner part (6),
wherein in particular the outer part (4) is enclos-
ing the wall (12) of the inner part (6),
wherein the inner part (6) comprises a circum-
ferential shoulder (14) at the bottom (8),
wherein the outer part (4) is arranged on the
shoulder (14) and the shoulder (14) supports the
outer part (4),
characterized in that
the shoulder (14) comprises at least one recess
(16).

2. Packaging container according to claim 1,
characterized in that

the shoulder (14) comprises a holding range
(18),
wherein the holding range (18) extends in the
radial direction (R) of the shoulder (14),
wherein the holding range (18) is between the
outer edge (20) of the shoulder (14) and the
intersection (I) of the surface of the shoulder
(14) and the connecting line from the flange
(10) to the bottom (8) along the wall (12),
wherein the holding range (18) is at least 0.3
mm, preferably at least 0.8 mm and most pre-
ferably at least 1.5 mm.

3. Packaging container according to claim 1 or 2,
characterized in that

the at least one recess (16) is offset towards the
centre of the inner part (6) compared to the outer
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edge (20) of the shoulder (14),
wherein the at least one recess (16) is con-
nected with the outer edge (20) of the shoulder
(14) by at least one ramp (22),
wherein in particular the at least one ramp (22)
has an angle of 10°‑80°, preferably 30°‑60°,
most preferably 40°‑50°.

4. Packaging container according to any one of claims
1 to 3,

characterized in that
the at least one recess (16) tapers in the circum-
ferential direction (C) along the direction (D)
from the flange (10) to the bottom (8), in parti-
cular with a maximum angle of 15°, or
wherein the at least one recess (16) has a con-
tinuous width (W1) in the circumferential direc-
tion (C) along the direction (D) from the flange
(10) to the bottom (8).

5. Packaging container according to any one of claims
1 to 4,
characterized in that
the at least one recess (16) is 5‑80%, preferably
10‑60%andmost preferably 15‑40%of the shoulder
(14).

6. Packaging container according to any one of claims
1 to 5,
characterized in that

the shoulder (14) comprises at least two re-
cesses (16), and
wherein the at least two recesses (16) are
spaced apart in the circumferential direction (C).

7. Packaging container according to claim 6,
characterized in that
the at least two recesses (16) are equidistantly ar-
ranged in the circumferential direction (C).

8. Packaging container according to any one of claims
1 to 7,
characterized in that

the inner part (6) comprises a stacking edge
(24),
wherein the stacking edge (24) is arranged on
the inside of the inner part (6), and wherein the
stacking edge (24) is circumferential.

9. Packaging container according to claim 8,
characterized in that

the stacking edge (24) comprises at least one
interruption (26), and
wherein in particular the at least one interruption

(26) tapers in the circumferential direction (C)
along the direction (D) from the flange (10) to the
bottom (8), in particularwith amaximumangle of
15°, or
wherein in particular the at least one interruption
(26) has a continuous width (W2) in the circum-
ferential direction (C) along the direction (D)
from the flange (10) to the bottom (8).

10. Packaging container according to claim 8 or 9,
characterized in that
the at least one interruption (26) is 5‑90%, preferably
20‑75% andmost preferably 35‑60% of the stacking
edge (24).

11. Packaging container according to any one of claims
8 to 10,
characterized in that
the at least one recess (16) is spaced apart in the
circumferential direction (C) from the at least one
interruption (26).

12. Packaging container according to any one of claims
8 to 11,
characterized in that
the at least one interruption (26) extends further in a
circumferential direction (C) than the at least one
recess (16).

13. Packaging container according to any one of claims
1 to 12,
characterized in that
the outer part (4) comprises at least one separation
region (37).

14. Packaging container according to any one of claims
1 to 13,
characterized in that

the inner part (6) comprises polyethylene ter-
ephthalate, in particular recycled polyethylene
terephthalate, polystyrene, in particular re-
cycled polystyrene, and/or polypropene, in par-
ticular recycled polypropene, or
wherein the inner part (6) consists of polyethy-
lene terephthalate, in particular recycled poly-
ethylene terephthalate, polystyrene, in particu-
lar recycled polystyrene, and/or polypropene, in
particular recycled polypropene.

15. Method to produce a packaging container (2), in
particular a packaging container (2) according to
any of the proceeding claims, comprising the steps:

- Providing a plastic blank,
- Thermoforming the plastic blank into an inner
part (6), wherein the inner part (6) comprises a
circumferential shoulder (14) at the bottom (8),
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wherein the shoulder (14) comprises at least
one recess (16),
- Arranging an outer part (4) on the outside of the
inner part (6), such that the outer part (4) is
arranged on the shoulder (14) and the shoulder
(14) supports the outer part (4).
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