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Description

[0001] The invention relates to a system for preparing a predetermined quantity of beverage suitable

for consumption using an extractable product, according to the preamble of claim 1.

[0002] Such a system using a capsule enclosing an inner space comprising the extractable product is
known from EP-A-1,555,219. The exit area of the lid may be provided with a filter sheet or other
perforate and/or porous filter. The capsule may for example comprise roasted and ground coffee as
extractable product. The capsule may be used for preparing a predetermined quantity of coffee in a
suitable apparatus. A drawback of such a capsule may be that the reproducibility of the prepared
beverage may be poor. Due to for example poor stability, deformation, rupture, tearing and/or widening
of e.g. openings of the filter under influence of e.g. fluid pressure in the capsule, the quality of the
prepared beverage may be poor and/or the quality of the prepared beverage may not be reproducible

and/or may vary from capsule to capsule.

[0003] It is an object of the invention to improve the above system, and more specifically to improve

the reproducibility of the quality of the prepared beverage.

[0004] Thereto, according to the invention, a system is provided for preparing a predetermined quantity
of beverage suitable for consumption using an extractable product, comprising an exchangeable
capsule, and an apparatus comprising a fluid dispensing device for supplying an amount of a fluid, such
as water, under pressure to the exchangeable capsule, and a receptacle for holding the exchangeable
capsule, wherein the exchangeable capsule comprises a circumferential wall, a bottom, and a lid
enclosing an inner space comprising the extractable product, wherein the fluid dispensing device is
arranged for supplying the fluid to the extractable product through the bottom for forming the beverage,
wherein the bottom comprises an entrance area and the system is arranged for bringing the fluid
dispensing device in fluid connection with the entrance area for supplying the fluid to the extractable
product for preparing the beverage, wherein the lid comprises an exit area and the system comprises an
outlet which, in use, is in fluid communication with the exit area for draining the prepared beverage
from the capsule and supplying the beverage to a container such as a cup, wherein the receptacle is
arranged for draining the prepared beverage from the capsule through the exit area, wherein the exit
arca of the capsule comprises a sheet-shaped multi-layer filter comprising at least a first layer and a
second layer bonded together, wherein the first layer has a higher tear strength than the second layer

and wherein the second layer has a higher stiffness than the first layer.

[0005] By providing a multi-layer filter of which a first layer has a higher tear strength than a second

layer and the second layer has a higher stiffness than the first layer and wherein the first and second
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layers are bonded together, rupture of the filter may be avoided under influence of e.g. fluid pressure.

The filter may comprise perforate and/or porous layers.

[0006] For example, if the filter comprises layers with openings, the first layer may prevent the
openings from tearing and the second layer may prevent the openings from widening under the
influence of fluid pressure. For example, if the filter comprises porous layers, the first layer may
prevent rupture of the filter, the second layer may minimize deformation of the filter. By bonding the
layers together, the layers may strengthen each other and may thus provide a multi-layer filter of which
deformation and/or rupture may be minimized. Bonding the layers together may be done by a chemical
or a physical bond. For example, the layers may be glued together, or they may be heat-pressed to each
other. Preferably, the layers are bonded together over approximately the entire surface. For producing
the filter, the layers may be bonded together, for example, the layers may be sealed together. Then a
non-porous layer may be perforated for example, with a hot or cold needle or with a laser. Other ways
of forming openings may also be possible, e.g. removing material chemically or mechanically, such as
cutting. Also, it may be possible to provide an 'open' layer and the openings may be formed by closing

chemically or mechanically, e.g. gluing, sealing, painting etc. the areas around the determined openings.

[0007] The tear strength is a property of the material used for the layer and as such defined by the
manufacturer of the material. The tear strength relevant for the invention is the tear strength of the

material when a layer of the material is loaded in the plane of the layer.

[0008] The stiffness is a property of the material used for the layer and as such defined by the
manufacturer of the material. The stiffness relevant for the invention is the stiffness of the material

when a layer of the material is loaded transverse to the plane of the layer.

[0009] The tear strength of the first layer is thus significantly higher than the tear strength of the second
layer and may therefore prevent rupture of the openings of the filter. The stiffness of the second layer is
thus significantly higher than the stiffness of the first layer and may therefore minimize deformation of

the openings of the filter.

[0010] Deformation and/or rupture of the filter may lead to inferior quality of the prepared beverage.
By avoiding deformation and/or rupture of the filter, the quality of the prepared beverage may be
approximately more constant from capsule to capsule. Beverage prepared with a capsule according to
the invention may have an improved quality and may be more reproducible from one capsule to

another.

[0011] For example, there are state of the art closed filters that are intended to be torn open during
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preparation of the beverage. This tearing process however is uncontrolled and the beverage is not
reproducible from one capsule to another because the tearing of the openings is not well reproducible
from one capsule to another. Also, grains and/or other sediments of the extractable product may come
into the prepared beverage through the torn openings, which may reduce the quality of the prepared
beverage. By providing a multi-layer filter of which a first layer has a higher tear strength and the
second layer has a higher stiffness, the filter layer may be designed to minimize rupture and/or

deformation and to optimize reproducibility and controllability of the preparation of the beverage.

[0012] Preferably, the first layer has a tear strength that is at least 20%, preferably 50% higher than the
tear strength of the second layer. Preferably, the second layer has a stiffness that is at least 20%,

preferably 50% higher than the stiffness of the first layer to provide a sufficiently stiff and strong filter.

[0013] In an embodiment, the multi-layer filter may comprise more than two layers of which following
layers have a higher tear strength and a higher stiffness respectively. The multi-layer filter may act as a

more stable flow resistance for the fluid under pressure in the capsule.

[0014] By providing the multi-layer filter with a first and a second layer bonded together, wherein the
first layer has a higher tear strength than the second layer and the second layer has a higher stiffness
than the first layer, a reproducible fluid pressure may be built up in the capsule comprising a lid with
such a multi-layer filter. By providing a sufficiently strong and sufficiently stiff multi-layer filter,
sufficient pressure may be developed in the capsule in a controlled and/or predetermined way, thus
providing a better quality extracted beverage. The layers can be perforate and/or porous, the dimensions
of the perforations and/or the pores may remain approximately the same under influence of the pressure
in the capsule. Preferably, the dimensions may deviate less than 3% during use of the capsule under
influence of the pressure in the capsule. The perforations and/or the pores may not tear and any
variation of the openings is predetermined and controlled. Contrary to tearing of a filter layer, which is
uncontrolled and unpredictable, the behaviour of the openings of the multi-layer filter can be controlled

and predetermined.

[0015] In an embodiment, the openings in the multi-layer filter may be formed by a laser. Due to the
heat of the laser, on a peripheral edge of an opening a melting ridge may be provided. In the melting
ridge, more material is present, resulting in a locally reinforced area. This melting ridge may also
contribute to the resistance of the first layer against tearing and/or to the stiffness of the second layer.
For the creation of the melting ridge it is unimportant from which side the laser focuses on the filter,
because due to the different mechanical properties of the layers in the filter, the melting ridge will be

created on the same side.
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[0016] Also, the thickness of the layers may be relatively limited. For example, the thickness of a layer
may be between approximately 5 pm and approximately 40 pm. Preferably, the thickness of the layers
is between approximately 10 um and approximately 35 um. For example, the thickness of the first layer
can be approximately 12 pm or approximately 23 wm, the thickness of the second layer can be
approximately 30 um. In an embodiment, the first layer having the higher tear strength may be provided
from chlorinated polypropylene (CPP) and may be approximately 30 pm thick. The second layer having
the higher stiffness may be provided from polyethylene therephthalate (PET) and may be approximately
15 pm thick.

[0017] In an embodiment, the first layer may be provided at the inside of the capsule, i.c. directed
towards the inner space with the extractable product. The grains of the extractable product may then
cooperate with the material of the first layer by slightly pressing in the material, in particular near the
openings. Thus the grain particles may cooperate to bridge the opening and thus may help to provide

the flow resistance.

[0018] Preferably, the pores and/or perforations of the multi-layer filter are smaller than the grain size
of the extractable product such that the extractable product remains in the capsule. The flow restriction
may be formed by the multi-layer filter itself and/or by the multi-layer filter in combination with the
grains of the extractable product, ¢.g. when grains partly obstruct pores and/or perforations of the filter.
The openings can be between approximately 0.2 mm and approximately 0.4 mm. The number of
openings and/or the size of the openings may be determined depending on the grind of the coffee or
extractable product. The grind of the coffee in combination with the distribution and/or number and/or
size of the openings is an aspect determining the quality of the prepared coffee. Preferably, this
combination between grind and distribution and/or number and/or size of the filter openings results in
coffee with a more constant quality and/or more cream and/or more reproducibility and/or more

resemblance to the classic brewed espresso and/or a higher number of dry matter in the prepared coffee.

[0019] By providing a capsule of which the first layer is of a first material and the second layer is of a
second material which layers may be bonded together, a relative cost effective multi-layer filter may be
obtained of which deformation and/or rupture may be avoided under influence of e.g. fluid pressure in
the capsule. For example, the first layer may comprise polypropylene or the second layer may comprise
polyethylene or vice versa. Also polyamide or any other material, such as e.g. nylon, polyethylene
therephthalate (PET), chlorinated polypropylene (CPP), ethylene vinyl alcohol (EVOH), ethylene vinyl
acetate (EVA), linear low density poly ethylene (L-LDPE), polypropylene (PP), , low density poly
ethylene (LDPE), with appropriate characteristics may be used. Off course, many other materials may
be used. Also, a first layer may be filter paper and the second layer may be a perforate foil or both

layers may be perforate foils with openings that correspond to each other.
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[0020] Further, the entrance area may be formed as a filter as well. By providing the bottom with a
multi-layer filter comprising at least two layers bonded together of which a first layer has a higher tear
strength than a second layer and the second layer has a higher stiffness than the first layer, a bottom
filter may be obtained that may be less susceptible to tear and/or rupture and/or deformation. Also, the

entrance filter may be a multi-layer filter and the exit filter may be a single layer filter or vice versa.

[0021] By providing a capsule of which the lid and the bottom comprise such a multi-layer filter a
reproducible and/or controllable fluid pressure may be developed in the capsule, thus providing a

reproducible quality of prepared beverage.

[0022] In an embodiment, the receptacle of the apparatus of the system may comprise a support surface
against which the lid of the capsule may abut. The support surface may comprise a non-flat geometry of
for example ribs and/or grooves. For a capsule with a lid comprising a multi-layer filter according to the
nvention, the filter may in the case of a non-flat geometry be sufficiently flexible and/or elastic to
follow the geometry of the support surface without tearing and/or rupture, or, if the filter comprises
perforations, without substantially widening of the perforations. In an embodiment, the filter only
follows the tops of the non-flat geometry and may not deform until into the bottoms of the non-flat
geometry. For example, if the non-flat geometry comprises regularly arranged blunt tops and bottoms
inbetween, the filter may only contact the top surfaces during preparation of the beverage under
influence of the pressure in the capsule. The filter may be sufficiently stiff not to deform until the

bottom of the non-flat geometry.

[0023] In an embodiment, the fluid may be provided to the capsule by either piercing a closed bottom
of the capsule, or by providing the bottom of the capsule with a sheet-shaped filter layer through which
the fluid may enter the capsule. The sheet-shaped multi-layer filter may then be sufficiently stiff and
strong as not to be pierced by the piercing means. Also when an apparatus for preparing the beverage
comprises bottom piercing means, the bottom of the capsule may be arranged at such a distance of the

lid of the capsule that the bottom piercing means cannot pierce the bottom when in use.

[0024] In an embodiment, the entrance area of the bottom may be provided with a multi-layer filter for
entering the fluid under pressure in the capsule. By providing the layers of the filter sufficiently strong
and/or sufficiently stiff, such that the multi-layer filter may not be pierced by the bottom piercing
means, the entrance filter may, in use, stay intact. Thus a stable entrance area may be provided and a

reliable and reproducible pressure developed may be obtained in the capsule.

[0025] The invention also relates to a capsule with a multi-layer filter for use in such a system.
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[0026] The invention also relates to the use of a capsule for preparing a predetermined quantity of

beverage in an apparatus of such a system.

[0027] The invention further relates to a method for preparing a predetermined quantity of beverage
suitable for consumption using an extractable product, comprising providing an exchangeable capsule,
comprising a circumferential wall, a bottom, and a lid enclosing an inner space comprising the
extractable product, providing an apparatus comprising a receptacle for holding the exchangeable
capsule, a fluid dispensing device for supplying an amount of a fluid, such as water, under pressure to
the exchangeable capsule for preparing the beverage, and an outlet which, in use, is in fluid
communication with the capsule for draining the prepared beverage from the capsule and supplying the
beverage to a container such as a cup, supplying the fluid to the extractable product for preparing the
beverage, wherein the lid of the capsule is a sheet-shaped multi-layer filter comprising at least a first
layer and a second layer bonded together, wherein the first layer has a higher tear strength than the

second layer and wherein the second layer has a higher stiffness than the first layer.

[0028] The invention will now be further elucidated by means of non-limiting examples referring to a
drawing in which

Fig. 1 shows an embodiment of the system according to the invention;

Fig. 2 shows a first embodiment of a capsule according to the invention,

Fig. 3 shows a second embodiment of a capsule according to the invention; and

Fig. 4 shows a third embodiment of a capsule according to the invention

[0029] In this description, identical or corresponding items have identical or corresponding reference
numerals. The exemplary embodiments shown should not be construed to be limitative in any manner

and serve merely as illustration.

[0030] Fig. 1 shows an example of an embodiment of a system 1 according to the invention for
preparing a predetermined quantity of beverage suitable for consumption using an extractable product.
The system 1 comprises an exchangeable capsule 2, and an apparatus 104. The apparatus 104 comprises
areceptacle 106 for holding the exchangeable capsule 2. In this example, the receptacle 106 has a shape
complementary to the shape of the capsule 2. In Fig. 1 a gap is drawn between the capsule 2 and the
receptacle 106 for clarity. It will be appreciated that, in use, the capsule 2 may lie in contact with the
receptacle 106. The apparatus 104 further comprises a fluid dispensing device 108 for supplying an

amount of a fluid, such as water, under pressure to the exchangeable capsule 2.

[0031] In the system 1 shown in Fig. 1, the exchangeable capsule 2 comprises a circumferential wall

10, a bottom 12 closing the circumferential wall 10 at a first end 14, and a lid 16 closing the
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circumferential wall 10 at a second end 18 opposite the bottom 12. The circumferential wall 10, the
bottom 12 and the lid 16 enclose an inner space 20 comprising the extractable product. In this example,
the exchangeable capsule 2 comprises an amount of extractable product suitable for preparing a single
portion of the beverage, preferably a single cup of the beverage, ¢.g. from 30-200ml of the prepared
beverage. The exchangeable capsule, thus, is a single-portion-pack. The extractable product may e.g. be

roasted and ground coffee.

[0032] The system 1 of Fig. 1 comprises bottom piercing means 122 intended for piercing an
alternative capsule. Fig. 1 shows the bottom piercing means in an extended position, intended for
creating an entrance opening in the bottom of an alternative capsule. According to the invention, the
capsule 2 comprises an entrance filter 34 which is positioned at a distance from the bottom piercing
means 12, such that the capsule 2 is not pierced by the bottom piercing means 122 and the bottom 12

stays intact when the bottom piercing means is brought in the extended position.

[0033] In Fig. 1 the piercing means 122 comprise a bore 126 through which the fluid is supplied to an
inner space of the receptacle 106. The fluid, here hot water under a pressure built up to and above e.g. 6
bars, will flow through the entrance filter 34 into the inner space 20 of the capsule 2 for extracting
desired substances from the extractable product, in this example approximately 4 - 8 grams of roasted
and ground coffee, for preparing, in this example the single cup of the beverage, here coffee. The fluid
may be supplied with a pressure between 4 and 20 bars, preferably between 5 and 18 bars and more
preferably between 6 and 15 bars, for example 12 bars. Depending on the compaction, grain size and/or
desired character of the beverage, between 4 and 10 grams of extractable product may be contained in

the capsule 2.

[0034] Thus, more in general, in the example of Fig. 1, the bottom 12 comprises an entrance area,
formed by the entrance filter 34, and the system 1 is arranged for bringing the fluid dispensing device
108 in fluid connection with the entrance area for supplying the fluid to the extractable product for

preparing the beverage.

[0035] In the example of Fig. 1, the circumferential wall 10 is substantially rigid. The circumferential
wall may e.g. comprise a plastics material and may be formed by e.g. injection moulding, vacuum-
forming, thermoforming or the like, or may comprise a metal material. Also, in the example of Fig. 1,
the circumferential wall 10 is frusto-conical, but other shapes are also possible. For example, the

circumferential wall may be cylindrical or pyramidal.

[0036] In the example of Fig. 1 the bottom 12 is integral with the circumferential wall 10. In this

example the entrance filter 34 is formed by a plurality of entrance openings 24 in the bottom 12. In this
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example the plurality of entrance openings 24 is distributed over substantially the entire bottom 12.
Thus, the fluid is supplied to the extractable product via the plurality of entrance openings 24, which
causes the extractable product to be wetted over substantially the entire cross section of the capsule 2.
Hence, a very homogencous supply of fluid to the extractable product is obtained. Also, patterns of
openings and/or areas with openings in conjunction with areas without openings may also be provided,
for example the openings may be arranged in the central area of the filter, a peripheral area of the filter

may be kept without openings.

[0037] According to an aspect of the invention, the system 1 of Fig. 1 comprises lid piercing means
128 intended for piercing the lid of an alternative prior art capsule when the lid sufficiently presses
against the lid piercing means 128 under the influence of the pressure of the fluid and/or beverage in the
prior art capsule for creating at least one exit opening through which the beverage can drain from the

prior art capsule.

[0038] According to the invention, the capsule 2 comprises an exit filter 36, through which the
beverage can drain from the capsule 2. According to the invention, the exit filter 36 is a multi-layer exit
filter comprising at least a first layer and a second layer bonded together. The first layer has a higher
tear strength than the second layer and the second layer has a higher stiffness than the first layer,
preferably the first layer has a significantly higher tear strength than the second layer and the second
layer has a significantly higher stiffness than the first layer. The exit filter 36 is thus sufficiently strong
and sufficiently stiff not to be pierced by the lid piercing means 128 under the influence of the pressure
inside the capsule 2. Under influence of the pressure inside the capsule 2, the exit filter 36 may stay
intact under influence of the pressure, it may not tear, rupture or be pierced by the lid piercing means.
Sufficient pressure may be built up in the capsule 2 for a good quality beverage. Moreover, due to the
sufficient strong and sufficient stiff exit filter, the pressure built up may be reproducible and/or
controllable from one capsule to another, thereby improving the reproducibility and/or quality of the

brewed beverage.

[0039] Alternatively, or additionally, the exit filter 36 forms a sufficient flow resistance for the
beverage exiting the capsule 2, that the exit filter 36 is not pressed against the lid piercing means 128
with sufficient force to be pierced by the lid piercing means 128 and the lid 16 stays intact. The exit
filter 36 may be pressed against the lid piercing means, but will not tear or rupture. The exit filter 36 is
sufficiently stiff and strong that it may follow only the top surfaces of the lid piercing means without
deforming until the bottom in between the tops is reached. Any deformation of the exit filter 36 is thus
relatively limited. Hence, the exit filter 36 is adapted to the lid piercing means 128 such that the capsule

2, in use, is not pierced by the lid piercing means 128 and the lid 16 stays intact. More in general it



10

15

20

25

30

35

DK/EP 2307288 T3

applies that the exit filter 36 and the lid piercing means 128 are adapted to each other such that the

capsule 2, in use, is not pierced by the lid piercing means 128 and the lid 16 stays intact.

[0040] In the example of Fig. 1, the lid piercing means 128 are shown having sharp toothed points
intended for piercing the lid. It will be appreciated that, alternatively, the lid piercing means 128 may
have blunt piercing surfaces, e.g. as indicated with dashed lines in Fig. 1. In such embodiment, an
alternative capsule may, nevertheless, be pierced by the blunt piercing means 128, ¢.g. when the lid of
the prior art capsule consists of a sheet of aluminium foil. Parameters of the exit filter 36 of the capsule
2 of the system 1 according to the invention can be chosen such that the exit filter 36 has the
sufficiently high tear strength and/or forms the sufficiently low flow resistance not to be pierced or torn.
It will be appreciated that when the lid piercing means 128 are blunt, the parameters of the exit filter 36
may be chosen to suit these blunt piercing means 128. When the piercing means 128 are blunt, the exit
filter 36 may e.g. be thinner than when the lid piercing means are sharp, while guaranteeing that the exit
filter 36 has the sufficiently high tear strength and/or sufficient stiffness and/or forming the sufficiently

low flow resistance not to be pierced and/or torn and/or ruptured.

[0041] It is possible that the lid piercing means 128 comprise ridges against which the lid, in use, abuts.
Such ridges may be formed by the blunt piercing means 128 as shown with dashed lines in Fig. 1. The
ridges may e.g. form at least 10%, possibly at least 25% of the portion of the surface of the receptacle
106 which, in use, coincides with the portion of the surface area of the lid 16 overlying the second,
open, end 18. Hence, in use, the lid 16 may be supported by the ridges over, e.g. at least 10%,
preferably at least 25%, of the portion the surface area of the lid 16 overlying the second, open, end 18.
As already indicated, the lid of an alternative prior art capsule may be pierced by such ridges, whereas
parameters of the exit filter 36 of the capsule 2 of the system 1 according to the invention may easily be
chosen such that the exit filter has the sufficiently high tear strength and/or forms the sufficiently low
flow resistance not to be pierced or torn. It will be appreciated that when the lid piercing means

comprise ridges, the parameters of the exit filter 36 may be chosen to suit such lid piercing means.

[0042] In the example of Fig. 1, the ridges comprise edges which are not sharp. In this example a
radius of curvature of the edges is approximately 50 wm, although other radii are conceivable, such as
100, 200 or 500 pm. The prior art capsule may, nevertheless, be pierced by the blunt piercing means
128, e.g. when the lid of the prior art capsule consists of a sheet of aluminium foil. It will be appreciated
that when the lid piercing means comprise non-sharp edges, the parameters of the exit filter 36 may be
chosen to suit such lid piercing means. Parameters of layers of the exit filter 36 of the capsule 2 of the
system according to the invention can be chosen such that the exit filter 36 has the sufficiently high tear

strength and/or forming the sufficiently low flow resistance not to be pierced or torn.
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[0043] It is also possible that the ridges of the lid piercing means 128 have a convex top against which
the lid 16 abuts. Hence, when the lid, in use, is pressed against the ridges, the surface area over which
the lid is supported by the ridges increases, thus reducing the local pressure exerted on the lid by the
ridges. Thus it is possible to provide, in an easy manner, that the lid, in use, does not tear and/or rupture

and stays intact.

[0044] In the example of Fig. 1 the exit filter 36, forming an exit area of the capsule 2, through which
the beverage, here coffee, can drain from the capsule, is formed by a porous sheet, such as filter paper
comprising two layers bonded to each other, as shown e.g. in Fig. 2 and Fig. 3. In this example the
entire lid 16 is formed as the exit filter 36. In the examples of Fig. 1, Fig. 2, Fig. 3 and Fig. 4, the
capsule 2 comprises an outwardly extending rim 38 at the second end 18, wherein the lid 16 is attached
to the outwardly extending rim 38, e.g. by gluing, welding or the like. Hence, in this example the exit

filter 36, i.e. the multi-layer sheet, is attached to the outwardly extending rim 38.

[0045] In this example the exit filter 36 forms a substantially continuous fluid-permeable multi-layer
sheet spanning substantially the entire second, open end 18 of the capsule 2. Thus, the fluid can drain
from the capsule 2 over a large area. Hence, a very homogeneous drain of beverage from the extractable

product is obtained.

[0046] In general, parameters of the layers of the exit filter of the capsule 2 of the system 1 according
to the invention can be chosen such that the exit filter does not tear or rupture, e.g. having the
sufficiently high tear strength and/or having sufficiently high stiffness and/or forming the sufficiently
low flow resistance not to be pierced or torn. When the exit filter 36 is e.g. made of layers of filtering
paper, parameters of the filtering paper, such as density, thickness and/or PE-content, can easily be
chosen to provide the exit filter having the sufficiently high tear strength and/or sufficiently high
stiffness and/or forming the sufficiently low flow resistance. Alternatively, when the layers of the exit
filter 36 are e.g. formed by a polymeric film provided with a plurality of exit openings, parameters of
the polymeric foil, such as density, thickness, number of exit openings, size and/or shape of exit
openings, can easily be chosen to provide the third wall having the sufficiently high tear strength and/or

forming the sufficiently low flow resistance.

[0047] Different materials may be used for the different layers. Many materials may be suitable, for
example, PE, PP, PET, nylon, EVOH, EVA, L-LDPE, LDPE, metal. Also, the layers may have a
different thickness. For example, the thickness of a layer may be between approximately 5 pm and
approximately 40 um. Preferably, the thickness of the layers is between approximately 10 um and
approximately 35 pm. For example, the thickness of the first layer can be approximately 12 pm or

approximately 23 pwm, the thickness of the second layer can be approximately 30 pm.
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[0048] Fig. 2 shows an embodiment of a capsule 2 according to the invention. The exit filter 36
comprises two layers 51, 52. The two layers 51, 52 are bonded together so they can act on each other
and/or strengthen each other. A physical and/or a chemical bond may be provided over approximately
entire surface of the layers. According to the invention, a first layer 51 has a higher tear strength than a
second layer 52, and the second layer 52 has a higher stiffness than the first layer 51. The stiffness and
the tear strength of the layers 51, 52 is such that the layers will not tear, rupture or deform too much
such that the exit filter 36 may have a relatively constant flow resistance for a pressure built up in the
capsule, which may thus become more reproducible and/or more controllable. In Fig. 2 is shown that
the exit filter 36 comprises a porous layer 51 and a perforate layer 52 with openings 30. Fig. 3 shows an
embodiment of a capsule of which the exit filter 36 has a perforate layer 51 and a porous layer 52. The
porous layer may be sufficiently strong to prevent widening of the openings 30 of the perforate layer,
and the perforate layer may be sufficiently stiff to prevent tearing of the porous layer. Also, as can be
seen in Fig. 4, two perforate layers may be provided or two porous layers may be provided. The
perforations 30 of the layers 51 and 52 of the exit filter 36 correspond with each other, as to provide
fluid passages for discharging the fluid from the capsule 2. Also a multi-layer filter may be provided
comprising more than two layers. For example a multi-layer filter comprising three or more layers may
be provided, each of a different tear strength and/or stiffness. By providing different layers of each
different characteristic, the layers may strengthen each others characteristics thus providing a multi-
layer filter that may not tear, rupture or being pierced. Preferably, for a perforate layer the perforations
may not deform under influence of pressure. Preferably, the dimensions of the perforations may vary
less than 3% during use of the capsule during preparation of the beverage. Also, for a porous layer,
preferably the pores may not deform and the dimensions of the pores may not vary more than 3%

during use of the capsule during preparation of the beverage.

[0049] The exit filter 36 may be provided upstream or downstream of the lid 16, or may be provided in
the exit opening of the lid 16. Preferably the exit filter 36 is attached to the outwardly extending rim 38.

The exit filter 36 may also be attached to the circumferential wall 14.

[0050] In general, the exit openings 30, perforations of a perforate layer or pores of a porous layer, are
dimensioned such that a dimension of the opening 30 is sufficiently small to retain most of the larger
particles of the extractable product, such as ground coffee, inside the capsule 2. Only very small
particles, so-called fines, may exit via the openings. Also, in general, the exit openings 30 are
dimensioned and distributed such that a sufficient flow resistance may be obtained in order to allow a

certain pressure built up in the capsule before the extracted beverage drains from the capsule.

[0051] According to an aspect of the invention, the bottom 12 is provided with an entrance filter 34.

The entrance filter 34 may be provided as a multi-layer filter comprising for example two layers 61, 62,
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as shown in Fig. 2 and Fig. 3. Also, an entrance filter comprising more than two layers may be
provided. Alternatively, a capsule 2 may also be provided without entrance filter 34, leaving the
entrance area open. The entrance filter 34 may be provided upstream or downstream of the bottom 12,
or - not shown - may be provided in the entrance opening, attached to an inwardly extending rim 42.
Since the rim thickness is not present in the inner space 20 of the capsule 2, the internal volume may
thus be maximised. The entrance filter may alternatively or additionally be attached to the

circumferential wall 10.

[0052] A first layer 61 of the entrance filter 34 may be a porous sheet, e.g. filter paper, and a second
layer 62 may be a perforate sheet, e.g. polymeric foil, as shown in Fig. 2 and Fig. 3. According to an
aspect of the invention, the first layer has a higher tear strength and the second layer has a higher
stiffness. Alternatively, the first layer may be a perforate foil and the second layer may be a porous
sheet. Entrance openings 24 may be distributed approximately evenly over the entrance area as to allow
a homogeneous supply of the fluid to the extractable product. As shown in Fig. 4, both layers 61 and 62
of the multi-layer entrance filter 34 may be perforate layers. The perforations 24 in both layers

correspond with each other as to provide fluid passages.

[0053] It shall be obvious that the invention is not limited in any way to the embodiments that are
represented in the description and the drawings. Many variations and combinations are possible within
the framework of the invention as outlined by the claims. For example, the embodiments described
show the first layer upstream of the second layer. It may be clear to the person skilled in the art that the
second layer may also be upstream of the first layer. Also, in the embodiments described, the first layer
may be thinner than the second layer. It may be clear to the person skilled in the art that the second
layer may also be thinner than the first layer. Combinations of one or more aspects of the embodiments
or combinations of different embodiments are possible within the framework of the invention. All
comparable variations are understood to fall within the framework of the invention as outlined by the

claims.
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Patentkrav

1. System (1) til fremstilling af en forhdndsbestemt mangde drikkevare, der er egnet til indtagelse ved
anvendelse af et ekstraherbart produkt, hvilket system omfatter: en udskiftelig kapsel (2) og et apparat
(104) omfattende en fluidtilferende anordning (108) til at tilfore en mengde af et fluid, sdsom vand,
under tryk til den udskiftelige kapsel (2), og en beholder (106) til at holde den udskiftelige kapsel (2),
hvor den udskiftelige kapsel (2) omfatter en periferisk vaeg (10), en bund (12), og et lag (16), der
indeslutter et indre rum (20) omfattende det ekstraherbare produkt, hvor den fluidtilferende anordning
(108) er indrettet til at tilfore fluidet til det ekstraherbare produkt gennem bunden (12) for at danne
drikkevaren, hvor bunden (12) omfatter et indgangsomrade (34) og systemet (1) er indrettet til at bringe
den fluidtilferende anordning (108) i fluidforbindelse med indgangsomradet (34) for at tilfore fluidet til
det ekstraherbare produkt for at fremstille drikkevaren, hvor laget (16) omfatter et udgangsomrade (36)
og systemet (1) omfatter en udgang, der, i brug, stir i fluidforbindelse med udgangsomradet (36) for at
draene den fremstillede drikkevare fra kapslen (2) og tilfere drikkevaren til en beholder, sdsom en kop,
hvor beholderen (106) er indrettet til at dreene den fremstillede drikkevare fra kapslen (2) gennem
udgangsomradet (36), kendetegnet ved, at udgangsomradet (36) for kapslen (2) omfatter et
pladeformet flerlagsfilter omfattende mindst et forste lag (51) og et andet lag (52), der er forbundet med
hinanden, hvor det forste lag (51) har en storre rivestyrke end det andet lag (52), og hvor det andet lag
(52) har en storre stivhed end det forste lag (51).

2. System (1) ifelge krav 1, hvor det forste lag (51) har en rivestyrke, der mindst er 20 %, fortrinsvis 50
% hgjere end rivestyrken for det andet lag (52), og hvor det andet lag (52) har en stivelse, der er mindst

20 %, fortrinsvis 50 % sterre end det forste lags (51) stivelse.

3. System (1) ifelge krav 1 eller 2, hvor det forste lag (51) omfatter et forste materiale med en storre
rivestyrke end det andet lag (52) og det andet lag (52) omfatter et andet materiale med en storre stivhed

end det forste lag (51).

4. System (1) ifelge et hvilket som helst af de foregdende krav, hvor det forste lag (51) er perforeret
og/eller porgst, og/eller hvor det andet lag (52) er perforeret og/eller porgost.

5. System (1) ifelge krav 4, hvor det forste lag (51) og det andet lag (52) er perforerede, hvor
perforeringerne (30) i det forste lag (51) svarer til perforeringerne (30) i det andet lag (52).

6. System (1) ifelge et hvilket som helst af de foregaende krav, hvor det forste og/eller det andet lag
(52) omfatter polypropylen og/eller polyethylen og/eller polyethylentherephthalat og/eller chloreret
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polypropylen og/eller nylon og/eller ecthylenvinylalkohol og/eller ethylenvinylacetat og/eller
polyethylen med lav densitet og/eller metal.

7. System (1) ifelge et hvilket som helst af de foregdende krav, hvor flerlagsfilteret er dannet ved hjaelp
af: et porest ark, sdsom filtreringspapir, en folie, sdsom en polymerfilm, forsynet med en flerhed af

udgangsabninger (30).

8. System (1) ifolge et hvilket som helst af de foregdende krav, hvor indgangsomradet (34) omfatter et
pladeformet filter.

9. System (1) ifelge krav 8, hvor indgangsomradet (34) omfatter et flerlagsfilter.

10. System (1) ifolge krav 9, hvor flerlagsfilteret omfatter et forste lag (61) og et andet lag (62), hvor
det forste lag (61) har en storre rivestyrke end det andet lag (62), og hvor det andet lag (62) har en storre
stivhed end det forste lag (61), hvor det forste og det andet lag (62) er forbundet med hinanden.

11. System (1) ifelge et hvilket som helst af de foregdende krav, hvor flerlagsfilteret omfatter mindst ét

lag med abninger, hvor dbningerne (24) er fordelt over i alt veesentligt hele filterlagets overflade.

12. System (1) ifelge krav 11, hvor dbningerne (24) have en diameter pa ca. 0,2 mm til ca. 0,4 mm.

13. System (1) ifolge et hvilket som helst af de foregaende krav, hvor tykkelsen af det forste (51, 61)
og/eller det andet lag (52, 62) er mellem ca. 5 pm og ca. 40 pum, fortrinsvis mellem ca. 10 um og ca. 35

.

14. System (1) ifolge et hvilket som helst af de foregdende krav, hvor det forste lag (51, 61) er tyndere
end det andet lag (52, 62).

15. System (1) ifelge et hvilket som helst af de foregdende krav, hvor laget (16) lukker kapslen (2) ved
en ydre ende (18).

16. System (1) ifolge et hvilket som helst af de foregéende krav, hvor den periferiske vaeg (10) i alt

vasentligt er stiv,

17. System (1) ifelge et hvilket som helst af de foregdende krav, hvor beholderen (106) omfatter et
bundperforerende middel (122) der er beregnet til at perforere bunden af en alternativ kapsel for at

skabe mindst én indgangsdbning til at tilfore fluidet til det ekstraherbare gennem den mindst ene
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indgangsabning, og hvor bunden (12) af systemets (1) kapsel (2) omfatter et indgangsfilter (34) til at
tilfore fluidet til det ckstraherbare produkt der igennem, hvilket indgangsfilter, i brug, er placeret i en
afstand fra det bundperforerende middel (122), séledes at systemets (1) kapsel (2) ikke perforeres af det
bundperforerende middel (122), og bunden (12) forbliver intakt.

18. System (1) ifelge et hvilket som helst af de foregdende krav, hvor beholderen (106) omfatter et
bundperforerende middel (122) der er beregnet til at perforere bunden af en alternativ kapsel for at
skabe mindst én indgangsébning til at tilfere fluidet til det ekstraherbare produkt gennem den mindst
ene indgangsébning, og hvor bunden (12) af systemets (1) kapsel (2) omfatter et indgangsfilter (34) for
at tilfere fluidet til det ekstraherbare produkt derigennem, hvilket indgangsfilter er et flerlagsfilter,
hvoraf det forste lag (61) har en ftilstraekkelig rivestyrke, og det andet lag (62) har en tilstrackkelig
stivhed, sdledes at systemets (1) kapsel (2), i brug, ikke perforeres af det bundperforerende middel
(122), og bunden (12) forbliver intakt.

19. System (1) ifelge et hvilket som helst af de foregdende krav, hvor beholderen (106) omfatter et
lagperforerende middel (128), der er beregnet til at perforere udgangsfilteret af en alternativ kapsel, nar
udgangsomrédet (36) i tilstreekkeligt omfang presser mod det lagperforerende middel under pavirkning
af trykket fra fluidet og/eller drikkevaren i kapslen for at skabe mindst én udgangsabning, hvor igennem
drikkevaren kan dreenes fra den alternative kapsel, og hvor udgangsomradet (36) for systemets (1)
kapsel (2) omfatter et flerlagsudgangsfilter, hvor igennem drikkevaren kan draenes fra systemets (1)
kapsel (2), hvoraf det forste lag (51) har en tilstraekkelig rivestyrke, og det andet lag (52) har en
tilstraekkelig stivhed, sdledes at systemets (1) kapsel (2), i brug, ikke perforeres af det lagperforerende
middel, og laget (16) forbliver intakt.
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