(12) STANDARD PATENT (11) Application No. AU 2011361036 B2

(19) AUSTRALIAN PATENT OFFICE

(54) Title
Capsule, device and method for preparing a beverage by extraction

(51) International Patent Classification(s)
B65D 53/02 (2006.01) B65D 85/804 (2006.01)

(21) Application No: 2011361036 (22) Date of Filing:  2011.12.15
(87) WIPO No: WO12/118367

(30)  Priority Data

(31) Number (32) Date (33) Country
2006338 2011.03.03 NL
(43) Publication Date: 2012.09.07

(44) Accepted Journal Date: 2017.01.19

(71)  Applicant(s)
Biserkon Holdings Ltd.

(72)  Inventor(s)
Zweed, Sander Gordon

(74)  Agent/ Attorney
Davies Collison Cave Pty Ltd, Level 15 1 Nicholson Street, MELBOURNE, VIC, 3000

(56) Related Art
EP 1654966 A1
US 2002/0195455 A1
FR 1538954 A
JP 60-231068 A
US 3923197 A
EP 1500358 A1




woO 2012/118367 A1 | O0E 0000 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

™~
é\

International Bureau / . L.
_jﬁ (10) International Publication Number
(43) International Publication Date — WO 201 2 /1 1 8367 Al
7 September 2012 (07.09.2012) WIFPQ | PCT
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B65D 53/02 (2006.01) B65D 85/804 (2006.01) kind of national protection available). AE, AG, AL, AM,
213 Tnt tional Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(D) Tntermational AP N 011/050853 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
<UL DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
15 December 2011 (15.12.2011) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
- MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: Dutch OM, PL, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, §Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
2006338 3 March 2011 (03.03.2011) NI (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for aill designated States except US): GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
BISERKON HOLDINGS LTD. [CY/CY]; 75 Prodromou UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
Avenue, Oneworld Parkview House, 1307 Nicosia (CY). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU
(72) anentOr; and s ’ s ) ) > 2 s s s ? s > s
(75) Tnventor/Applicant (for US only): ZWEED, Sander Gor- LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
don [NL/NL]; De Verbeelding 14, NL-1401 VJ Bussum SM, TR), OAPT (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
’ ’ ? GW, ML, MR, NE, SN, TD, TG).
(NL).
(74) Agent: LANGENHULISEN, Bastiaan, Wilhelmus, Her- T uPlished

man; Patentwerk B.V., P.O. Box 1514, NL-5200 BN 's-
Hertogenbosch (NL).

with international search report (Art. 21(3))

(54) Title: CAPSULE, DEVICE AND METHOD FOR PREPARING A BEVERAGE BY EXTRACTION

104
18

1
116 (116 116 1092
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Capsule, device and method for preparing a beverage by extraction

The invention relates to a capsule for use in a device for preparing beverages. The
invention also relates to an assembly of such a capsule and a device for preparing
beverages. In addition, the invention relates to a perforation structure evidently.intended
for use in such a capsule according to the invention. The invention also relates to the use
of such a capsule in a device for preparing beverages. The invention further relates to a

sealing element for use in a capsule according to the invention.

Diverse capsules for use in a device for preparing beverages are known in the prior art.
A known capsule as described for instance in EP 0512468 comprises a housing
provided with a perforable supply side for injecting a liquid into the housing and with a
discharge side located at a distance from the supply side and provided with an opening
for the purpose of discharging liquid injected into the housing, a quantity of substance
for extraction received in the housing, such as ground coffee beans, and a pierceable foil
connected to the housing and sealing the opening located on the discharge side. This
known capsule can be placed in a device for preparing a beverage. The capsule is placed
for this purpose in a receiving space of a capsule holder of the device. The capsule is
clampingly supported here in the receiving space by a support and a clamp. The supply
side of a housing of the capsule is perforated by subsequently moving a liquid injector
through the housing of the capsule, and a relatively hot liquid, in particular water, can
be introduced into the housing under a relatively high pressure, generally of between 15
and 20 bar. The foil is perforated by moving a perforation plate forming part of the
capsule holder and the capsule toward each other and the extracted liquid flows via the
perforation plate into a beverage container. Because of the relatively high operating
pressure a space between the capsule and capsule holder will generally be filled with a
sealing element. [n the case the sealing connection does not function in the correct
manner and water flows outside the capsule, insufficient pressure will be developed
inside the capsule to cause tearing of the foil or the pressure will not tear the foil
completely, and this can impede the extraction process considerably. It is possible here
to envisage providing the capsule holder with a sealing element in order to rcalize
sealing. It is however generally more advantageous to provide the capsule with a sealing
element, whereby the sealing element is used only once, whereby improved operation of

the sealing element can be guaranteed. The European patent EP 1654966 describes a
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capsule which is provided on an outer side with a sealing element manufactured from a rubber-
elastic material, in particular silicone rubber. Although the material properties of rubber-elastic
materials are favourable for sealing engagement on the capsule holder, such rubber-elastic
materials are found to be relatively difficult to produce, and it is moreover relatively difficult to
attach the rubber-elastic sealing element to the capsule by means of welding. If the sealing
element is insufficiently adhered to the capsule during welding, one or more leakages can occur
between the sealing element and the capsule, which can result in leakage(s) during the
extraction process. The sealing action of the capsule known from EP 1654966 is moreover
greatly dependent on the shaping of the capsule holder and on possible damage to the rubber of

the capsule.

Embodiments of the invention seek to provide an improved capsule with which at least one of

the above stated drawbacks can be obviated.

Further embodiments of the invention seek to provide a capsule with an improved sealing

element.

The invention provides a capsule for preparing beverages, comprising: a housing at least
partially filled with a substance to be extracted and/or dissolved, such as ground coffee, wherein
the housing is provided with a supply side for pressing a liquid such as water into the capsule,
and with a discharge side located a distance from the supply side for discharging liquid provided
with extract and/or dissolved substance and guided through the capsule, wherein the supply side
and/or at least a part of the discharge side of the housing is initially sealed by a perforable foil; a
laterally protruding engaging edge connected to the housing to enable clamping of the capsule
in a capsule holder of a device for preparing beverages; and at least one resilient sealing element
arranged at least on the engaging edge and/or the housing for sealing a space between the
capsule holder and the capsule during clamping of the capsule in the device, wherein the sealing
element encloses at least a part of at least one absorption cavity and wherein the sealing element
is connected non-releasably, in particular welded, to another part of the capsule or wherein the

sealing element is arranged releasably on another part of the housing.

Applying a resilient sealing element which at least partially encloses one or more absorption
cavities imparts to the sealing element an improved capacity for deforming during clamping of
the capsule in the capsule holder. The absorption cavity facilitates deformation, as a
consequence of which the sealing element can curve more easily round a clamping edge of the

capsule holder, whereby the sealing element in fact
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engages around the clamping edge on one or two sides, depending on the shape of the
sealing element. This engagement round the clamping edge of the capsule holder by the
sealing element of the capsule improves the sealing capacity of the sealing element, and
thereby of the capsule, in significant manner and makes the sealing capacity
considerably less dependent on the shape of the clamping edge of the capsule holder.
The absorption cavity therefore functions as cushion and as (temporary) receiving space
(absorption space) for the resilient material as soon as a load is exerted on the sealing
element. The absorption cavity is filled with a substance other than the resilient material
from which the sealing element is substantially manufactured. The absorption cavity
will generally be filled with air, liquid and/or gel. For the purpose of realizing a desired
deformation of the sealing element it is possible to envisage the sealing element being
provided with at least one weakening zone, a variable wall thickness and/or a particular

shape, whereby the desired deformation can already be predetermined.

It is possible to envisage at least one absorption cavity being enclosed by the sealing
element and the engaging edge and/or the housing. It is also possible to envisage at least
one absorption cavity being substantially wholly enclosed by the sealing element. The
absorption cavity can here take a substantially closed (airtight or liquid-tight) form,
wherein no exchange is possible between the content of the absorption cavity and the
ambient atmosphere, whereby a closed cushion is formed. The closed absorption cavity
will generally be filled here with air or another gas. It is also possible to envisage a
liquid, in particular water, or a gel being applied as filling for the absorption
cavity/cavities. In an alternative embodiment of the absorption cavity the absorption
takes an open form, whereby communication is possible between the content of the
absorption cavity and the ambient atmosphere. In this latter embodiment the absorption
cavity will generally be filled with air. When the sealing element is loaded, the air will
be at least partially pressed out of the absorption caQity, this facilitating deformation of

the sealing element.

The absorption cavity can be formed by an elongate groove, and in particular extends
annularly. The shape of the absorption cavity hereby follows the shape of the sealing
element as such. It is also possible to envisage the absorption cavity being given a

bubble-like form. When a plurality of open, bubble-like absorption cavities are applied,
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and particularly wherein they are mutually connected, a resilient porous structure is in
fact formed in the sealing element.

In addition to the use of one or more absorption cavities, it is also possible to envisage a
side of the sealing element remote from the engaging edge being provided with at least
one protruding edge. The protruding edge here forms a dam (barrier) enabling further
prevention of liquid leakage from the capsule holder. The edge preferably has an
annular shape here and follows the shape of the sealing element as such. It is possible to
envisage a side of the sealing element remote from the engaging edge being provided
with a plurality of protruding edges. The edges are preferably oriented concentrically

relative to each other.

The capsule can comprise one or more sealing elements. When the capsule comprises a
plurality of sealing elements, it is then possible to envisage the sealing elements
engaging each other and optionally being connected to each other, in particular by
means of a weld connection. It is however also possible here to envisage the sealing
elements being positioned at a distance from each other, wherein for instance one
sealing element is connected to and/or forms part of the engaging edge and another
sealing element is connected to and/or forms part of the housing, whereby a multiple
seal is realized during the extraction process of the capsule placed and clamped in a
capsule holder. The one or more sealing elements will generally be positioned on an

outer side (i.e. a side facing toward the device) of the housing and/or the engaging edge.

The sealing element is preferably at least partially manufactured from a thermoplastic
polyolefin (TPO). The advantage of a TPO is that a TPO is also flexible but, in contrast
to a rubber elastomer, comprises relatively few cross-links, whereby a TPO softens
considerably more at increased temperature (welding temperature) than a rubber
elastomer which is of thermosetting character and does not soften, or hardly so, due to a
large number of cross-links. This more intensive softening enables better fusing of the
sealing element with another part of the capsule during a (thermal or ultrasonic) welding
process, whereby the forming of gaps between the sealing element and another part of
the capsule can be prevented, this enhancing the eventual extraction process. It is
particularly advantageous here for the capsule part to which the sealing element is
connected to be manufactured from plastic, and preferably a polyolefin such as

polypropylene, which enhances the mutual fusing during welding, and therefore the
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mutual adhesion of the two components. Welding is otherwise preferred to adhesion,
since no additional adhesive means are required, this being particularly advantageous
from an economic and logistic viewpoint and from the viewpoint of environmental-
friendliness. A further advantage of applying a TPO is that manufacture of a TPO is
quicker and easier than that of a thermosetting elastomer (rubber elastomer) which is
manufactured in three lengthy steps (mixing, injection moulding and cross-linking).
Other than thermosetting polymers, TPOs can moreover be wholly or partially recycled,
this being particularly advantageous from the viewpoint of environmental-friendliness.
The TPO from which the sealing element is at least partially manufactured preferably
comprises polypropylene. Since the housing and/or a part of the foil facing toward the
sealing element is generally also manufactured from polypropylene, an excellent welded
connection can be realized between the sealing element on the one hand and the housing
and/or the foil on the other. The sealing element more preferably comprises a
composition of polyolefins, the composition comprising: polypropylene and an
elastomeric copolymer comprising units of ethylene and units of an V-olefin. The V-
olefin is more preferably formed here by ethylene, propylene or 1-butene. In a particular
preferred embodiment the TPO is formed by a polyolefin composition, comprising: A)
20 to 50 parts by weight of a crystalline polypropylene polymer with an isotacticity
index higher than 80 which is selected from a polypropylene homopolymer and
polypropylene copolymers comprising 0.5 to 15 mol% ethylene and/or an V-olefin with
4 to 10 carbon atoms, wherein the polypropylene polymer has a molecular weight
distribution (MWD) greater than 3.5; and B) 50 to 80 parts by weight of an clastomeric
ethylene copolymer with olefins CH,=CHR, wherein R is an alkyl with 1 to 10 carbon
atoms, which optionally comprises minor quantities of units derived from a polyene,
wherein the copolymer comprises 40 to 70% by weight of units derived from ethylene
and 30 to 60% by weight of units derived from an V-olefin, and has the following
characteristics: a) a molecular weight distribution of less than 3.5, b) a crystallinity
content, expressed as the enthalpy of fusion, lower than 20 J/g and c) a content of 2-1
regio-inversions of the V-olefin units lower than 5%. Further advantageous
embodiments are described in EP 0770106, the content of which forms part of this
patent specification by way of reference. In another particular preferred embodiment the
TPO is formed by a polyolefin composition, comprising: A) 10-50 parts by weight of a

homopolymer of polypropylene with an isotactic index higher than 80 or a copolymer of
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polypropylene with ethylene, a CH,=CHR V-olefin, wherein R is an alkyl group with 2-
8 carbon atoms, or a combination thereof, the copolymer comprising more than 85% by
weight polypropylene; B) 5-20 parts by weight of a copolymer fraction comprising
ethylene, insoluble in xylene at ambient temperature; C) 40-80% by weight of a
copolymer fraction of ethylene and polypropylene or another CH,=CHR V-olefin,
wherein R is an alkyl group with 2-8 carbon atoms, or combination thereof with
optionally a small quantity of diene which comprises less than 40% by weight ethylene,
which fraction is soluble in xylene at ambient temperature and with an intrinsic
viscosity of 1.5-4 dl/g; wherein the percentage by weight of the sum of the (B) and (C)
fractions in respect of the overall polyolefin composition is 50-90% and the weight
ratio(B)/(C) is lower than 0.4, the polyolefin composition being obtainable by applying
a polymerization catalyst comprising the reaction product of a solid component
comprising a titanium compound and an electron donor compound supporting on
magnesium chloride, with an Al trialkyl compound and an electron donor compound.
Further advantageous embodiments are described in EP 0472946, the content of which
forms part of this patent specification by way of reference. Examples of commercially
available TPOs are Hifax®, in particular Hifax® 7334 XEP, Adflex®, in particular
Adflex® X500F, and Softell® obtainable via LyondellBasell. It is otherwise also
possible to envisage further providing an outer surface of the capsule with at least one

other type of sealing element for the purpose of sealing the capsule in the device.

The housing can be manufacturcd from diverse materials, including aluminium and/or
plastic, in particular polypropylene (PP). When a plastic housing is applied, the housing
will generally be manufactured from a laminate of a plurality of plastic layers, such as
PP and ethylene vinyl alcohol (EVOH). When an aluminium housing is applied, it is
generally also usual to laminate the aluminium with one or more additional layers,
including a protective lacquer coating in order to avoid direct contact of aluminium with
the beverage to be prepared, and including for instance a PP layer to enable realization
of an (ultrasonic) welded connection to the foil. The foil generally also comprises
aluminium which is optionally provided on one or two sides with a PP layer in order to
facilitate one or two-sided adhesion of the foil. It is also possible to envisage the foil
comprising aluminium oxide (ALOX), optionally laminated with plastic such as
polyethylene terephthalate (PET), whereby an exceptionally thin foil can be obtained

with a thickness in the order of magnitude of several microns. The foil is generally
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flange forming part of the housing.

In an embodiment of the invention, the at least one sealing element is arranged
releasably round the housing and/or is connected releasably to the engaging edge and/or
the housing, whereby it is not necessary to modify the production lines for the capsules,
this being particularly advantageous from an economic viewpoint. The type, in
particular the thickness, of the sealing element to be applied can moreover be adapted to
the (most likely) device in which the capsule is going to be used. The arranging of the
sealing element can take place by machine during the production process. It is however
also possible to envisage this arrangement taking place manually, optionally by the
consumer him/herself, whereby he/she can have the type of sealing element to be
applied depend on the type of device (coffee machine) the consumer in question is
using. A further advantage of the sealing element is that the choice of material and
shape can be optimized in relatively simple manner for the purpose of realizing a liquid-
tight, in particular medium-tight, seal during the preparation process. The sealing
element arranged releasably round the housing will generally exert a bias on an outer
side of the housing, whereby undesirable removal of the sealing element from the
housing can be countered as far as possible. It is also possible to envisage having the
sealing element held by the engaging edge and/or the housing, for instance by applying

holding elements such as hooks or other locking protrusions.

In one preferred embodiment of the invention, the sealing element is connected non-
releasably to the engaging edge and/or the housing. This connection will be realized by

means of welding.

The sealing element will generally wholly enclose the periphery of the housing of the
capsule and can for instance take the form of an O-shaped or L-shaped ring. It is also
possible to envisage the sealing element enclosing the engaging edge multilaterally,

whereby a multilateral, particularly two-sided seal can be realized.

The foil can seal a discharge side or a supply-side of the capsule, depending on the type
of capsule. The foil can already be provided here before use with perforations which

have a size such that liquid can be allowed through and solid parts are held back. The
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foil thus has a filtering action in this case. Such a filter foil need not necessarily be
perforated in the capsule holder and can also be positioned such that the filter foil
remains intact. When the filter foil remains intact, it is possible to envisage applying a
relatively thick and therefore strong and relatively rigid foil with a thickness of for

instance 0.5-3 mm.

The foil can also be adapted for substantially medium-tight sealing of the housing of the
capsule. The foil will have to be perforated here in the capsule holder to enable inflow
and/or outflow of liquid. It is favourable here to apply thinner foils with a thickness in
the order of magnitude of microns. In a preferred embodiment the capsule comprises a
perforation structure coupled substantially rigidly to the engaging edge and/or the
housing and/or the foil and provided with at least one perforation element facing toward
the foil for perforating the foil, which perforation structure is positioned substantially on
a side of the foil remote from the housing, wherein perforation of the foil is caused by
deformation of the foil during pressing of the liquid through the capsule. By providing
the capsule with its own perforation structure for perforating the foil a conventional
perforation plate forming part of the device is no longer required. The advantage hereof
is that the prepared beverage need no longer be pressed through the conventional
perforation plate of the device, but can optionally be delivered directly from the capsule
to a drinking cup. This can drastically reduce the beverage residue left behind in the
device, this being advantageous from a hygiene viewpoint and reducing the required
maintenance on the device. It is moreover possible in this way to prevent, or at least
counter, beverage pressed out of the capsule mixing with beverage residues coming
from one or more already used capsules and already present in the device, whereby the
taste of the beverage to be prepared can be guaranteed as fully as possible. The
perforation structure will be connected substantially rigidly (non-displaceably) to the
housing, whereby the external dimensioning of the capsule must generally be smaller
than or the same as a volume enclosed by the capsule holder. The perforation structure
will generally be provided with one or more throughflow channels or throughfeed
openings extending between a side of the perforation structure facing toward the foil
and a side of the perforation structure remote from the foil. The particular advantage
here is that the number of throughflow channels to be applied and the dimensioning of
these throughflow channels can be wholly adapted to the nature of the beverage to be

prepared, wherein the intensity of the aeration, the extent of the pressure buildup and
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the swirling of the beverage pressed out of the capsule can be regulated, which can
considerably enhance the taste sensation during consumption of the beverage. Because
the foil will be perforated by the generally pointed perforation elements and will be
pressed during use against the perforation structure, a filtering action will be realized,
whereby solid constituents such as coffee dregs can be kept in the housing. The supply
side will otherwise generally take a closed form initially, wherein the supply side will

be perforated in the device during use. It is also possible to envisage the supply side

- already being pre-perforated during the production process, whereby further perforation

in the device can be dispensed with. The drawback hereof is however that the capsule
generally has to be packaged in order to enable a sufficiently long shelf-life of the
substance, and therefore of the capsule. Initial, substantially hermetic sealing of the
capsule is generally recommended, wherein the capsule can optionally be filled with an
inert gas, such as nitrogen or carbon dioxide, in order to further increase the shelf-life of
the substance. The result hereof is that a slight overpressure of several hundred millibar
will generally be present in the capsule. This overpressure can possibly increase to some
extent if coffee powder, which naturally generates a limited amount of gas, is received

in the capsule.

The perforation structure usually takes a plate-like form in order to limit the volume
taken up by the capsule. The perforation structure is preferably positioned at least
partially in a volume enclosed by the housing. The advantage hereof is that the
dimensioning of the housing need not be adapted to the standard dimensioning of a
capsule and capsule holder, this being advantageous from an economic point of view. It
is advantageous here for the perforation structure to connect substantially seamlessly to
the engaging edge, wherein the perforation structure can even form an integral part of or
be integrally connected to at least a part of the engaging edge. It is a further advantage
that a side of the perforation structure remote from the foil and a side of the engaging
edge are located in the same plane, so that a completely flat underside of the capsule can
in fact be realized. The housing and the perforation structure are generally positioned
initially on either side of a plane defined by (a central part of) the foil. A suitable
material for a perforation structure is plastic, such as for instance PP or polyethylene

(PE).
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The engaging edge generally comprises at least one flange connected integrally to the
housing. It is also possible to envisage the flange being chemically and/or mechanically
connected to an inner side and/or outer side of the housing. The engaging edge will
usually be constructed in laminated manner from at least one flange connected to the
housing and a support structure coupled to the flange, the support structure being
optionally integrally connected to the perforation structure. An edge periphery of the
perforation structurc is optionally connected via at least one connecting element to the
engaging edge. The support structure will generally take a substantially annular form
here, because the flange will usually have the same shape. It is possible here to envisage
the support structure at least partially enclosing, and even being able to clamp, the
flange. It is also possible to envisage welding and/or adhering the support structure to
the flange, usually with interposing of the foil. The support structure can be constructed
from a plurality of parts which are mutually connected during the production process,

for instance by means of welding or adhesion.

The perforation structure and the support structure are preferably manufactured at least
partially from the same material, such as polypropylene, in order to enable realization of
a reliable mutual connection. As already stated, it is also possible to envisage the
perforation structure and the support structure being integrally connected to each other
and being manufactured in the same production step, for instance by means of injection
moulding. The support structure can in fact be deemed here as an (integral) extension of
the perforation structure. The support structure is preferably constructed here from a
lower part initially connected directly to the perforation plate and an upper part
connected to the lower part, wherein the lower part and the upper part are at least
positioned at least partially on either side of the flange connected to the housing or
forming part of the housing, whereby the flange is at least partially covered on an
underside and an upper side by the support structure. The upper part of the support
structure can be connected integrally to the lower part of the support structure, wherein
the support structure is even manufactured from one material, in particular plastic,
preferably polypropylene. The lower part of the support structure will however
generally be adapted to initially hold (support) the perforation structure and the upper
part of the support structure will generally be adapted as the sealing element

‘manufactured at least partially from TPO. The advantage of a TPO is that a reliable

sealing of the capsule in the capsule holder can be realized by means of such a material,
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wherein a reliable connection can moreover be realized between the lower part of the

support structure and the upper part of the support structure.

Instead of connecting the perforation structure rigidly to the engaging edge and/or the
housing and/or the foil, it is also possible to envisage the capsule comprising a
perforation structure coupled to the engaging edge and/or the housing and provided with
at least one perforation element facing toward the foil, this perforation structure being
positioned substantially on a side of the foil remote from the housing, wherein the
perforation structure is displaceable from a first position, in which the foil is
substantially intact, to a second position in which the at least one perforation element
perforates the foil, whereby discharge of liquid from the capsule is possible.
Displacement of the perforation structure is generally realized by having the capsule
clamped by a capsule holder of a device for preparing beverages, a conventional
perforation plate forming part of the device no longer being required. In an embodiment
the perforation structure is initially connected in the first position via at least one
breakable connection to the engaging edge, wherein the perforation structure is
displaceable to the second position by breaking the connection between the perforation
structure and the engaging edge. In this embodiment the perforation structure will
generally take a substantially rigid form. A suitable material for manufacturing such a
substantially rigid perforation structure is for instance PP. The perforation structure is
preferably initially positioned such that the connection between the engaging edge and
the perforation structure will be broken during clamping of the capsule in the device. It
is optionally also possible to envisage the connection being broken by the user
him/herself by pushing the perforation structure in the direction of the foil. Instead of
using a breakable connection it is also possible to envisage providing the engaging edge
and/or the housing with a guide for co-action with the perforation structure, whereby the

perforation structure can in fact be shifted from the first position to the second position.

In an advantageous embodiment the perforation structure is provided with a plurality of
throughflow channels for discharge of liquid, the throughflow channels extending from
a side of the perforation structure facing toward the foil to a side of the perforation
structure remote from the foil. The perforation structure is generally also provided with
a plurality of perforation elements. It is possible here to envisage at least a number of

throughflow channels being located at a distance from the perforation elements. It is
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however also possible to envisage, and even advantageous, for at least one perforation
element to be provided with one or more throughflow channels. It is found particularly
advantageous in practice to apply a conical perforation element through which extend
three throughflow channels which debouch in the cone wall, whereby blocking of the
throughflow channels by perforated foil parts can be prevented.

For the purpose of being able to prevent blocking of an outer end of a throughflow
channel by the device it is advantageous for a side of the perforation structure remote
from the foil to be provided with at least one surface groove, the surface groove
connecting to at least one outer end of at least one throughflow channel. It is further
possible to envisage a side of the perforation structure remote from the foil being
provided with a plurality of surface grooves, the surface grooves connecting the outer
ends of the throughflow channels to each other. The surface grooves can connect to

each other and intersect each other and in this way form a network.

The perforation elements must be sufficiently sharp to be able to perforate the foil. It is
therefore advantageous that at least a number of perforation elements take a pointed, in
particular pyramid-shaped and/or cone-shaped form. A cone-shaped (conical) shape is
generally recommended above a pyramid-shaped embodiment, since the conical
embodiment has a periphery varying less pronouncedly as seen in the height of the
perforation elements, whereby the foil will tear and/or deform more gradually and

therefore more easily.

An edge part of the perforation structure facing toward the foil is generally provided
with one or more perforation elements for realizing an edge perforation in the foil. The
perforation element can here form a cutting edge which can extend over the whole or
partial edge part of the perforation structure. In addition, it is possible to envisage
application of more centrally positioned perforation elements. In order to be able to
guarantee a reliable perforation, it is generally advantageous that the foil initially
engages under bias on at least one perforation element. This is because sufficient
pressure buildup in the housing of the capsule will, as a result of the bias, result

relatively quickly in perforation of the foil.
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In an advantageous embodiment of the capsule a side of the perforation structure remote
from the foil is provided with an upright sealing edge which protrudes in a direction
away from the foil. This upright sealing edge provides on the one hand for an improved
connection of the capsule to the device, and thereby for an improved sealing.. The
application of the upright sealing edge moreover makes the perforation structure
stackable (nestable) with another perforation structure, this being particularly

advantageous during the production process.

The invention also relates to an assembly of a capsule according to the invention and a
device for preparing beverages, which device comprises a capsule holder for receiving
the capsule. The capsule holder here preferably comprises a plurality of holder parts
which are mutually displaceable between an opened state, in which the capsule can be
placed in the capsule holder, and a closed state in which the engaging edge of the

capsule is clamped substantially liquid-tightly by the holder parts.

The invention further relates to the use of a capsule according to the invention in a

device for preparing beverages.

In addition, the invention relates to a sealing element evidently intended for use in a
capsule according to the invention. The sealing element will generally be connected

here to another part of the capsule by means of a welded connection.

The invention will be clucidated on the basis of non-limitative exemplary embodiments
shown in the following figures. Herein:

figures 1a-1d show different views of a capsule according to the invention,

figures 2a and 2b show different views of the capsule according to figure 1 and a
capsule holder of a device for preparing beverages enclosing the capsule,

figure 3 shows a detailed cross-section of a part of another capsule according to the
invention,

figure 4 shows a detailed cross-section of a part of yet another capsule according to the
invention,

figure 5 shows a detailed cross-section of a part of still another capsule according to the

invention, and
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figure 6 shows a detailed cross-section of a part of a further capsule according to the

invention.

Figure 1a and 1b show different perspective views of a capsule 101 according to the
invention, and figure 1c¢ shows a side view of the same capsule 101. Capsule 101
comprises for this purpose a substantially frustoconical (truncated conical) housing 102
at least partially filled with a substance to be extracted and/or dissolved, such as ground
coffee, tea, cocoa, milk powder and so on. Housing 102 comprises a perforable upper
wall 103 which forms a supply side of capsule 101. The upper wall will be perforated in
a capsule holder of a device for preparing beverages, after which water, in practice
generally a mixture of water and air, is pressed into capsule 101 at a pressure of
between 1 and 20 bar. Housing 102 also comprises a peripheral wall 104 (side wall)
which is integrally connected to upper wall 103 and which tapers to some extent in the
direction of upper wall 103, wherein in the shown situation peripheral wall 104 encloses
an angle with the vertical lying between 5° and 7°, this angle of inclination
corresponding to the complementary angle of inclination of a number of capsule holders
available on the market, whereby the volume of housing 102 can generally be
maximized. Peripheral wall 104 is provided with a ridge 105 to enable better fitting of
capsule 101 on many of the known capsule holders. Housing 102 further comprises a
plurality of strengthening elements 106 arranged recessed into upper wall 103 and/or
peripheral wall 104. Strengthening elements 106 resist deformation of housing 2 as
much as possible during use. In addition, housing 102 comprises a flange 107 which is
integrally connected to the peripheral wall (see figure 1d) and which as such forms part
of an engaging edge 114 of capsule 101, this engaging edge 114 being adapted to allow
clamping of capsule 101 by the capsule holder. An inner edge of flange 107 does in fact
define (a part of) the discharge side of capsule 101, this discharge side being initially
sealed substantially medium-tightly by a foil 108 connected to flange 107. The
connection between flange 107 and foil 108 is preferably realized by means of
(ultrasonic) heat welding, whereby a relatively reliable connection can be realized
between flange 107 and foil 108. It is advantageous here for the contact surfaces for
fusing together to be manufactured from the same material, such as PP. Flange 107 is
clamped by and/or enclosed by and/or connected to a support structure 109 for a plate-
like perforation structure 110. In this exemplary embodiment support structure 109 has

a modular construction of an upper part, formed by a sealing element 109a, and a lower
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part, formed by a holding element 109b, connected, preferably welded, to sealing
clement 109a for initially holding the perforation structure 110. Sealing element 109a of
support structure 109 is adapted to seal capsule 101 in a capsule holder (see figure 2b),
while lower part 109b of support structure 109 is in principle adapted to initially hold
perforation structure 110. Sealing element 109a and holding element 109b can
optionally be connected as separate elements to flange 107. Perforation structure 110 is
connected by means of a plurality of breakable connecting elements 111 to support
structure 109. As shown, housing 102 and perforation structure 110 are positioned on
opposite sides of foil 108. In this exemplary embodiment, as shown in the cross-sections
of figures 2a and 2b, perforation structure 110 comprises a plurality of peripherally
oriented (‘peripheral’) perforation elements 112 and a plurality of more centrally
oriented (‘central’) perforation elements 113. All perforation elements 112, 113 have a
pointed outer end directed toward foil 108 and are adapted to perforate foil 108. Most of
the central perforation elements 113 are moreover each provided with three throughflow
channels 115 extending from an upper side of perforation structure 110 to an underside
of perforation structure 110 in order to enable discharge of water enriched with the
substance, i.e. the prepared beverage, in capsule 101. As shown, all perforation
elements 112, 113 protrude equally far, whereby the outer ends of perforation elements
112, 113 form a virtual plane. In the shown initial situation foil 108 engages on
substantially all perforation elements 112, 113, such however that foil 108 remains
intact (closed). By breaking the connections 111 between support structure 109 and
perforation structure 110 the perforation structure 110 can be displaced from an initial
position (first position) to a higher position (second position) in which perforation
structure 110 at least partially perforates foil 108, whereby the discharge side of capsule
101 is in fact opened, and wherein perforation structure 110 comes to lie at least
partially in a space enclosed by housing 102. Breakjng the connections 111 can be
realized by a user him/herself, but will in practice generally be realized in the capsule

holder during closing of the capsule holder, and thereby clamping of capsule 101.

During clamping of capsule 101 in the capsule holder the breakable connection between
support structure 109 and perforation structure 110 will in practice generally be broken
and perforation structure 110 will be pushed in the direction of foil 108, whereby

perforation elements 112, 113 will pre-perforate foil 108. The assembly of perforated
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foil 108 and perforation structure 110 will act here as filter, wherein beverage will be

allowed through and solid parts, in particular residue, will be held back.

During the clamping particularly engaging edge 109 of capsule 101 is clamped in order
to realize a seal between capsule 101 and the capsule holder. A special sealing element
10%9a is épplied in the shown capsule 101 according to the invention. Sealing element
109a is of resilient nature and is provided with three annular absorption cavities 116
(see figure 1d). Absorption cavities 116 are further bounded here by flange 107. Sealing
element 109a further encloses a further annular corner cavity 117, this corner cavity 117
being further bounded by flange 107 and peripheral wall 104 of housing 102. All
cavities 116, 117 are adapted to facilitate deformation of sealing element 109a, whereby
sealing element 109a can be pressed in simpler and better manner against the capsule
holder, this enhancing the mutual sealing (see figure 2b). In the shown embodiment
sealing element 109a is not connected to an upper side of flange 107, whereby the
formed cavities 116, 117 can deform relatively easily. An (upper) side 118 of sealing
element 109a remote from flange 107 follows the shape of the arcuate absorption
cavities 116 and therefore takes a profiled form, whereby dam formation occurs which
can further improve the sealing. Sealing element 109a is manufactured in this
embodiment from a TPO. A reliable seal of the capsule in the capsule holder is realized
due to the thermoplastic character of a TPO. Other than conventional thermosetting
elastomers (rubber elastomers), thermoplastic polymers are manufactured using
equipment suitable for processing resins. Thermoplastic polymers are quicker and easier
to manufacture than thermosetting elastomers, which are manufactured in three lengthy
steps (mixing, injection moulding and cross-linking). Other than thermosetting
polymers, thermoplastic polymers can moreover be fully or partially recycled. Since
lower part 109b of support structure 109 is generally manufactured at least partially
from PP and ultrasonic welding is recommended to mutually connect holding element
109b and sealing element 109a, it is advantageous for a thermoplastic polypropylene-
based elastomer, such as Adflex®, in particular Adflex® XS00F, to be applied for the

sealing element 109a,

Figure 2a shows that capsule 101 is situated in an opened capsule holder 119 of a device
for preparing beverages, in particular coffee. Capsule holder 119 here comprises a first

holder part 119a and a second holder part 119b displaceable relative to first holder part
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119a. First holder part 119a comprises one or more cutting elements (not shown) for
perforating upper wall 103 of capsule 101. First holder part 119a further comprises a
clamping edge 120 for pressing engaging edge 114 onto second holder part 119b such
that capsule holder 119 is substantially completely sealed, whereby leakage of water can
be prevented. Second holder part 119b is provided with one or more discharge openings
121 for beverage. During closing of capsule holder 119 by displacing first holder part
119a and second holder part 119b toward each other (see figure 2b) the upper wall 103
of capsule 101 will be perforated, engaging edge 114 will be clamped substantially
liquid-tightly between the two holder parts 119a, 119b and perforation structure 110
will moreover be pressed into housing 102, whereby foil 108 will be at least partially
perforated and discharge of beverage from capsule 101 is made possible. The advantage
of this pre-perforation, among others, is that a better aeration of capsule 101 is obtained,
this generally enhancing both the beverage preparation process and the finally obtained
taste of the beverage. During this clamping the sealing element 109a will be clamped
and deformed such that sealing element 109a exerts a lateral force on a longitudinal side
of first holder part 119a, whereby the sealing of capsule 101 in capsule holder 119 is
improved. As shown in figure 2b, an inner absorption cavity 116 is pressed empty here,
whereby the other absorption cavities 116 swell and engage under bias on the first
holder part 119a. The air present in these absorption cavities 116 can no longer escape
because sealing element 109a is fully welded at a peripheral edge to the underlying

holding element 109b, whereby the sealing action is maintained.

Figure 3 shows a detailed cross-section of a part of another capsule 201 according to the
invention. Capsule 201 comprises a housing 202 and a laterally protruding flange 203
integrally connected to housing 202. Housing 202 and flange 203 are manufactured by
means of injection moulding or thermoforming from a material comprising PP and the
housing has at least partially a frustoconical shape. The substantially rigid housing is
partially or wholly filled with an extractable or soluble food product such as tea, instant
soup, coffee, instant hot chocolate and so on. Housing 202 is closed by means of a foil
204. Foil 204 can seal housing 202 medium-tightly here, but can also be provided with
(small) perforations whereby foil 204 can function as filter. Foil 204 is connected to
flange 203, preferably by means of a welded connection. Arranged on a side of flange
203 remote from foil 204 is an annular resilient scaling element 205 which is welded at

a peripheral edge to flange 203. In order to facilitate welding, flange 203 is provided
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with a ridge 206, also referred to as so-called energy ring. Sealing element 205 is
manufactured from an elastomer. Sealing element 205 encloses together with flange 203
three absorption cavitics 207 and encloses together with flange 203 and housing 202 an
(optional) smaller corner cavity 208. These cavities 207, 208 facilitate deformation of
sealing element 205, whereby sealing element 205 can fit better and/or more firmly onto

a clamping edge of a capsule holder. An example hereof is shown in figure 2b.

Figure 4 shows a detailed cross-section of a part of another capsule 301 according to the
invention. Capsule 301 comprises a housing 302 and a laterally protruding flange 303
integrally connected to housing 302. Housing 302 and flange 303 are manufactured by
means of injection moulding or thermoforming from a material comprising PP and the
housing has at least partially a frustoconical shape. The substantially rigid housing is
partially or wholly filled with an extractable or soluble food product such as tea, instant
soup, coffee, instant hot chocolate and so on. Housing 302 is closed by means of a foil
304. Foil 304 can seal housing 302 medium-tightly here, but can also be provided with
(small) perforations whereby foil 304 can function as filter. Foil 304 is connected to
flange 303, preferably by means of a welded connection. Arranged on a side of flange
303 remote from foil 304 is an annular resilient sealing element 305 which is welded at
a peripheral edge to flange 303. In order to facilitate welding, flange 303 is provided
with a ridge 306, also referred to as so-called energy ring. Sealing element 305 is
manufactured from non-polymeric material having some degree of resilience, such as
paper, cardboard, textile or metal. Sealing element 305 encloses together with flange
303 an absorption cavity 307 and encloses together with flange 303 and housing 302 an
(optional) smaller comer cavity 308. These cavities 307, 308 facilitate deformation of
sealing element 305, whereby sealing element 305 can fit better and/or more firmly onto
a clamping edge of a capsule holder. Shown clearly in this example is that sealing
element 305 engages not only on flange 303 but also on an outer side of housing 302,

which can further improve the sealing effect.

Figure 5 shows a detailed cross-section of a part of another capsule 401 according to the
invention. Capsule 401 comprises a housing 402 and a lateraily protruding flange 403
integrally connected to housing 402. Housing 402 and flange 403 are manufactured by
means of injection moulding or thermoforming from a material comprising PP and the

housing has at least partially a frustoconical shape. The substantially rigid housing is
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partially or wholly filled with an extractable or soluble food product such as tea, instant
soup, coffee, instant hot chocolate and so on. Housing 402 is closed by means of a foil
404. Foil 404 can scal housing 402 medium-tightly here, but can also be provided with
(small) perforations whereby foil 404 can function as filter. Foil 404 is connected to
flange 403, preferably by means of a welded connection. Arranged on a side of flange
403 remote from foil 404 is an annular resilient sealing element 405 which is welded at
a peripheral edge to flange 403. In order to facilitate welding, flange 403 is provided
with a ridge 406, also referred to as so-called energy ring. Sealing element 405 is
manufactured from a thermoplastic polymer, in particular copolymer of polypropylene
and polyethylene. Sealing element 405 encloses together with flange 403 three
absorption cavities 407. These cavities 407 facilitate deformation of sealing element
405, whereby sealing element 405 can fit better and/or more firmly onto a clamping
edge of a capsule holder. Shown clearly in this example is that a side 408 of sealing

element 405 remote from flange 403 takes a substantially flat form.

Figure 6 shows a detailed cross-section of a part of another capsule 501 according to the
invention. Capsule 501 comprises a housing 502 and a laterally protruding flange 503
integrally connected to housing 502. Housing 502 and flange 503 are manufactured by
means of injection moulding or thermoforming from a material comprising PP and the
housing has at least partially a frustoconical shape. The substantially rigid housing is
partially or wholly filled with an extractable or soluble food product such as tea, instant
soup, coffee, instant hot chocolate and so on. Housing 502 is closed by means of a foil
504. Foil 504 can seal housing 502 medium-tightly here, but can also be provided with
(small) perforations whereby foil 504 can function as filter. Foil 504 is connected to
flange 503, preferably by means of a welded connection. Arranged on a side of flange
503 remote from foil 504 is an annular, at least partially elastic sealing element 505
which is welded at a peripheral edge to flange 503. In order to facilitate welding, flange
503 is provided with a ridge 506, also referred to as so-called energy ring. Sealing
clement 505 is manufactured from a thermoplastic polymer which partially deforms
plastically during load. Sealing element 505 encloses together with flange 503 a first
absorption cavity 507 and encloses together with housing 502 a second absorption
cavity 508. These cavities 507, 508 facilitate deformation of sealing element 505,
whereby sealing element 505 can fit better and/or more firmly onto a clamping edge of

a capsule holder.
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It will be apparent that the invention is not limited to the exemplary embodiments
shown and described here, but that within the scope of the appended claims numerous

variants are possible which will be self-evident to the skilled person in this field.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” and "comprising",
will be understood to imply the inclusion of a stated integer or step or group of integers

or steps but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from
it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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Claims

1. Capsule for preparing beverages, comprising:

- ahousing at least partially filled with a substance to be extracted and/or dissolved,
such as ground coffee, wherein the housing is provided with a supply side for
pressing a liquid such as water into the capsule, and with a discharge side located
a distance from the supply side for discharging liquid provided with extract and/or
dissolved substance and guided through the capsule, wherein the supply side
and/or the discharge side of the housing is initially sealed by a foil;

- alaterally protruding engaging edge connected to the housing to enable clamping
of the capsule in a capsule holder of a device for preparing beverages; and

- at least one resilient sealing element arranged at least on the engaging edge and/or
the housing for sealing a space between the capsule holder and the capsule during
clamping of the capsule in the capsule holder, wherein the sealing element
encloses at least a part of at least one absorption cavity

wherein the sealing element is connected non-releasably, in particular welded, to
another part of the capsule or wherein the sealing element is arranged releasably on

another part of the housing.

2. Capsule as claimed in claim 1, wherein at least one absorption cavity is enclosed

by the sealing element and the engaging edge and/or the housing.

3. Capsule as claimed in claim 1 or 2, wherein at least one absorption cavity is

substantially wholly enclosed by the sealing element.

4. Capsule as claimed in any of the foregoing claims, wherein a part of the sealing
element enclosing the at least one absorption cavity is provided with at least one

weakening zone.

5. Capsule as claimed in any of the foregoing claims, wherein the sealing element at

least partially encloses a plurality of absorption cavities.

6.  Capsule as claimed in any of the foregoing claims, wherein at least one absorption

cavity is filled with air.
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7.  Capsule as claimed in claim 6, wherein at least one absorption cavity is in

communication with the atmosphere surrounding the capsule.

8.  Capsule as claimed in any of the foregoing claims, wherein at least one absorption

cavity is at least partially filled with liquid and/or gel.

9.  Capsule as claimed in any of the foregoing claims, wherein at least one absorption

cavity is given an annular form.

10. Capsule as claimed in any of the foregoing claims, wherein at least one absorption

cavity is given a bubble-like form.

11. Capsule as claimed in any of the foregoing claims, wherein the resilient sealing

element is manufactured at least partially from a porous material.

12.  Capsule as claimed in any of the foregoing claims, wherein a side of the sealing

element remote from the engaging edge is provided with at least one protruding edge.

13. Capsule as claimed in any of the foregoing claims, wherein the sealing element

forms at least a part of the engaging edge.

14. Capsule as claimed in any of the foregoing claims, wherein the sealing element

forms at least a part of the housing.

15. Capsule as claimed in any of the foregoing claims, wherein the sealing element is

at least partially manufactured from a thermoplastic polyolefin (TPO), in particular

polypropylene.

16. Capsule as claimed in claim 15, wherein the sealing element comprises a
composition of polyolefins, the composition comprising: polypropylene and an

elastomeric copolymer comprising units of ethylene and units of an V-olefin.
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17. Assembly of a capsule as claimed in any of the foregoing claims and a device for

preparing beverages, which device comprises a capsule holder for receiving the capsule.

18. Assembly as claimed in claim 17, wherein the capsule holder comprises a
plurality of holder parts which are mutually displaceable between an opened state, in
which the capsule can be placed in the capsule holder, and a closed state in which the
engaging edge and the sealing element of the capsule are clamped substantially liquid-

tightly by the holder parts.

19.  Use of a capsule as claimed in any of the claims 1-16 in a device for preparing

beverages.

20. Sealing element, evidently intended for use in a capsule as claimed in any of the

claims 1-16.
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