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(54) CAPSULE AND METHOD OF PRODUCING THE SAME

(57) A capsule (10) configured for preparing a bev-
erage upon injection of liquid into the capsule (10). The
capsule (10) comprises a cup-shaped body (12) includ-
ing a side wall (14), a top opening (16), and a bottom
opening (26). The body (12) has a substantially cylind-
rical or frusto-conical shape. The body (12) is made of a
first multilayer oxygen and/or moisture barrier material
(20) comprising a paper or cardboard and an organic

and/or inorganic barrier layer. The paper or cardboard
has a grammage comprised between 40 and 450 g/m2

and the first material has a cellulose content higher than
30%, preferably higher than 50%,more preferably higher
than 90%. The capsule (10) comprises a bottom closure
(22) connected to the cup-shaped body (12) to close the
bottom opening (26) and a sealing lid (24) connected to
the cup-shaped body (12) to close the top opening (16).
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Description

Field of the invention

[0001] The present invention relates to a capsule con-
figured for preparing a beverage upon injection of liquid
into thecapsule. Thepresent invention further relates toa
method of manufacturing a capsule.

Background of the invention

[0002] Capsules for beverage preparation machines
are well known in the art. Capsules are typically used for
on demand dispensing of beverages, like coffee, tea, hot
chocolate or the like, and enjoy popularity due to their
fresh tasting, variability of flavors and the convenience of
the beverage preparation.
[0003] In an eco-responsible approach, some existing
capsules or pods are made of compostable materials.
For instance, documents WO 2016/139554 A1, WO
2020/114995 A1 disclose a compostable coffee pod. In
fact, regulations in some countries or regions which pre-
scribe that capsules or pods must be made of compo-
stable materials are already in place and/or are envi-
saged for the future. However, existing compostable
capsules may have one or more drawbacks, in particular
when used with the coffee machines currently on the
market which may have been originally designed for
non-compostable capsules.
[0004] It is thus an object of the present invention to
provide a capsule, in particular a capsule made of one or
more compostable materials, for use in a beverage pre-
paration machine that shall ensure high quality and bev-
erage consistency during preparation of the beverage. It
is a further object of the present invention to provide a
capsule, in particular a capsule made of one or more
compostable materials, which provides an improved bal-
ance between preserving and/or protecting the contents
of the capsule and a performance of the capsule with the
available coffee machines. It is a further object of the
present invention to provide a capsule, in particular a
capsule made of one or more compostable materials,
whichhasaconfigurationwhich facilitatesmanufacturing
the capsule.

Solution to the problem

[0005] These, and optionally other objects, which be-
come apparent upon reading the description, are solved
by the subject-matter of the independent claims. Further
embodiments and developments are provided in the
dependent claims.
[0006] According to a first aspect of the present inven-
tion, a capsule is provided. The capsule is configured for
preparing a beverage upon injection of liquid into the
capsule. The capsule comprises a cup-shaped body
including a side wall, a top opening, and a bottom open-
ing. The body has a substantially cylindrical or frusto-

conical shape. The body preferably is made of a first
multilayer oxygen and/or moisture barrier material com-
prising a paper or cardboard and an organic and/or
inorganic barrier layer, the paper or cardboard having
a grammage comprised between 40 and 450 g/m2 and
the first material having a cellulose content higher than
30%, preferably higher than 50%,more preferably higher
than 90%. The capsule further comprises a bottom clo-
sure connected to the cup-shaped body to close the
bottom opening and a sealing lid connected to the cup-
shaped body to close the top opening.
[0007] In the context of the present invention, a multi-
layer material may be formed by a composite material
comprising different types ofmaterials (e.g, as discussed
inmoredetail hereinafter) that areattached toeachother,
e.g., by coating and/or lamination. In other words, ac-
cording to the present invention the multilayer oxygen
and/or moisture barrier material may be a multilayer
oxygen and/or moisture barrier laminate or a multilayer
oxygenand/ormoisturebarriermaterialmadebycoating.
[0008] The capsule according to the present invention
is based at least partially on the idea of configuring the
capsule to be at least partially compostable, while pro-
viding the capsule with sufficient moisture resistant an-
d/or barrier, in particular moisture barrier, properties.
[0009] The capsule is further at least partially based on
the idea that configuring the paper or cardboard to have a
grammage comprised between 40 and 450 g/m2 and a
cellulose content higher than30%,preferably higher than
50%, more preferably higher than 90%, provides the
capsule with a sufficient rigidity, when used with the
coffeemachines currently on themarket whichmay have
been originally designed for non-compostable capsules.
At the same time, the rigidity is limited, in particular by
limiting the grammage of the paper or cardboard to 450
g/m2, whichmay facilitate the use of the capsule with the
coffee machines currently on the market. Limiting the
rigidity of the capsule may also facilitate the manufactur-
ing process and/or the sealing effect of the sealing lid. In
particular, configuringacapsulewitha rigiditywhich is too
high may make it more challenging and/or impossible to
adequately forma rimand/or sufficiently seal thecapsule.
[0010] The capsule according to the present invention
is particularly intended for use in a capsule beverage
preparation machine as known, for example, from EP 0
512470A1orEP2919628A1whichare incorporatedby
reference herein in their entirety. Preferably, the capsule
according to the present invention is configured such that
it can be used as an alternative to known capsules
typically used in such a machine.
[0011] The expression "compostable" may be under-
stoodasanymaterial that complieswith certain compost-
ability standards. For example, industrial compostability
is defined in European Norm EN 13432. Home compost-
ability conditions are adapted based on national stan-
dards within certain testing specifications, such as TÜV
testing specifications. Materials or products compliant
with these standards can be recognized, for example,
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by a conformity mark stating their home compostability.
Some examples of home compostability certifications at
a national level include, but are not limited to, the follow-
ing. For example, the certifier TÜVAUSTRIA BELGIUM
offers such a home compostability certification scheme,
and DIN CERTCO offers a certification for home com-
postability according to the Australian standardAS 5810.
Italy has a national standard for composting at ambient
temperature, UNI 11183:2006. In November 2015, the
French Standard "NF T 51‑800 Plastics - Specifications
for plastics suitable for home composting" was intro-
duced. This standard is covered in the DIN CERTCO
scheme.
[0012] In the capsule according to the present inven-
tion, the side wall may comprises a top rim or top flange
surrounding the top opening. The top rim or top flange
may be integrally formed with the side wall. Alternatively
or additionally, thesidewallmaycompriseabottom rimor
bottomflangesurrounding abottomopening. Thebottom
rim or bottom flange may be integrally formed with the
sidewall. Such top and/or bottom rim or flangemay allow
for easier attachment of, and/or a better seal of the side
wall to, thesealing lidand/or bottomclosure, respectively.
[0013] The topand/or bottom rimor flangepreferably is
provided by a deformed portion of the cup-shaped body,
more preferably by a deformed portion of the side wall.
Preferably, the side wall is deformed after rolling the first
material, e.g. into a cylinder or truncated cone. The side
wall may be deformed by bending.
[0014] Where a top rim or top flange is provided, the
sealing lid preferably is connected to the cup-shaped
body via said top rim or flange. Where a bottom rim or
bottom flange is provided, the bottom closure preferably
is connected to the cup-shaped body via said bottom rim
or flange.
[0015] In other embodiments, the side wall may be
formed without a top rim or top flange, and/or without a
bottom rim or bottom flange. This may allow for a simpler
manufacturing process.
[0016] Aswill be appreciated by the skilled person, the
cup-shaped body may be structured to have any of the
following configurations: (i) a top rim or top flange and a
bottom rim or bottom flange, (ii) a top rim or top flange but
nobottom rimorbottomflange, (iii) a bottomrimorbottom
flange but no top rim or top flange, or (iv) neither a top rim
or top flange nor a bottom rim or bottom flange.
[0017] A diameter or width of the bottom closure may
be less than a diameter or width of the top closure.
[0018] A diameter or width of the bottom opening may
be less than a diameter or width of the top opening.
[0019] According to a first variation, the cup-shaped
body, e.g. its bottom rim, folds around the bottomclosure,
preferably around a radially outer peripheral wall of the
bottom closure. Preferably, the radially outer peripheral
wall is cylindrical or frusto-conical. The radially outer
peripheral wall may form a radially outermost portion of
the bottom closure.
[0020] Preferably, the cup-shapedbody, e.g. its bottom

rim, folds around the bottom closure in a U shape. Pre-
ferably, the U-shape is open towards a top end of the
capsule. In other words, the U-shape may be open in a
direction facing towards the lid.
[0021] Preferably, the cup-shapedbody, e.g. its bottom
rim, folds radially inward around the radially outer per-
ipheral wall.
[0022] Preferably, the cup-shapedbody, e.g. its bottom
rim, folding around the bottom closure forms a seal
between the cup-shaped body and the bottom closure.
Preferably, the seal is liquid and/or gas tight.
[0023] The bottom closure may further include a per-
ipheral recess. Theperipheral recessmaybearranged in
a radially outer portion of the bottom closure. Preferably,
the peripheral recess is circular.
[0024] The peripheral recess may have a depth of at
least 2 mm, preferably at least 4 mm.
[0025] Preferably, the radially outer peripheral wall
delimits the peripheral recess.
[0026] Preferably, the cup-shapedbody, e.g. its bottom
rim, extends into the peripheral recess. In particular, a
portion of the side wall of the cup-shaped body that is
folded radially inwardly, may extend into the peripheral
recess.
[0027] Preferably, the peripheral recess is open to-
wards a bottom end of the capsule and/or in a direction
facing away from the lid.
[0028] Preferably, the bottom closure is arranged ra-
dially within cup shaped body.
[0029] Preferably, the bottom closure is arranged at
least partially within the cup-shaped body in an axial
direction of said cup-shaped body and at least partially
outside the cup-shaped body in said axial direction.
[0030] Preferably, the bottom closure comprises a ra-
dially inner peripheral wall. Preferably, the radially inner
peripheral wall is cylindrical or frusto-conical. Preferably,
the radially inner peripheral wall delimits the peripheral
recess.
[0031] The radially inner peripheral wall may delimit an
inner recessof thebottomclosure.Preferably, the radially
inner peripheral wall extends around the inner recess.
The inner recessmaybeopen in a direction facing the lid.
In other words, the inner recessmay form part of an inner
cavity of the capsule.
[0032] Preferably, the radially inner peripheral wall
extends around a bottom wall of the bottom closure.
Preferably, the bottom wall extends perpendicularly to
a longitudinal axis of the capsule.
[0033] Preferably, the bottom wall forms the bottom of
the capsule and/or is arranged further axially towards a
bottom end of the capsule than the cup-shaped body.
[0034] Preferably, the radially inner peripheral wall, the
bottomwall, and the cup-shapedbody together delimit an
inner cavity of the capsule.
[0035] The sidewall may have a continuous cylindrical
or continuous conical shape.
[0036] In view of the overall design of the bottom
closure and side wall, the capsule according to this first
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variation provides a strong connection and sealing in-
tegrity between the sidewall of the cup-shaped body, e.g.
its bottom rim, and the bottom closure. Meanwhile, per-
foration of the bottom closure by the type of openers
provided in commonly used beverage preparation ma-
chines may still be ensured.
[0037] According to a second variation, the side wall
may haveamain section havinga cylindrical shapeanda
bottom rim having a frusto-conical shape. Alternatively,
thesidewallmayhaveamainsectionhavingafirst frusto-
conical shape and a bottom rim having a second frusto-
conical shape. A cone angle of the second frusto-conical
shape may be larger than a cone angle of the first frusto-
conical shape. Such shapesmay also be referred to as a
goblet-shape in the context of the present invention.
Such design may simplify the insertion and attachment
of the bottom closure to the side wall. Furthermore,
rigidity of the body is ensured while bending stresses
on the firstmaterial are reduced. Thismay reduce the risk
damaging the moisture barrier property of the first ma-
terial (e.g., when a vacuum-deposited layer of aluminium
is used).
[0038] Preferably, the bottom rim extends radially in-
ward and/or towards a longitudinal axis of the capsule
from the main section. As such, the bottom rim may also
be referred to as a bottom flange.
[0039] Preferably, thebottomrim isangledwith respect
to the main section.
[0040] Preferably, the bottom closure is attached to an
inner surface of the cup-shaped body, preferably to an
inner surface of the bottom rim of the side wall. This
provides for a stable connection between the two ele-
ments.
[0041] Preferably, the bottom closure has a frusto-con-
ical shape.
[0042] Preferably, the bottom closure has a frusto-con-
ical peripheral wall and a bottom wall closing a bottom
end of said frusto-conical peripheral wall.
[0043] Preferably, an angle between the frusto-conical
peripheral wall and the bottom wall is at least 120°,
preferably at least 130°, more preferably at least 145°.
Preferably, theangle ismeasured in across sectionof the
capsule taken along the capsule’s longitudinal axis.
[0044] Preferably, an angle between the frusto-conical
peripheral wall and the bottom wall is 170° or less, pre-
ferably 160° or less, more preferably 155° or less. Pre-
ferably, the angle is measured in a cross section of the
capsule taken along the capsule’s longitudinal axis.
[0045] According to a third variation, the side wall may
have a substantially continuous frusto-conical shape.
The side wall may be devoid of a top rim or top flange.
The side wall may be devoid of a bottom rim or bottom
flange.
[0046] Also in this variation, the bottom closure pre-
ferably has a frusto-conical peripheral wall and a bottom
wall closingabottomendof said frusto-conical peripheral
wall. The bottom wall may be flat.
[0047] Preferably, an angle between the frusto-conical

peripheral wall and the bottom wall is 120° or less, pre-
ferably 110° or less, more preferably 100° or less. Pre-
ferably, the angle is measured in a cross section of the
capsule taken along the capsule’s longitudinal axis
Preferably, an angle between the frusto-conical periph-
eral wall and the bottom wall may be at least 95°. Pre-
ferably, the angle is measured in a cross section of the
capsule taken along the capsule’s longitudinal axis.
[0048] Preferably, the bottom closure is attached to an
inner surface of the cup-shaped body, preferably to an
inner surfaceof the sidewall. Preferably, an outer surface
of the frusto-conical peripheral wall of the bottom closure
is attached to the inner surface of the sidewall of the cup-
shaped body. This provides for a stable connection be-
tween the two elements.
[0049] With the third variation, the cup-shaped body
may be manufactured in a particularly cost-effective
manufacture manner. Furthermore, bending of the cup
shaped body may be avoided, thereby reducing the risk
of any damage to, e.g., the moisture barrier properties
(e.g., when a moisture barrier is provided by vacuum-
deposited Al).
[0050] In any of the above variations, the cup-shaped
body may include a bottom opening. Preferably, the
bottom closure closes the bottom opening.
[0051] In any of the above variations, the cup-shaped
body preferably is provided by forming the first material
into a tubular structure. Forming may be performed by
rolling the flat structure into a cylinder or conical cylinder
and then seaming the longitudinal seal, by ultrasonic or
heat sealing process.
[0052] A first peripheral end of the firstmaterial may be
sealingly connected toasecondperipheral endof thefirst
material along a seam of the cup-shaped body. Prefer-
ably, the seam extends axially along the side wall. Pre-
ferably, the first peripheral end overlaps the second
peripheral end along the seam.Preferably, a sealing strip
extends around the first peripheral end and is attached to
the second peripheral end.
[0053] Alternatively, the first peripheral end does not
overlap the second peripheral end along the seam. Pre-
ferably, a sealing strip sealingly connects the first periph-
eral end to the second peripheral end. Preferably, the
sealing strip extends along the inside of the cup-shaped
body.
[0054] In any of the above variations, the bottom clo-
sure may be made from a second multilayer oxygen
and/or moisture barrier material. The second material
preferably comprises a paper or cardboard and an or-
ganic and/or inorganic barrier layer, the paper or card-
board preferably having a grammage comprised be-
tween 40 and 450 g/m2 and/or wherein the second ma-
terial has a cellulose content higher than 30%, preferably
higher than 50%, more preferably higher than 90%. The
second material may be the same or different from the
first material.
[0055] In any of the above variations, the cellulose
content of the first and/or second material preferably is
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higher than 95%, preferably higher than 99%.
[0056] In any of the above variations, the first and/or
second material, and/or a third material forming the lid,
may comprise (a) a paperboard layer having a gram-
mage between 120 g/m2 and 450 g/m2, (b) an optional
adhesive layer having a grammage between 0.5 and 10
g/m2, (c) a paper layer having a grammage comprised
between 40 and 120 g/m2, (d) the at least one organic
and/or inorganic barrier layer, and € at least one organic
heat seal layer. Preferably, the layers are provided in the
order (a) €(e). Such materials have been found to be
compostablewhile still providing sufficient barrier proper-
ties. Thematerial may be formed as a laminate and/or by
coating. As can be understood, in this case, the material
contains a first layer of paper based material, the gram-
mage of which is comprised between 40 and 450 g/m2, to
which a further layer of paper based material is added.
[0057] Preferably, the at least one organic heat seal
layer is made of an acrylic or methacrylic acid polymer or
polyolefin grafted with at least one type of ionomer, pre-
ferably a sodium ionomer, or a starch-based heat sealing
material.
[0058] Preferably, the heat seal layer is applied in an
amount of between 2 and 20 g/m2, preferably in an
amount of between 4 and 9 g/m2.
[0059] Preferably, a material of the organic barrier
layer comprises or consists of: polyvinyl-alcohol (PVOH),
butenediol-vinyl-alcohol-copolymer (BVOH), a PVOH
copolymer, a polyglycolic acid (PGA), or a combination
thereof.
[0060] Preferably, the organic barrier layer includes at
least one of: a metallization coating, a SiOx based coat-
ing, and an AlOx based coating.
[0061] Preferably, the organic barrier layer is applied in
an amount of 0.5 to 20 g/m2, preferably in an amount of 1
to 10 g/m2, more preferably in an amount of 2 to 8 g/m2.
[0062] Preferably, the at least one inorganic barrier
layer is selected within the list of: metals, metalloids, or
a combination thereof.
[0063] Preferably, the inorganic barrier layer has a
thickness between 1 and 100 nm.
[0064] In any of the above variations, the body and/or
the bottom closure preferably comprises at least 50 vol%
paper, more preferably at least 60 vol% paper, more
preferably at least 70 vol% paper, more preferably at
least 80 vol% paper, more preferably at least 90 vol%
paper, more preferably at least 95 vol% paper.
[0065] In any of the above variations, the first and/or
secondmaterial preferably is compostable inaccordance
with EN 13432 or US ASTM D6400.
[0066] In any of the above variations, the lid is prefer-
ably formed fromanonwoven, amultilayermembrane, or
a thirdmultilayeroxygenand/ormoisturebarriermaterial.
The third material may be the same or different from the
first and/or second material.
[0067] In any of the above variations, the cup-shaped
body preferably has a height of at least 10 mm, more
preferably at least 15 mm, even more preferably at least

20 mm, evenmore preferably at least 22 mm, evenmore
preferably at least 25 mm, even more preferably at least
27 mm, or even more preferably at least 28 mm.
[0068] In any of the above variations, the cup-shaped
bodypreferably hasaheight of atmost 60mm,preferably
at most 50 mm, more preferably at most 45 mm, even
more preferably at most 40 mm, more preferably at most
35 mm, more preferably at most 33 mm, more preferably
at most 30 mm or even more preferably at most 29 mm.
[0069] In any of the above variations, the cup-shaped
body preferably has a diameter of at least 10 mm, pre-
ferably at least 15 mm, more preferably at least 20 mm,
even more preferably at least 25 mm, even more pre-
ferably at least 27 mm, even more preferably at least 29
mm, even more preferably at least 30 mm, even more
preferably at least 31 mm.
[0070] In any of the above variations, the cup-shaped
body preferably has a diameter of at most 60 mm, pre-
ferably at most 50 mm, more preferably at most 45 mm,
even more preferably at most 40 mm, even more pre-
ferably at most 35 mm, even more preferably at most 33
mm, even more preferably at most 31 mm.
[0071] In any of the above variations, the top rim or top
flange of the cup-shaped body preferably has a radial
width of at least 1 mm, preferably at least 2 mm, more
preferably at least 2.5 mm, evenmore preferably at least
2.8 mm, even more preferably at least 3 mm, even more
preferably at least 3.2 mm, evenmore preferably at least
3.4 mm.
[0072] In any of the above variations, the top rim or top
flange of the cup-shaped body preferably has a radial
width of at most 10 mm, preferably at most 8 mm, more
preferably at most 6 mm, evenmore preferably at most 5
mm, even more preferably at most 4.5 mm, even more
preferably at most 4 mm, even more preferably at most
3.8 mm, even more preferably at most 3.5 mm.
[0073] In any of the above variations, the wall of the
cup-shaped body preferably has a thickness of at least
0.1 mm, preferably at least 0.13 mm, more preferably at
least 0.15 mm, even more preferably at least 0.16 mm,
even more preferably at least 0.17 mm, even more pre-
ferably at least 0.18 mm.
[0074] In any of the above variations, the side wall of
the cup-shaped body preferably has a first wall thickness
of at most 2 mm, preferably at most 1 mm, more pre-
ferably at most 0.5 mm, more preferably at most 0.4 mm,
more preferably atmost 0.3mm, evenmore preferably at
most 0.25 mm, even more preferably at most 0.22 mm,
even more preferably at most 0.20 mm, even more pre-
ferably at most 0.19 mm.
[0075] In any of the above variations, the bottom clo-
sure, preferably a bottom wall and/or a peripheral wall of
said bottom closure, preferably has a second wall thick-
ness that is less than a first wall thickness of the side wall
of the cup-shaped body. In this manner, piercing of the
bottom wall by an opener of a beverage preparation
machine may be facilitated.
[0076] Alternatively or additionally, in any of the above

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 556 400 A1 10

variations, the bottom closuremay comprise one ormore
structurally weakened areas for forming one ormore fluid
inlets through thebottomclosure.Preferably, theportions
of the bottom closure that form the structurally weakened
areas have a wall thickness that is less than a wall
thickness of the surrounding areas of the bottom closure.
Also in thismanner, piercing of awall of the capsule by an
opener or water injector of a beverage preparation ma-
chine may be facilitated. Such water injectors usually
take the form of needles, spikes or blades that inject
water under pressure within the capsule (with or without
perforating a wall of the capsule), so as to allowmixing of
said water with an ingredient contained in the capsule, to
form a beverage such as coffee for instance. It is also
envisaged that one or more blades, spikes or needles
may pierce through the sealing lid, with the water under
pressure being injected into the capsule through said lid
and the beverage exiting the capsule, e.g., through the
bottom closure.
[0077] A further aspect of the present invention, which
may form an independent aspect of the present inven-
tion, relates to a method of manufacturing a capsule, in
particular a capsule according to the first aspect and
embodiments thereof. Themethod includes the steps of:

a) forming a sidewall of a cup-shaped body by rolling
a first multilayer oxygen and/or moisture barrier ma-
terial comprising a paper or cardboard and an or-
ganic and/or inorganic barrier layer, the paper or
cardboard having a grammage comprised between
40 and 450 g/m2 and the first material having a
cellulose content higher than 30%, preferably higher
than 50%, more preferably higher than 90%, into a
cylindrical or conical shape;

b) connecting a bottom closure to the cup-shaped
body to close a bottom opening of said cup-shaped
body; and

c) connecting a lid to the cup-shaped body to close a
top opening of said cup-shaped body.

[0078] The method may include, e.g. after step a), the
forming of a bottom rim or bottom flange on the cup-
shaped body, in particular on the side wall, e.g. by bend-
ing. In this case, the bottom closure may be attached to
the cup shaped body in step b) via the bottom rim or
bottom flange.
[0079] Alternatively or additionally, the method may
include, e.g. after step a), the forming of a top rim or
top flange on the cup-shaped body, in particular on the
side wall, e.g. by bending. In this case, the lid may be
attached to the cup shaped body in step c) via the top rim
or top flange.
[0080] Preferably, the bottom closure is inserted into
the cup-shaped body through the top opening of the
latter.
[0081] The method preferably comprises, after or as

part of step a) sealing a longitudinal seam along a height
of the cup-shapedbody, preferably to close saidbody into
the shapeof a cylinder or coneor truncatedcone.Sealing
may be performed by ultrasonic energy or a heat sealing
process.
[0082] In a first variation, a first peripheral end of the
firstmaterial overlapswith a second peripheral end of the
firstmaterialwhen the sidewall of the cup-shapedbody is
rolled, and the method comprises a step of sealingly
attaching the first end to the second end.
[0083] In a second variation, a first peripheral end of
the first material is sealingly connected with a second
peripheral end of the first material without overlapping,
and the method comprises a step of providing a sealing
strip for connecting the first peripheral end to the second
peripheral end.
[0084] The method may be carried out by first rolling
the first material, e.g. into a cylinder or truncated cone,
then (optionally) forming the bottom rim or flange (pre-
ferably by bending the side wall), then attaching the
bottom closure to the cup-shaped body (through the
bottom rim or flange, or directly to the sidewall of the
body), then (optionally) forming the top rim or flange
(preferably by bending the side wall), and then connect-
ing the lid to the body (through thebottom rimor flange, or
directly to the sidewall of the body). Other shapes, such
as a prism or truncated pyramid, may also be formed in
the folding process.
[0085] Another aspect of the present invention, which
may form an independent aspect of the present inven-
tion, relates toauseof a capsule, in particular toauseof a
capsule according to the first aspect or embodiments or
variations thereof, in a beverage preparation machine.
The machine comprises one or more blades, spikes or
needles, preferably a plurality of blades, spikes or nee-
dles. The blades, spikes or needles may be provided by
an opener of themachine. The blades, spikes or needles
may pierce through the bottom closure.
[0086] Preferably, the one or more blades, spikes or
needles do not pierce through the side wall of the cup-
shaped body.
[0087] Preferably, the beverage flows out from the
capsule through the lid. Preferably, the lid is pierced by
a pyramid plate.
[0088] Another aspect of the present invention, which
may form an independent aspect of the present inven-
tion, relates to a system comprising a capsule, in parti-
cular a capsule according to the first aspect or embodi-
ments thereof, andabeveragepreparationmachine.The
beverage preparation machine comprises one or more
blades, spikesor needles, preferably aplurality of blades,
spikes or needles. The blades, spikes or needles are
configured to pierce through the bottom closure. Any
other means able to inject water within the capsule are
also encompassed.
[0089] Preferably, the one or more blades, spikes or
needles are configured to not pierce through the sidewall
of the cup-shaped body.

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 556 400 A1 12

[0090] Preferably, the beverage preparation machine
comprises a pyramid plate configured to open the lid,
preferably by rising pressure within the capsule. Prefer-
ably, a brewed beverage is configured to flow out of the
capsule through the lid and/or through the pyramid plate
to an outlet of the machine.
[0091] The following aspects are preferred embodi-
ments of the invention:

1. A capsule (10) configured for preparing a bever-
age upon injection of liquid into the capsule (10), the
capsule (10) comprising:

- a cup-shaped body (12) including a side wall
(14), the body (12) having a substantially cylind-
rical or frusto-conical shape with a top opening
(16) and a bottom opening (26), preferably
wherein thebody (12) ismadeofafirstmultilayer
oxygen and/or moisture barrier material (20)
comprising a paper or cardboard and an organic
and/or inorganic barrier layer, preferably where-
in the paper or cardboard has a grammage
comprised between 40 and 450 g/m2 and the
first material has a cellulose content higher than
30%, preferably higher than 50%, more prefer-
ably higher than 90%;

- a bottom closure (22) connected to the cup-
shaped body (12) to close the bottom opening
(26) of the cup-shaped body (12); and

- a sealing lid (24) connected to the cup-shaped
body (12) to close the top opening (16) of the
cup-shaped body (12);

preferably wherein:

- the side wall (14) comprises a top rim or top
flange (18) surrounding the top opening (16),
more preferably wherein the top rim (18) is in-
tegrally formed with the side wall (14); and/or

- wherein the side wall (14) comprises a bottom
rim or bottom flange surrounding the bottom
opening (26), more preferably wherein the bot-
tom rimor bottomflange is integrally formedwith
the side wall (14).

2. The capsule according to aspect 1, wherein the
cup-shaped body folds around the bottom closure,
preferably around a radially outer peripheral wall of
the bottom closure, more preferably wherein the
radially outer peripheral wall is cylindrical or frusto-
conical and/or wherein the radially outer peripheral
wall forms a radially outermost portion of the bottom
closure.

3. The capsule according to aspect 2, wherein the
cup-shaped body folds around the bottom closure in
a U shape, preferably wherein the U-shape is open
towards a top end of the capsule.

4. The capsule according to aspect 2 or 3, wherein
thecup-shapedbody folds radially inwardaround the
radially outer peripheral wall.

5. The capsule according to any of the preceding
aspects, wherein the cup-shaped body folding
around the bottom closure forms a seal between
the cup-shaped body and the bottom closure, pre-
ferably wherein the seal is liquid and/or gas tight.

6. The capsule according to any of the preceding
aspects, wherein the bottom closure includes a per-
ipheral recess, preferably wherein the peripheral
recess is circular.

7. The capsule according to aspect 6, wherein the
peripheral recess is arranged in a radially outer por-
tion of the bottom closure.

8. The capsule according to aspect 6 or 7, wherein
the radially outer peripheral wall delimits the periph-
eral recess.

9. The capsule according to any of aspects 6 to 8,
wherein the cup-shaped body extends into the per-
ipheral recess.

10. The capsule according to any of aspects 6 to 9,
wherein the peripheral recess is open towards a
bottom end of the capsule.

11. The capsule according to any of the preceding
aspects, wherein the bottom closure is arranged
radially within cup shaped body.

12. The capsule according to any of the preceding
aspects, wherein the bottom closure comprises a
radially inner peripheral wall, preferably wherein the
radially inner peripheral wall is cylindrical or frusto-
conical.

13. The capsule according to aspect 12, wherein the
radially inner peripheral wall delimits the peripheral
recess.

14. Thecapsule according to aspect 12or 13,where-
in the radially inner peripheral wall delimits an inner
recess of the bottom closure, preferably wherein the
radially inner peripheral wall extends around the
inner recess.

15. The capsule according to anyof aspects 12 to14,
wherein the radially inner peripheral wall extends
around a bottom wall of the bottom closure, prefer-
ably wherein the bottom wall extends perpendicu-
larly to a longitudinal axis of the capsule.

16. The capsule according to anyof aspects 12 to15,
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wherein the bottom wall forms the bottom of the
capsule and/or is arranged further axially towards
a bottom end of the capsule than the cup-shaped
body.

17. The capsule according to anyof aspects 12 to16,
wherein the radially inner peripheral wall, the bottom
wall, and the cup-shaped body together delimit an
inner cavity of the capsule.

18. The capsule according to aspect 1, wherein the
cup-shaped body has a goblet-shape.

19. The capsule according to aspect 1 or 18,

wherein the side wall has a main section having
a cylindrical shape and a bottom rim having a
frusto-conical shape, or

wherein the side wall has a main section having
a first frusto-conical shape and a bottom rim
having a second frusto-conical shape, wherein
a cone angle of the second frusto-conical shape
is larger than a cone angle of the first frusto-
conical shape.

20. The capsule according to aspect 19, wherein the
bottom rim extends radially inward and/or towards a
longitudinal axis of the capsule from the main sec-
tion.

21. Thecapsule according to aspect 19or 20,where-
in the bottom rim is angled with respect to the main
section.

22. The capsule according to anyof aspects 18 to21,
wherein the bottom closure is attached to an inner
surface of the cup-shaped body, preferably to an
inner surface of the bottom rim of the side wall.

23. The capsule according to any of the preceding
aspects, wherein the bottom closure has a frusto-
conical shape.

24. The capsule according to any of the preceding
aspects, wherein the bottom closure has a frusto-
conical peripheral wall and a bottom wall closing a
bottom end of said frusto-conical peripheral wall.

25. The capsule of aspect 24, wherein an angle
between the frusto-conical peripheral wall and the
bottom wall is at least 120°, preferably at least 130°,
more preferably at least 145°, preferablywherein the
angle is measured in a cross section of the capsule
taken along the capsule’s longitudinal axis.

26. The capsule of aspect 24 or 25, wherein an angle
between the frusto-conical peripheral wall and the

bottom wall is 170° or less, preferably 160° or less,
more preferably 155° or less, preferably wherein the
angle is measured in a cross section of the capsule
taken along the capsule’s longitudinal axis.

27. The capsule of aspect 24, wherein an angle
between the frusto-conical peripheral wall and the
bottom wall is 120° or less, preferably 110° or less,
more preferably 100° or less, preferably wherein the
angle is measured in a cross section of the capsule
taken along the capsule’s longitudinal axis

28. The capsule of aspect 24 or 27, wherein an angle
between the frusto-conical peripheral wall and the
bottom wall is at least 95°, preferably wherein the
angle is measured in a cross section of the capsule
taken along the capsule’s longitudinal axis.

29. The capsule according to anyof aspects 24 to28,
wherein an outer surface of the frusto-conical per-
ipheral wall of the bottom closure is attached to the
inner surfaceof the sidewall of the cup-shapedbody.

30. The capsule according to any of the preceding
aspects, wherein the cup-shaped body includes a
bottom opening and wherein the bottom closure
closes the bottom opening.

31. The capsule according to any of the preceding
aspects, wherein the bottom closure is attached to
an inner surface of the cup-shaped body, preferably
to an inner surface of the side wall.

32. The capsule according to any of the preceding
aspects, wherein the cup-shaped body is provided
by forming the first material into a tubular structure.

33. The capsule according to any of the preceding
aspects, wherein a first peripheral end of the first
material is sealingly connected to a second periph-
eral end of the first material along a seam of the cup-
shaped body, preferably wherein the seam extends
axially along the side wall.

34. The capsule according to aspect 33, wherein the
first peripheral end overlaps the second peripheral
end along the seam.

35. Thecapsule according to aspect 33or 34,where-
in a sealing strip extends around the first peripheral
end and is attached to the second peripheral end.

36. The capsule according to aspect 33, wherein the
first peripheral end does not overlap the second
peripheral end along the seam.

37. The capsule according to aspect 36, wherein a
sealing strip sealingly connects the first peripheral
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end to the secondperipheral end, preferablywherein
the sealing strip extends along the inside of the cup-
shaped body.

38. The capsule according to any of the preceding
aspects, wherein the bottom closure is made from a
second multilayer oxygen and/or moisture barrier
material comprising a paper or cardboard and an
organic and/or inorganic barrier layer, the paper or
cardboard having a grammage comprised between
40 and 450 g/m2 and the second material having a
cellulose content higher than 30%, preferably higher
than50%,morepreferably higher than90%,wherein
the second material is the same or different from the
first material.

39. The capsule according to any of the preceding
aspects, wherein the cellulose content of the first
and/or second material is higher than 95%, prefer-
ably higher than 99%.

40. The capsule according to any of the preceding
aspects, wherein the first and/or second material
comprises:

(a) a paperboard layer having a grammage be-
tween 120 g/m2 and 450 g/m2,
(b) an optional adhesive layer having a gram-
mage between 0.5 and 10 g/m2,
(c) a paper layer having a grammage comprised
between 40 and 120 g/m2,
(d) the at least one organic and/or inorganic
barrier layer; and
(e) at least one organic heat seal layer;

preferably wherein the layers are provided in the
order (a) to (e).

41. The capsule according to aspect 40, wherein the
at least one organic heat seal layer is made of an
acrylic or methacrylic acid polymer or polyolefin
grafted with at least one type of ionomer, preferably
a sodium ionomer, or a starch-based heat sealing
material.

42. Thecapsule according to aspect 40or 41,where-
in the heat seal layer is applied in an amount of
between 2 and 20 g/m2, preferably in an amount
of between 4 and 9 g/m2.

43. The capsule according to anyof aspects 40 to42,
wherein a material of the organic barrier layer com-
prises or consists of: polyvinyl-alcohol, PVOH, ethy-
lene vinyl alcohol, EVOH, butenediol-vinyl-alcohol-
copolymer, BVOH, a PVOH copolymer, a polyglyco-
lic acid, PGA, or a combination thereof.

44. The capsule according to anyof aspects 40 to43,

wherein the organic barrier layer includes at least
oneof: ametallization coating, aSiOxbasedcoating,
and an AlOx based coating.

45. The capsule according to anyof aspects 40 to44,
wherein the organic barrier layer is applied in an
amount of 0.5 to 20 g/m2, preferably in an amount
of 1 to 10g/m2,more preferably in anamount of 2 to 8
g/m2.

46. The capsule according any of aspects 40 to 45,
wherein the at least one inorganic barrier layer is
selected within the list of: metals, metalloids, or a
combination thereof.

47. The capsule according to anyof aspects 40 to46,
wherein the inorganic barrier layer has a thickness
between 1 and 100 nm.

48. The capsule according to any of the preceding
aspects, wherein the body and/or the bottom closure
comprises at least 50 vol%paper,more preferably at
least 60 vol%paper,morepreferably at least 70 vol%
paper, more preferably at least 80 vol% paper, more
preferably at least 90 vol% paper, more preferably at
least 95 vol% paper.

49. The capsule according to any of the preceding
aspects, wherein the first and/or second material is
compostable in accordance with EN 13432 or US
ASTM D6400.

50. The capsule according to any one of the preced-
ing aspects, wherein the lid is formed from pulp, rigid
pulp, a multilayer membrane or a third multilayer
oxygen and/or moisture barrier material, wherein
the third material is the same or different from the
first and/or second material.

51. The capsule according to any one of the preced-
ing aspects, wherein the cup-shaped body has a
height of at least 10, 15, 20, 22, 25, 27, or 28 mm.

52. The capsule according to any one of the preced-
ing aspects, wherein the cup-shaped body has a
height of at most 60, 50, 45, 40, 35, 33, 30 or 29mm.

53. The capsule according to any one of the preced-
ing aspects, wherein the cup-shaped body has a
diameter of at least 10, 15, 20, 25, 27, 29, 30 or 31
mm.

54. The capsule according to any one of the preced-
ing aspects, wherein the cup-shaped body has a
diameter of at most 60, 50, 45, 40, 35, 33, or 31 mm.

55. The capsule according to any one of the preced-
ing aspects, wherein the top rim of the cup-shaped
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body has a radial width of at least 1, 2, 2.5, 2.8, 3, 3.2,
or 3.4 mm.

56. The capsule according to any one of the preced-
ing aspects, wherein the top rim of the cup-shaped
body has a radial width of at most 10, 8, 6, 5, 4.5, 4,
3.8 or 3.5 mm.

57. The capsule according to any one of the preced-
ingaspects,wherein thewall of the cup-shapedbody
thicknessofat least 0.1, 0.13, 0.15, 0.16, 0.17or0.18
mm.

58. The capsule according to any one of the preced-
ing aspects, wherein the side wall of the cup-shaped
bodyhasafirstwall thicknessof atmost 2, 1, 0.5, 0.4,
0.3, 0.25, 0.22, 0.20 or 0.19 mm.

59. The capsule according to any one of the preced-
ingaspects,wherein thebottomclosure, preferablya
bottom wall and/or a peripheral wall of said bottom
closure, has a secondwall thickness that is less than
a first wall thickness of the side wall of the cup-
shaped body.

60. The capsule according to any one of the preced-
ing aspects, wherein the bottom closure comprises
one ormore structurally weakened areas for forming
one or more fluid inlets through the bottom closure.

61. The capsule according to the preceding aspect,
wherein the portions of the bottom closure that form
the structurally weakened areas have a wall thick-
ness that is less than a wall thickness of the sur-
rounding areas of the bottom closure.

62. A method of manufacturing a capsule (10), pre-
ferably a capsule (10) according to any of the pre-
ceding aspects, themethod comprising the following
steps:

a) forming a side wall (14) of a cup-shaped body
(12) by rolling a first multilayer oxygen and/or
moisture barrier material comprising a paper or
cardboard and an organic and/or inorganic bar-
rier layer, the paper or cardboard preferably
having a grammage comprised between 0 and
450 g/m2 and the firstmaterial preferably having
a cellulose content higher than 30%, more pre-
ferably higher than 50%,more preferably higher
than 90%, into a cylindrical or conical shape;

b) connecting a bottom closure (22) to the cup-
shapedbody (12) to closeabottomopening (26)
of said cup-shaped body (12); and

c) connecting a lid (24) to the cup-shaped body
(12) to close a top opening (16) of said cup-

shaped body (12);

preferably wherein the method further comprises
forming a top rim or flange on the cup-shaped body
(preferably by bending the side wall) and/or forming
a bottom rim or flange on the cup-shaped body
(preferably by bending the side wall).

63. The method according to the preceding aspect,
wherein the bottom closure is inserted through the
top opening.

64. Themethod according to aspect 62 or 63,where-
in a first peripheral end of the first material overlaps
with a second peripheral end of the first material
when the side wall of the cup-shaped body is rolled,
and comprising a step of sealingly attaching the first
end to the second end.

65. Themethod according to aspect 62 or 63,where-
inafirst peripheral endof thefirstmaterial is sealingly
connected with a second peripheral end of the first
material without overlapping, and comprising a step
of providing a sealing strip for connecting the first
peripheral end to the second peripheral end.

66. A use of a capsule according to any of aspects 1
to 61 in a beverage preparation machine, wherein
the machine comprises one or more blades, spikes
or needles, preferably a plurality of blades, spikes or
needles, wherein the blades, spikes or needles
pierce through the bottom closure.

67. Theuseaccording to aspect 66,whereon theone
or more blades, spikes or needles do not pierce
through the side wall of the cup-shaped body.

68. The use according to aspect 67, wherein the
beverage flows out from the capsule through the
lid, preferably wherein the lid is pierced by a pyramid
plate.

69. A system comprising a capsule according to any
of aspects 1 to 61 and a beverage preparation ma-
chine, wherein the capsule extractionmachine com-
prises one or more blades, spikes or needles, pre-
ferably a plurality of blades, spikes or needles,
wherein theblades, spikesor needlesare configured
to pierce through the bottom closure.

70. The system according to aspect 69, wherein the
one or more blades, spikes or needles are config-
ured to not pierce through the side wall of the cup-
shaped body.

71. The system according to aspect 69 or 70, where-
in themachine comprisesapyramidplate configured
to open the lid, preferably by rising pressure within
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the capsule, wherein a brewed beverage is config-
ured to flow out of the capsule through the lid and/or
through thepyramidplate toanoutlet of themachine.

[0092] Further embodiments and aspects of the pre-
sent invention are explained using the accompanying
schematic figures, which are incorporated herein and
constitute a part of the specification. These figures are
merely exemplary. They are not to be understood as
limiting the scope of the present disclosure.

Brief description of the drawings

[0093]

Figure 1 is a schematic cross-sectional view of an
example of a capsule according to the present in-
vention.
Figure 2 is a schematic cross-sectional view of an-
other example of a capsule according to the present
invention.
Figure 3 is a schematic cross-sectional view of an-
other example of a capsule according to the present
invention.
Figure 4 is a schematic cross-sectional view of a
system comprising the capsule shown in Figure 1
and a beverage preparation machine.
Figure 5 is a schematic cross-sectional view of a
system comprising the capsule shown in Figure 2
and a beverage preparation machine.
Figure 6 is a schematic cross-sectional view of a
system comprising the capsule shown in Figure 3
and a beverage preparation machine.
Figure 7 is a schematic view of a seam of a cup-
shaped body of a capsule according to the present
invention.
Figure 8 is a schematic view of a seam of a cup-
shaped body of a capsule according to the present
invention.

Detailed description

[0094] Within the figures, same components are refer-
enced by the same reference numerals.
[0095] Figures 1 to 3 show schematic views of various
examples of a capsule 10 according to the present in-
vention. The embodiments of Figures 1 to 3 may be
combined.
[0096] The capsule 10 is configured for preparing a
beverage, such as coffee, tea, hot chocolate, or the like,
upon injecting liquid into the capsule 10. The capsule 10
is particularly suited to be used in connection with a
capsule beverage preparation machine such as de-
scribed in, for example, EP 0 512 470 A1 or EP 2 919
628 A1. The capsule 10 may be a single-serve capsule.
[0097] The capsule 10 includes a cup-shaped body12.
The body 12 includes a side wall 14. The body 12 has a
substantially cylindrical or frusto-conical shape. The

shape of the body 12 may be similar to the shape de-
scribed in, for example EP 2 919 628 A1, EP 0 919 628
A1, EP 0 512 468A1, EP 0 512 470 A1, EP 1 646 305 A1,
or EP 1 165 398 A1, all of which are incorporated by
reference herein in their entirety.
[0098] The body 12 has a top opening 16 and a top rim
18 surrounding said topopening 16. The body12 ismade
of a first multilayer oxygen and/or moisture barrier ma-
terial 20 comprising a paper or cardboard and an organic
and/or inorganic barrier layer, the paper or cardboard
havingagrammagecomprisedbetween40and450g/m2

and a cellulose content higher than 30%, preferably
higher than 50%, more preferably higher than 90%.
[0099] The capsule 10 further comprises a bottom
closure 22 to close the body 12 and a sealing lid 24
connected to the body 12 via the top rim 18. In particular,
the body 12 includes abottomopening 26which is closed
by the bottom closure 22.
[0100] The capsule 10 may be manufactured by form-
ing the side wall 14 of the cup-shaped body 12 by rolling
the first multilayer oxygen and/or moisture barrier mate-
rial into a cylindrical or conical shape. The top rim 18may
be formed on the cup-shaped body 12. The bottom
closure 22 may be attached to the bottom opening 26
of the cup-shaped body 12. The lid 24may be connected
to the top rim 18 to close the top opening 16.
[0101] The top rim 18 may form or include a top flange
30. The top flange 30 is configured such that the capsule
10 can be clamped into a capsule holder of a capsule
beverage preparation machine as described in, for ex-
ample the aforementioned EP 2 919 628 A1.
[0102] The body 12 defines a receptacle 32 for holding
beverage preparation ingredients. The side wall 14 de-
limits an opening ormouth of the body 12. The opening or
mouth is closed by the sealing lid 24. The sealing lid 24
and the bottom closure 22 are sealingly connected to the
side wall 14 such that the sealing lid 24, the side wall 14
and the bottom closure 22 together form a compartment
for holding beverage preparation ingredients therein.
[0103] The bottom closure 22 may have a convex or
frusto-conical shapewith a central portion 34, whichmay
be generally flat, concave or convex. The bottom closure
22 is configured to be pierced by an opener of a beverage
preparation machine as described in, for example the
aforementioned EP 2 919 628 A1.
[0104] The bottom closure 22 may be made from a
second multilayer oxygen and/or moisture barrier mate-
rial comprising a paper or cardboard and an organic
and/or inorganic barrier layer. The paper or cardboard
may have a grammage comprised between 40 and 450
g/m2 and a cellulose content higher than 30%, preferably
higher than 50%, more preferably higher than 90%. The
second material may be the same or different from the
first material.
[0105] Within the frame of the present invention, the
material(s)maycontain, inaddition toafirst cardboard (or
"paperboard") layer having a grammage between 120
g/m2 and 450 g/m2, an additional paper layer having a
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grammage comprised between 40 and 120 g/m2. In this
case the two layers of paperboard and paper are pre-
ferably joined together with an intermediate adhesive
layer. In this case, at least one of an organic and/or
organic layer is added to the material in order to provide
barrier properties against, receptively, oxygen and/or
moisture transfer through said material.
[0106] The sealing lid 24 is configured to be pierced by
a piercing plate, such as a pyramid plate which is usually
used in the above-mentioned beverage preparation ma-
chine. The piercing plate, such as a pyramid plate, is
configured for creating a plurality of openings in the
sealing lid 24. Pyramid plates include a plurality of reliefs
and recessed (pyramid-like) elements. These elements
areconfigured to tearopen thesealing lid24 for creatinga
plurality of openings in the sealing lid 24 under the effect
of risingpressureof the liquid injected into thecapsule10.
Through these openings in the sealing lid 24 the bev-
erage is dispensed. Pyramid plates are described, for
example, in EP 0 512 470 A1.
[0107] In the specific embodiment shown in Figure 1,
the cup-shaped body 12, in particular a bottom rim or
bottom flange thereof, folds around the bottom closure
22, in particular around a radially outer peripheral wall 36
of the bottom closure 22. The radially outer peripheral
wall 36 may be cylindrical or frusto-conical. The radially
outer peripheral wall 36 forms a radially outermost por-
tion of the bottom closure 22 in the specific example
shown in Figure 1.
[0108] In the specific embodiment shown in Figure 1,
the cup-shaped body 12 folds around the bottom closure
22 inaUshape.TheU-shape isopen towardsa topendof
the capsule 10, as visible in the cross section shown in
Figure 1.
[0109] In the specific embodiment shown in Figure 1,
the cup-shaped body 12 folds radially inward around the
radially outer peripheral wall 36.
[0110] The cup-shaped body 12 folding around the
bottom closure 22 forms a seal between the cup-shaped
body 12 and the bottom closure 22. The seal is liquid
and/or gas tight.
[0111] Asshown in theexample inFigure1, the bottom
closure 22 includes a peripheral recess 40. The periph-
eral recess 40 may be circular.
[0112] As shown in the example in Figure 1, the per-
ipheral recess 40 is arranged in a radially outer portion of
the bottom closure 22. The radially outer peripheral wall
36 delimits the peripheral recess 40. The cup-shaped
body 12 extends into the peripheral recess 40.
[0113] Asshown in theexample inFigure1, thebottom
closure 22 comprises a radially inner peripheral wall 42
which may be cylindrical or frusto-conical.
[0114] As shown in the example in Figure 1, the ra-
dially inner peripheral wall 42 delimits an inner recess 44
of the bottom closure 22. The radially inner peripheral
wall 42 extends around the inner recess 44.
[0115] The radially inner peripheral wall 42 extends
around a bottom wall 46 of the bottom closure 22. In

particular, the bottom wall 46 extends perpendicularly to
a longitudinal axis L of the capsule 10. The radially inner
peripheral wall 42, the bottom wall 46, and the cup-
shaped body 12 together delimit an inner cavity of the
capsule 10.
[0116] In the example of Figure 2, the side wall 14 has
amain section 48andabottom rim50 (whichmayalsobe
referred to as abottomflange in the context of the present
invention). The main section 48 may have a cylindrical
shape and the bottom rim 50 may have a frusto-conical
shape.
[0117] Alternatively, the main section 48 may have a
first frusto-conical shapeand thebottom rim50mayhave
a second frusto-conical shape. A cone angle α2 of the
second frusto-conical shape is larger than a cone angle
α1 of the first frusto-conical shape, as shown in Figure 2.
[0118] In the specific embodiment shown in Figure 2,
the bottom rim 50 extends radially inward and/or towards
a longitudinal axis L of the capsule 10 from the main
section.
[0119] In the specific embodiment shown in Figure 2,
the bottomclosure 22 has a frusto-conical peripheral wall
54 and a bottom wall 56 closing a bottom end of said
frusto-conical peripheral wall 54. An angle β between the
frusto-conical peripheral wall 54 and the bottom wall 56
may be at least 120°, preferably at least 130°, more
preferably at least 145°. The angle β is measured in a
cross section of the capsule 10 taken along the capsule’s
longitudinal axis L.
[0120] Additionally, or alternatively, the angle β be-
tween the frusto-conical peripheral wall 54 and the bot-
tom wall 56 may be 120° or less, preferably 110° or less,
more preferably 100° or less, as shown in the specific
embodiment of Figure 3.As shown in Figure 3, a bottom
rim may be dispensed of in this case.
[0121] The top rim 18 may be provided and/or defined
by the side wall 14 in the embodiments of Figures 1 and
2. As discussed, such top rim 18 may be formed by
bending, e.g. bending after rolling the first material form-
ing the side wall 14.
[0122] Alternatively, shown in Figure 3, the sealing lid
24maybeattacheddirectly to thecup-shapedbody12, in
particular to a main portion of the side wall 14. As shown
in Figure 3, no top rim is required in this case. Accord-
ingly, the capsule 10 of Figure 3 does neither have a top
rim nor a bottom rim. The skilled reader will understand,
however, that one such top rim or bottom rim may be
provided, asdesired (e.g., anyof the toporbottomrimsas
described with reference to Figure 1 and 2).
[0123] The sealing lid 24 may be a non-planar and/or
pre-shapedcomponent.Forexample, asshown inFigure
3, the sealing lid 24 may have a recessed center portion
25 that is configured to be inserted into the cup-shaped
body 12. This may facilitate attachment of the sealing lid
24 to the body 12. The cross section of the sealing lid 24
may be described as hat-shaped.
[0124] Preferably, the sealing lid 24 is attached to an
inner surface of the side wall 14. This is believed to
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provide for an easier assembly and sealing.
[0125] Alternatively, the sealing lid 24 could be at-
tached to an outer surface of the side wall 14. For this
purpose, the sealing lid 24 could be provided with a
protruding center portion or a U-shaped groove (not
shown).
[0126] As further shown in Figure 3, at least one
separate component 70 may be attached, e.g., adhe-
sively, to the sealing lid 24. The component 70 may be
configured to provide a circumferentially outer portion of
the sealing lid 24with increased rigidity and/or thickness.
Thismaybehelpful for ensuring that an ejectionmechan-
ism of known beverage preparation machines can ade-
quately engage the capsule 10 via the component 70 and
eject the capsule 10 from the machine after extraction.
[0127] The component 70 may be ring-shaped.
[0128] The component 70 may only be connected to
the side wall 14 and/or the cup-shaped body 12 via the
sealing lid 12..
[0129] Figure 4 shows a schematic cross-sectional
view of a system 72 comprising the capsule 10 shown
in Figure 1 and a beverage preparation machine 74
(shown only partially in Figure 4) which comprises a
plurality of needles, blades or puncture elements 76.
The blades 76 may be provided as part of an opener
arranged within a brewing chamber of the beverage
preparationmachine74. Theopenermay comprise three
blades 76.
[0130] The blades 76 are configured to pierce through
the bottom closure 22, as shown in Figure 4. Preferably,
the blades 76 are configured to not pierce through the
side wall 14 of the cup-shaped body 12. In particular, the
side wall 14 of the cup-shaped body 12 may remain free
of any openings during the entire beverage extraction
process, at least any openings which were not present in
the side wall 14 prior to the beverage extraction process.
In other words, the capsule 10 may be dimensioned
and/or constructed such that the blades 76 only pierce
through the bottom closure 22.
[0131] The beverage preparation machine 74 further
comprisesa lidopeningplate78, suchasapyramidplate,
configured to open the sealing lid 24, preferably by rising
pressure within the capsule 10. A brewed beverage is
configured to flow out of the capsule 10 through the lid 24
and/or through the lid opening plate 78 to an outlet of the
machine 74. For instance, a liquidmaybeguided through
an inlet 80 into the capsule 10, preferably via opening in
the bottom closure 22 created by the blades 76. The lid
opening plate 78 may include one or more, preferably a
plurality of, pyramid-shaped elements 82. The lid open-
ing plate 78, e.g. the pyramid-shaped elements 82, may
be configured to at least partially tear open the sealing lid
24 to provide one or more openings in the sealing lid 24
for liquid toflow through,e.g., out of or into thecapsule10.
For example, the lid opening plate 78 may be configured
to at least partially tear open the sealing lid 24 when
raising pressure within the capsule 10 presses the seal-
ing lid 24 against the lid opening plate 78. The pyramid-

shaped elements 82 may alternatively have a variety of
other shapes, e.g., a cylindrical shape.
[0132] Similarly, Figures 5 and 6 show systems 72
comprising the capsule 10 shown in Figures 2 and 3,
respectively, and the beverage preparation machine 74.
[0133] Figure 7 shows a schematic view of a seam 60
of the cup-shaped body 12 of the capsule 10. A first
peripheral end 62 of the material 20 of the body 12 is
sealingly connected to a second peripheral end 64 of the
material 20 of the body 12 along the seam 60 of the cup-
shaped body 12. The seam 60 extends axially along the
side wall 14.
[0134] In the specific embodiment shown in Figure 7,
the first peripheral end 62 does not overlap the second
peripheral end 64 along the seam 60. Alternatively, the
first peripheral end 62mayoverlap the secondperipheral
end 64 along the seam 60, as shown in the specific
embodiment shown in Figure 8.
[0135] A sealing strip 66 sealingly connects the first
peripheral end 62 to the second peripheral end 64. The
sealing strip 66 extends at least partially along the inside
of the cup-shaped body 12, e.g., at least partially in the
receptacle 32. Alternatively, or additionally, the sealing
strip 66 may extend at least partially along the outside of
the cup-shaped body 12, e.g., at least partially outside of
the receptacle 32.
[0136] In the specific embodiment shown in Figure 8,
the sealing strip 66 extends around the first peripheral
end 62 and is attached to the second peripheral end 64.
Alternatively, or additionally, the sealing strip 66 may
extend around the second peripheral end 64 and may
be attached to the second peripheral end 64.

Claims

1. A capsule (10) configured for preparing a beverage
upon injection of liquid into the capsule (10), the
capsule (10) comprising:

- a cup-shaped body (12) including a side wall
(14), the body (12) having a substantially cylind-
rical or frusto-conical shape with a top opening
(16) and a bottom opening (26), wherein the
body (12) is made of a first multilayer oxygen
and/ormoisture barriermaterial (20) comprising
a paper or cardboard and an organic and/or
inorganic barrier layer, the paper or cardboard
having a grammage comprised between 40 and
450g/m2and the firstmaterial having acellulose
content higher than 30%, preferably higher than
50%, more preferably higher than 90%;
- a bottom closure (22) connected to the cup-
shaped body (12) to close the bottom opening
(26) of the cup-shaped body (12); and
- a sealing lid (24) connected to the cup-shaped
body (12) to close the top opening (16) of the
cup-shaped body (12).
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2. The capsule (10) according to claim 1,

wherein the sidewall (14) comprises a top rim or
flange (18) surrounding the top opening (16);
preferably wherein the top rim or flange (18) is
integrally formed with the side wall (14) and/or
wherein the top rim or flange (18) extends ra-
dially outward and/or away from a longitudinal
axis (L) of the capsule (10) from a main section
(48) of the side wall (14); and/or
wherein the side wall (14) comprises a bottom
rim or flange (50) surrounding the bottom open-
ing (26); preferably wherein the bottom rim or
flange (50) is integrally formed with the side wall
(14) and/orwherein thebottom rimor flange (50)
extends radially inward and/or towards a long-
itudinal axis (L) of the capsule (10) from a main
section (48) of the side wall (14).

3. The capsule (10) according to claim 1, wherein the
side wall (14) does not comprise a top rim or top
flange (18) surrounding the top opening (16) and/or
does not comprise a bottom rimor bottomflange (50)
surrounding the bottom opening (26).

4. Thecapsule (10)according toclaim1,2or 3,wherein
the cup-shaped body (12) folds around the bottom
closure (22), preferably around a radially outer per-
ipheral wall (34) of the bottom closure (22), more
preferably wherein the radially outer peripheral wall
(34) is cylindrical or frusto-conical and/orwherein the
radially outer peripheral wall (34) forms a radially
outermost portion of the bottom closure (22), pre-
ferably wherein the cup-shaped body (12) folds
around the bottom closure (22) in a U shape, more
preferably wherein the U-shape is open towards a
top end of the capsule (10).

5. The capsule (10) according to claim 4, wherein the
cup-shaped body (12) folds radially inward around
the radially outer peripheral wall (34).

6. The capsule (10) according to claim 4 or 5, wherein
the cup-shaped body (12) folding around the bottom
closure (22) forms a seal between the cup-shaped
body (12) and the bottom closure (22), preferably
wherein the seal is liquid and/or gas tight.

7. The capsule (10) according to any of the preceding
claims,

wherein the side wall (14) has a main section
(48) having a cylindrical shape and wherein the
sidewall formsabottom rim (50) havinga frusto-
conical shape, or
wherein the side wall (14) has a main section
(48) having a first frusto-conical shape and a
bottom rim (50) having a second frusto-conical

shape, wherein a cone angle (α2) of the second
frusto-conical shape is larger than a cone angle
(α1) of the first frusto-conical shape.

8. The capsule (10) according to claim 7, wherein the
bottom rim (50) extends radially inward and/or to-
wards a longitudinal axis (L) of the capsule (10) from
the main section (48).

9. The capsule (10) according to any of the preceding
claims, wherein the bottom closure (22) has a frusto-
conical peripheral wall (54) and a bottom wall (56)
closingabottomendof said frusto-conical peripheral
wall (54).

10. The capsule (10) of claim 9, wherein an angle (β)
between the frusto-conical peripheral wall (54) and
the bottom wall (56) is at least 120°, preferably at
least 130°, more preferably at least 145°, preferably
wherein the angle (β) is measured in a cross section
of the capsule (10) taken along the capsule’s long-
itudinal axis (L).

11. The capsule (10) of claim 9, wherein an angle (β)
between the frusto-conical peripheral wall (54) and
thebottomwall (56) is 120°or less, preferably 110°or
less,more preferably 100° or less, preferably where-
in the angle (β) is measured in a cross section of the
capsule (10) taken along the capsule’s longitudinal
axis (L).

12. The capsule (10) according to any of the preceding
claims,wherein the cup-shapedbody (12) includes a
bottom opening (26) andwherein the bottom closure
(22) closes the bottom opening (26).

13. The capsule (10) according to any of the preceding
claims,wherein thebottomclosure (22) ismade from
a second multilayer oxygen and/or moisture barrier
material comprising a paper or cardboard and an
organic and/or inorganic barrier layer, the paper or
cardboard having a grammage comprised between
40 and 450 g/m2 and the second material having a
cellulose content higher than 30%, preferably higher
than50%,morepreferably higher than90%,wherein
the second material is the same or different from the
first material.

14. The capsule (10) according to any of the preceding
claims, wherein the first and/or second material
comprises:

(a) a paperboard layer having a grammage be-
tween 120 g/m2 and 450 g/m2,
(b) an optional adhesive layer having a gram-
mage between 0.5 and 10 g/m2,
(c) a paper layer having a grammage comprised
between 40 and 120 g/m2,
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(d) the at least one organic and/or inorganic
barrier layer; and
(e) at least one organic heat seal layer;

preferably wherein the layers are provided in the
order (a) to (e).

15. A method of manufacturing a capsule (10), prefer-
ably a capsule (10) according to any of the preceding
claims, the method comprising the following steps:

a) forming a side wall (14) of a cup-shaped body
(12) by rolling a first multilayer oxygen and/or
moisture barrier material comprising a paper or
cardboard and an organic and/or inorganic bar-
rier layer, the paper or cardboard having agram-
mage comprised between 40 and 450 g/m2 and
the firstmaterial having a cellulose content high-
er than 30%, preferably higher than 50%, more
preferably higher than 90%, into a cylindrical or
conical shape;
b) connecting a bottom closure (22) to the cup-
shapedbody (12) to closeabottomopening (26)
of said cup-shaped body (12); and
c) connecting a lid (24) to the cup-shaped body
(12) to close a top opening (16) of said cup-
shaped body (12).
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