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(54) A BEVERAGE CAPSULE

(57) A beverage capsule (10) for use in a beverage
preparation machine to prepare a beverage by passing a
fluid under pressure therethrough. The beverage cap-
sule comprises: a cup-shaped body (12) having a base
(14) and a sidewall (16); and a lid sealed to the sidewall.
The cup-shaped body consists of: a base member made
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from a compostable material; and an inner barrier layer
and/or an outer barrier layer which covers an inner,
respectively outer, side of the base member, wherein
each barrier layer is made from a metal and has a thick-
ness between 0,5 pm and 30 pm.
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Description
Technical field

[0001] The present invention relates to a beverage
capsule for use in a beverage preparation system to
prepare a beverage by passing a fluid under pressure
through the beverage capsule. The present invention
further relates to a use of the beverage capsule in a
beverage preparation system to prepare a beverage.
The present invention also relates to a method for man-
ufacturing a cup-shaped body of the beverage capsule.

Background art

[0002] A known beverage capsule comprises: a cup-
shaped body comprising a base and a sidewall contig-
uous with the base; and a lid sealed to the sidewall, the lid
and cup-shaped body enclosing an interior volume con-
figured for holding one or more beverage ingredients.
The base is typically configured to be pierced by an
injection member of the beverage preparation machine
toinject a fluid under pressure into the beverage capsule.
Thelidis configured to tear due to anincrease in pressure
inside the capsule, optionally due to contact with one or
more piercing elements provided in the beverage pre-
paration machine.

[0003] Suchbeverage capsules and the beverage pre-
paration machines in which they are used are well-known
to the person skilled in the art. Examples are disclosed in
EP 1 839 543 and EP 2 996 521. The known beverage
capsules are used in a beverage preparation system
where a heated fluid (usually water) is supplied under
pressure directly into the capsule. More specifically, the
capsuleisinsertedin an openable and closable chamber,
defined inside the beverage preparation machine. When
the capsule is inside the closed chamber, an injection
member of the beverage preparation machine pierces
the base of the cup-shaped body and water (usually hot
and pressurised) is injected into the capsule, in order to
obtain the beverage following the interaction of the water
with the beverage ingredients (e.g. extraction, infusion,
or partial or whole dissolution). Finally, the beverage is
released from the capsule since a build-up of pressure
inside the capsule forces the lid of the capsule outwards
causing a rupture (possibly due to contact with tearing
elements present in the beverage preparation machine).
This allows the beverage to flow along an outflow path of
the beverage preparation system.

[0004] Inthe prior art various beverage ingredients are
known. These may be divided roughly into two classes,
namely extraction or infusion ingredients and dissolving
ingredients. The beverage capsule according to the pre-
sentinvention may be applied in both cases, i.e. eitherin
the case in which the capsule is of the type which contains
beverage ingredients intended to allow the beverage to
be made by extraction or infusion (such as roasted
ground coffee or tea leaves as with the capsule disclosed
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in EP 1839 543) and in the case in which the capsule is of
the type which contains beverage ingredients intended to
allow the beverage to be made following complete or
partial dissolving of the beverage ingredients when the
water which passes through it (for example milk, choco-
late, powdered tea, instant drink, etc.).

[0005] Atpresent, many capsules (e.g. as disclosedin)
are made solely or mostly from aluminium or an alloy
thereof. Aluminium has many advantages for use in this
application. It is able to withstand the pressures and
temperatures reached in a beverage preparation ma-
chine. The capsule is also moisture and oxygen tight
thus achieving a high shelf life without quality loss of
the beverage ingredients (e.g. aloss of aroma or flavour).
[0006] There is an increasing concern regarding the
environmental impact of such capsule. Each capsule
specifically contains metal components and organic
components (i.e. the beverage ingredients) and often
also plastic materials are used. This means that these
capsules are difficult to recycle and are often disposed in
a landfill instead of being recycled.

[0007] This problem is known in the prior art and has
been addressed by proposing to manufacture the cap-
sules from biodegradable materials, e.g. cellulose, poly-
actic acid (PLA), etc. The downside of such capsules, as
disclosed in WO 2018/203184 and WO 2022/170276, is
related to a reduced moisture and oxygen tightness
negatively impacting the quality of the beverage.
[0008] WO 2018/203184 proposes to overcome this
issue by the provision of a compostable multilayer mem-
brane having 7 or 8 different layers. The multilayer mem-
brane comprises various layers one of which is a metal-
lization layer. The metallization layer increases the oxy-
gen barrier properties of the first barrier layer and creates
a moisture barrier and may be applied by spraying. A
thickness in in the range of 200-500 A is disclosed. The
metal may be aluminium. WO 2022/170276 likewise
proposes to overcome this issue by the use of a 6-layered
film with one layer being an oxidizing barrier comprising
steel.

Disclosure of the invention

[0009] Itis anobject of the presentinvention to provide
a beverage capsule which alleviates one or more of the
above-mentioned problems.

[0010] This objectis achieved according to the present
invention with a beverage capsule in which the cup-
shaped body consists of: a base member made from a
compostable material; and a barrier layer which covers a
side of the base member, wherein the barrier layer is
made from a metal and has a thickness between 0,5 um
and 30 pum.

[0011] This object is also achieved according to the
present invention with a beverage capsule in which the
cup-shaped body consists of: a base member made from
a compostable material; an inner barrier layer which
covers an inner side of the base member; and an outer
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barrier layer which covers an outer side of the base
member, wherein each barrier layer is made from a metal
and has a thickness between 0,5 pum and 30 pm.
[0012] In other words, according to the present inven-
tion, the cup-shaped body consists only of two or three
layers. More specifically, according to the present inven-
tion, the cup-shaped body consists of a base member
which is compostable. The base member is provided on
one or both sides with a metal barrier layer. This metal (or
metal alloy) may be a natural element, e.g. aluminium.
The cup-shaped body thus maintains the advantages of
being manufactured mostly from a compostable material
together with the advantages offered from a metal barrier
layer. Any barrier layer (i.e. inner or outer) ensures the
desired moisture and oxygen tightness. An outer barrier
layer further provides the capsule with the look and
texture that consumers desire and are used too.

[0013] As used herein, the term "compostable" in rela-
tion to waste materials is defined in European standard
EN 13421.

[0014] The present invention is based on the realiza-
tion that, although the metal barrier layer(s) is not com-
postable, the cup-shaped body itself satisfies the com-
postability requirements due to the very low fraction of
metal material to the overall dimension of the cup-shaped
body.

[0015] Furthermore, the present invention does not
involve the complexities and costs caused by reliance
on a 6 or more layer material as in the prior art capsules.
[0016] It may be advantageous, especially if the cup-
shaped body comprises both an inner and an outer
barrier layer, to cut, grind, or otherwise divide the cup-
shaped body in smaller pieces prior to composting. This
increases the contact surface area with the base mem-
ber.

[0017] In an embodiment of the present invention the
cup-shaped body is home-compostable. This is advan-
tageous as it avoids a user having to dispose of the
capsule with an external provider. In this context, it
may be advantageous that a user cuts the capsule in
half prior to tossing the capsule on the compost heap.
This is especially the case if the cup-shaped body com-
prises both an inner and an outer barrier layer as this
cutting allows easier access to the base member for
microorganisms in the compost heap.

[0018] As used herein, the term "home-compostable"
in relation to waste materials means that the cup-shaped
body biodegrades at least 90% in a non-industrial com-
posting process.

[0019] In an embodiment of the present invention a
ratio of a total volume of the barrier layer(s) and a volume
of the base member is at most 10%, preferably at most
5%, more preferably at most 2% and most preferably at
most 1%.

[0020] The volume of the barrier layer(s) is preferably
as small as possible when compared to the volume of the
base member since, as described above, the barrier
layer(s) do not biodegrade. However, a minimum volume
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of barrier layer(s) is needed to obtain the desired moist-
ure and oxygen tightness. The volume may be deter-
mined, e.g. by submerging the base member and the
cup-shaped body in a liquid.

[0021] In an embodiment of the present invention the
base member has an average thickness between 100
pm and 1000 wm, wherein the average thickness parti-
cularly is at least 200 wm and more particularly at least
250 pm, and wherein the average thickness particularly
is at most 800 wm and more particularly at most 700 pm.
[0022] Thisaidsinachievingthatthe base memberhas
a sufficient rigidity for use in a beverage preparation
machine injecting heated and pressurized water.
[0023] Inanembodiment of the presentinvention each
barrier layer has a thickness of at most 10 um, preferably
at most 5 um, more preferably at most 3 um and most
preferably at most 2 wm and/or each barrier layer has a
thickness of at least 0,8 um and preferably at least 1 um.
[0024] Assuch, each barrierlayer has a most preferred
thickness in the range of 1-2 um. This has been found to
provide a sufficient moisture and oxygen tightness, in
particular to have a shelf life of preferably at least 6
months, while at the same time involving as little metal
(i.e. non-biodegradable, but natural) material as possi-
ble.

[0025] In an embodiment of the present invention the
base member comprises at least one of the following
materials or a derivative thereof: a polybutylene succi-
nate (PBS), a poly-3-hydroxybutyrate-co-3-hydroxyhex-
anoate (PHBH), a polyhydroxyalkanoate (PHA), and a
cellulose.

[0026] Such materials are all biodegradable and offera
flexible choice depending on the intended use. For ex-
ample, a capsule for use with coffee ingredients may
require a more rigid capsule than a capsule for use with
instant drinks.

[0027] In an embodiment of the present invention at
least one barrier layer comprises a lacquer layer dis-
posed on the side facing away from the base member.
[0028] Forexample, a heat seallacquer, in particular a
vinyl heat seal lacquer, or an epoxy stove lacquer, in
particular a colored or transparent epoxy stove lacquer.
These lacquers can influence the visual look of the cup-
shaped body exterior and may also be beneficial for, in a
later stage of production, applying a lid to the cup-shaped
body to seal the capsule. In other words, the lacquer layer
is usually part of the external base layer.

[0029] In an embodiment of the present invention the
metal is a food-grade metal, such as aluminium or an
aluminium alloy. The aluminium or aluminium alloy is
preferably annealed aluminium or aluminium alloy and
particularly being a soft annealed aluminium or alumi-
nium alloy. The aluminium alloy may, for example, be of
grade 3005, 3105, 3175, 8011 or 8079. The skilled per-
son is familiar with these materials and their various
advantages, in particular in the context of food-grade
materials.

[0030] In an embodiment of the present invention the
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beverage capsule further comprises the one or more
beverage ingredients, which ingredients are either extra-
ction/infusion based ingredients (e.g. roasted ground
coffee, tealeaves, etc.) or dissolution based (e.g. powder
materials such as milk powder, chocolate powder, pow-
dered tea, powdered soup, instant drink, etc.). The bev-
erage capsule according to the present invention is thus
usable for preparing a variety of beverages.

[0031] In an embodiment of the present invention the
beverage capsule comprises an annular rim contiguous
with the sidewall, the lid being sealed to the annular rim.
The provision of an annular rim provides a surface on
which the lid can be easily sealed.

[0032] In an embodiment of the present invention the
capsule is a single-use, disposable element.

[0033] The objectaccording to the presentinvention is
also achieved with a use of a beverage capsule as
described above in a beverage preparation machine to
prepare a beverage by passing a fluid under pressure
through the beverage capsule.

[0034] The object according to the presentinvention is
also achieved with a method for manufacturing the cup-
shaped body of the beverage capsule described above,
the method comprising: providing the base member; and
applying a barrier layer to the inner side and/or the outer
side of the base member.

[0035] In an embodiment of the present invention the
step of applying the barrier layer comprises: micronized
spray coating a metal composition onto the inner and/or
outer side of the base member.

[0036] Thishasbeenfoundtobe areliable techniqueto
apply a thin barrier layer (e.g. having a thickness in the
range of few micrometer, e.g.1-2 um) to a base member.

Brief description of the drawings

[0037] The invention will be further explained by
means of the following description and the appended
figures.

Figure 1 shows a perspective view of a beverage
capsule according to the present invention.

Figure 2 shows a cross-sectional view of the bev-
erage capsule of figure 1.

Figure 3A shows an enlarged schematic view of a
layer assembly representing a cross-section of a
cup-shaped body of a beverage capsule according
to the present invention.

Figure 3B shows an enlarged schematic view of a
different layer assembly representing a cross-sec-
tion of a cup-shaped body of a beverage capsule
according to the present invention.

Description of the invention

[0038] The present invention will be described with
respect to particular embodiments and with reference
to certain drawings but the invention is not limited thereto
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but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not necessarily corre-
spond to actual reductions to practice of the invention.
[0039] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
The terms are interchangeable under appropriate cir-
cumstances and the embodiments of the invention can
operate in other sequences than described or illustrated
herein.

[0040] Moreover, the terms top, bottom, over, under
and the like in the description and the claims are used for
descriptive purposes. The terms so used are inter-
changeable under appropriate circumstances and the
embodiments of the invention described herein can op-
erate in other orientations than described or illustrated
herein.

[0041] Furthermore, the various embodiments,
although referred to as "preferred" are to be construed
as exemplary manners in which the invention may be
implemented rather than as limiting the scope of the
invention.

[0042] Figure 1 shows a perspective view of a bever-
age capsule 10 according to the present invention. The
capsule 10 comprises a cup-shaped body 12 having a
base 14, a sidewall 16 which is contiguous with the base
14 and an annular rim 18 which is contiguous with the
sidewall 16. The capsule 10 further comprises a lid (not
shown) sealed to the sidewall 16, in particular to a bottom
surface of the annular rim 18.

[0043] Asindicatedinfigure 2, the cup-shaped body 12
generally has a height H comprised between 25 and 32
mm. The height H is preferably at least 27 mm, more
preferably at least 28 mm, and most preferably at least
28,5 mm. The height H is preferably at most 31 mm, more
preferably atmost 30 mm, and most preferably at most 29
mm.

[0044] The cup-shapedbody 12 generally has an outer
diameter D comprised between 33 and 41 mm. The outer
diameter D is preferably at least 35 mm, more preferably
atleast 36 mm, and most preferably atleast 36,5 mm. The
outer diameter D is preferably at most 39 mm, more
preferably at most 38 mm, and most preferably at most
37,5 mm.

[0045] The sidewall 16 has an outer diameter D, mea-
sured at division line 125 comprised between 25 and 34
mm. The outer diameter D is preferably at least 27 mm,
more preferably at least 28 mm, and most preferably at
least 29,0 mm. The outer diameter D, is preferably at
most 32 mm, more preferably at most 31 mm, and most
preferably at most 30,0 mm.

[0046] The sidewall 16 has an inclination angle a with
respect to the central cup-shaped body axis comprised
between 4 and 11 degrees. The inclination angle o is
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preferably at least 5 degrees, more preferably at least 6
degrees, and most preferably at least 7 degrees. The
inclination angle a.is preferably at most 10 degrees, more
preferably at most 9 degrees, and most preferably at
most 8 degrees.

[0047] The dimensions H, D and D, and inclination
angle a.are mainly determined in function of the beverage
preparation machine, in particular of the closed chamber
inside the beverage preparation machine.

[0048] Figure 2 further illustrates that the annular rim
18 is provided with a sealing member 20 formed by a
protrusion on the upper surface of the annularrim 18. The
sealing member 20 acts so as to provide an adequate
sealing between the annular rim 18 and an enclosing
member in the beverage preparation machine thereby
avoiding or reducing leakage of the injected water. Such
sealing members 20 are known in the art and the various
possibilities in shape, size, position, material, etc. will not
be described further.

[0049] The present invention is mainly focused on the
material composition of the cup-shaped body 12. Two
alternatives are schematically shown in figures 3A and
3B.

[0050] In afirst alternative shown in figure 3A, the cup-
shaped body 12 consists of a base member 30 and one
barrier layer 32. This barrier layer 32 may be on the inner
side of the base member 30 or on the outer side of the
base member 32. Albeit the inner side is preferred for
avoiding interaction of the beverage ingredients with the
base member 30.

[0051] In a second alternative shown in figure 3B, the
cup-shaped body 12 consists of a base member 30, an
inner barrier layer 32 and an outer barrier layer 34.
[0052] According to the present invention, the base
member 30 is made of a compostable, preferably
home-compostable, material, whereas the barrier
layer(s) 32, 34 are made of a metal. As described above,
the base member 30 comprises at least one of the
following materials or a derivative thereof: a polybutylene
succinate (PBS), a poly-3-hydroxybutyrate-co-3-hydro-
xyhexanoate (PHBH), a polyhydroxyalkanoate (PHA),
and a cellulose. As described above, the metal is pre-
ferably a food-grade metal, such as aluminium or an
aluminium alloy. The aluminium or aluminium alloy is
preferably annealed aluminium or aluminium alloy and
particularly being a soft annealed aluminium or alumi-
nium alloy. The aluminium alloy may, for example, be of
grade 3005, 3105, 3175, 8011 or 8079. Naturally, other
metals, e.g. steel, may also be suitable to provide the
oxygen and moisture tightness.

[0053] Thebarrierlayer(s)32, 34, in particular the outer
barrier layer, may comprise a lacquer (e.g. a heat seal
lacquer, in particular a vinyl heat seal lacquer, or an epoxy
stove lacquer, in particular a colored or transparent epoxy
stove lacquer).

[0054] The base member 30 has an average thickness
between 100 pm and 1000 um, wherein the average
thickness particularly is at least 200 wm and more parti-
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cularly at least 250 wm, and wherein the average thick-
ness particularly is at most 800 .um and more particularly
atmost 700 um. As is evidenced from the cross-sectional
view in figure 2, the thickness of the cup-shaped body 12
is not constant. Each barrier layer 32, 34 has an average
thickness preferred between 1 um and 2 um. However,
broader ranges have been disclosed above, i.e. with an
average thickness between 0,5 um and 30 wm. Such
widely different thicknesses cause that a ratio of the total
volume of the barrier layer(s) 32, 34 and the volume of the
base member is at most 10%, preferably at most 5%,
more preferably at most 2% and most preferably at most
1%. This thus effectively limits the amount of non-biode-
gradable (but natural) material (i.e. metal) to the total
volume of waste (i.e. the cup-shaped body 12).

[0055] The cup-shaped body 12 may be manufactured
according to different techniques. The manufacturing
method comprises the provision of the base member
30. Various techniques to produce a compostable base
member are known to the person skilled in the art and will
not be described. One or two barrier layer(s) 32, 34 are
then applied to the base member 30. Various application
techniques are possible, e.g. submersion, lamination,
coating, etc. The preferred technique is application by
micronized spraying as this allows a more accurate con-
trol of the thickness and achieves a more uniform barrier
layer.

[0056] Various material compositions for the lid of the
capsule 10 are known. Ideally, the lid is also compo-
stable. However, this is not essential as the lid may also
be removed prior to composting.

[0057] Although aspects of the present disclosure
have been described with respect to specific embodi-
ments, it will be readily appreciated that these aspects
may be implemented in other forms within the scope of
the invention as defined by the claims.

Claims

1. Abeverage capsule (10) for use in a beverage pre-
paration machine to prepare a beverage by passing
afluid under pressure through the beverage capsule,
the beverage capsule comprising:

- acup-shaped body (12) comprising a base (14)
and a sidewall (16) contiguous with the base;
and

- a lid sealed to the sidewall, the lid and cup-
shaped body enclosing an interior volume con-
figured for holding one or more beverage ingre-
dients,

characterized in that the cup-shaped body
consists of:

- a base member (30) made from a compo-
stable material; and
- a barrier layer (32) which covers a side of
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the base member,

wherein the barrier layer is made from a metal
and has a thickness between 0,5 pumand 30 pm.

A beverage capsule (10) for use in a beverage pre-
paration machine to prepare a beverage by passing
afluid under pressure through the beverage capsule,
the beverage capsule comprising:

-acup-shaped body (12) comprising a base (14)
and a sidewall (16) contiguous with the base;

- a lid sealed to the sidewall, the lid and cup-
shaped body enclosing an interior volume con-
figured for holding one or more beverage ingre-
dients,

characterized in that the cup-shaped body
consists of:

- a base member (30) made from a compo-
stable material;

- an inner barrier layer (32) which covers an
inner side of the base member; and

- an outer barrier layer (34) which covers an
outer side of the base member,

wherein each barrier layer is made from a metal
and has a thickness between 0,5 pum and 30 pm.

The beverage capsule according to claim 1 or 2,
characterized in that the cup-shaped body is
home-compostable.

The beverage capsule according to any one of the
preceding claims, characterized in that a ratio of a
total volume of the barrier layers and a volume of the
base memberis at most 10%, preferably at most 5%,
more preferably at most 2% and most preferably at
most 1%.

The beverage capsule according to any one of the
preceding claims, characterized in that the base
member has an average thickness between 100 um
and 1000 wm, wherein the average thickness parti-
cularly is at least 200 wm and more particularly at
least 250 um, and wherein the average thickness
particularly is at most 800 wm and more particularly
at most 700 pm.

The beverage capsule according to any one of the
preceding claims, characterized in that each bar-
rier layer has a thickness of at most 10 um, prefer-
ably atmost 5 um, more preferably at most 3 um and
most preferably at most 2 pum.

The beverage capsule according to any one of the
preceding claims, characterized in that each bar-
rier layer has a thickness of at least 0,8 wm and
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10.

1.

12.

13.

14.

15.

preferably at least 1 um.

The beverage capsule according to any one of the
preceding claims, characterized in that the base
member comprises at least one of the following
materials or a derivative thereof: a polybutylene
succinate, a poly-3-hydroxybutyrate-co-3-hydroxy-
hexanoate, a polyhydroxyalkanoate, and a cellu-
lose.

The beverage capsule according to any one of the
preceding claims, characterized in that atleast one
barrier layer comprises a lacquer layer disposed on
the side facing away from the base member.

The beverage capsule according to any one of the
preceding claims, characterized in that the metal is
a food-grade metal, such as aluminium or an alumi-
nium alloy.

The beverage capsule according to any one of the
preceding claims, characterized in that the bever-
age capsule further comprises the one or more bev-
erage ingredients, the one or more beverage ingre-
dients preferably being extraction ingredients, such
as roasted ground coffee, tea leaves, etc.

The beverage capsule according to any one of the
preceding claims, characterized in that the bever-
age capsule comprises an annular rim (18) contig-
uous with the sidewall, the lid being sealed to the
annular rim.

Use of a beverage capsule (10) according to any one
of the preceding claims in a beverage preparation
machine to prepare a beverage by passing a fluid
under pressure through the beverage capsule.

A method for manufacturing the cup-shaped body
(12) of the beverage capsule (10) according to any
one of the claims 1 to 12, the method comprising:

- providing the base member (30); and
- applying abarrier layer (32, 34) to the inner side
and/or the outer side of the base member.

The method according to claim 14, characterized in
that the step of applying the barrier layer comprises:
micronized spray coating a metal composition onto
the inner and/or outer side of the base member.
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