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Title: Beverage Preparation

The present invention relates generally to beverage preparation.

Beverage preparation systems are known in which a capsule containing
beverage ingredients, such as ground coffee, is introduced into a beverage
preparation device and supplied with hot water under pressure that enters the
capsule in order to interact with the beverage ingredients and produce a
beverage that exits the capsule. Commonly, the beverage preparation device
comprises an enclosing member for enclosing the capsule. In order to prevent
leakage of the liquid or the beverage, there exist various prior art solutions for
providing a sealing contact between the enclosing member and the capsule.
Some known solutions are disclosed in EP1816934, EP1654966, EP1700548,
EP1929904, and EP1839543.

The present invention presents a further alternative solution.

According to a first aspect, the present invention may provide a
beverage preparation system comprising a capsule for containing a beverage
ingredient and a beverage preparation device comprising an enclosing member
for enclosing the capsule, the system being operable such that a liquid under
pressure enters the capsule in order to interact with the beverage ingredients
and produce a beverage that exits the capsule, wherein a wall of the capsule
includes a material which, upon being wettened, expands such that a sealing
contact between the capsule and the enclosing member is formed or reinforced.
Since the sealing contact is formed or reinforced through expansion, the wall of
the capsule may be thin and comprise a biodegradable material, such as, for
example, a starch. Said material may also comprise a cardboard and/or gel
which, upon being wettened, expands.

Preferably, the material swells as result of absorbing the liquid or

beverage.
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According to a second aspect, the present invention may provide a
capsule for containing a beverage ingredient and constructed to be enclosed by
an enclosing member of a beverage preparation device in which a liquid under
pressure enters the capsule in order to interact with the beverage ingredients
and produce a beverage that exits the capsule, the capsule comprising a wall
including a material which, upon being wettened, expands.

Further aspects and preferred features of the present invention are
described in the following description and defined in the appended claims.
Exemplary embodiments of the present invention are hereinafter described
with reference to the accompanying drawings, in which:

Figure 1 shows a schematic cross-sectional view of a first beverage
preparation system; and

Figure 2 shows a schematic cross-sectional view of a second beverage
preparation system.

Where similar parts exist in more than one illustrated embodiment, the
same reference numerals have been used throughout.

A first beverage preparation system is shown in Figure 1 and generally
designated 1. The system 1 comprises a disposable capsule 5 for containing
beverages, such as ground coffee, and a beverage preparation device 50.

The beverage preparation device 50 comprises a receptacle or enclosing
member 52 for enclosing the capsule 5. The device 50 further comprises a
liquid dispensing device 55 for supplying a predetermined amount of hot water
under pressure to the capsule 5. The device 50 further comprises a support
member 58 for supporting the enclosing member 52 and the capsule 2. The
support member 58 comprises though-channels 60 via which prepared
beverage drains.

The capsule 5 comprises a cup 6 made from a biodegradable, starch-
based material which, on contact with liquid, absorbs it, and swells. The cup 6

comprises a circumferential wall 10, a bottom 12 closing the circumferential
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wall 10 at a first end 14, a flange-like rim 22 extending outwardly from the
circumferential wall 10 at a second end 18 opposite the bottom 12. The capsule
5 further comprises a lid 16 formed from a polymeric film closing the
circumferential wall 10 at the second end 18. The circumferential wall 10 and
the bottom 12 of the cup 6, and the lid 16 define an enclosed inner space 20
within which ground coffee is contained. The capsule 5 comprises a plurality of
entrance openings in the form of pre-made holes 24 in the bottom 12. The
capsule 5 further comprises a plurality of exit openings in the form of pre-
made holes 28 formed in the lid 16. The capsule 5 further comprises a coating
32 that is impermeable to water (and thus any beverage) on the inside surfaces
of the cup 6. The capsule 5 contains an amount of ground coffee sufficient to
prepare a single serving of the beverage, for example, a single cup of coffee, i.e.
30 - 200 ml of coffee beverage.

In other embodiments, the coating 32 is replaced by a plastic or
aluminium foil that is impermeable to water. In other embodiments, the
bottom 12 is formed from a polymeric film. In still further embodiments, the
bottom 12 and/or the lid 16 comprise a sheet of filtering paper.

The enclosing member 52 has a shape complementary to that of the
capsule 5. In Figure 1, a gap is shown between the circumferential wall 10 and
the enclosing member 52. This gap is shown only for the purposes of
illustration; in practice, the capsule 5 is sized so as to fit snugly within the
enclosing member 52 such that the circumferential wall 10 is in abutting or
near-abutting relation with the enclosing member 106. Similarly, the gaps
between the leading face 52a of the enclosing member 52 and the rim 22, and
between the support member 58 and the rim 22 are only shown for the
purposes of illustration; in practice, the rim 22 is clamped between the leading
face 52a and the support member 58.

In this position, before the beverage preparation begins, there is little or

no sealing effect between the circumferential wall 10 and the enclosing
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member 52. Due to the above-mentioned clamping, a seal is formed between
the leading face 52a of the enclosing member 52 and the rim 22.

In operation, the dispensing device 55 supplies hot water at a pressure of 9
bars into the enclosing member 52. The hot water enters the capsule 5 through
the holes 24 where it interacts with the ground coffee to form a coffee beverage
which drains from the capsule 5 via the holes 28. Because of the coating 32,
inside the capsule 5 the cup material is not exposed to any water or coffee
beverage. The coffee beverage then flows via through-channels 60 and collected
for subsequent consumption. The hot water flows between the circumferential
wall 10 and the enclosure member 52 as indicated by the arrows f. As it flows,
it is absorbed by the material on the outside surface of the circumferential wall
10 causing swelling of the material as indicated by the arrows S. The swelling
establishes a sealing contact between the circumferential wall 10 and the
enclosure member 52 along the length of the cup 6. Should any water manage
to reach as far the rim 22, it wettens the material of the rim 22 causing it to
swell, thereby reinforcing the seal that already exists there.

It will be appreciated that, in this embodiment, the properties of the
material from which the cup is made are exploited so as (i) to create an
additional circumferential seal along the length of the cup 6, and (i1) to make
the seal that exists at the rim 22 self-reinforcing.

In other embodiments, the dimensions of the cup 6 may not be so closely
matched to the enclosing member 52, whereby no additional seal along the
length of the cup 6 is able to form, the required sealing then being provided
only by the self-reinforcing seal at the rim 22.

A second beverage preparation system 2 is shown in Figure 2.

The capsule 5 in this system 2 differs from that of the system 1 in that both
bottom 12 and the lid 16 lack pre-made holes 24, 28. Further, the capsule 5
lacks any layer on its inside surface that is impermeable to water. Further,
the circumferential wall 10 further comprises partway along its length an

annular ridge 25.
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The beverage preparation device 50 in this system 2 differs from that of
the system 1 in that the device 50 further comprises bottom piercing means 62.
The bottom piercing means 62 comprises spikes projecting from an internal
surface of the enclosing member 52 which as the capsule 5 is enclosed by the
enclosing member 52 pierce the bottom 12 of the cup 6. Further, the device 50
further comprises a lid piercing means 64 comprising plurality of spikes for
piercing the lid 16 during preparation of the beverage.

In operation, the capsule 5 is initially enclosed by the enclosing member
52. As the enclosure operation is completed the bottom piercing means 62
pierces the bottom 12 of the cup 6 creating a plurality of the holes 24. In
Figure 2, gaps between the leading face 52a of the enclosing member 52 and
the rim 22, and between the support member 58 and the rim 22 are only
shown for the purposes of illustration; in practice, the rim 22 is clamped
between the leading face 52a and the support member 58. Next, when the
dispensing device 55 supplies hot water into the enclosing member 52, the hot
water passes through the newly-formed holes 24 into the capsule 5 where it
interacts with the ground coffee to form a coffee beverage. As the water is
supplied, the pressure inside the capsule 5 rises. This rise in pressure causes
the polymeric film lid 16 to deform, causing it progressively to bow outwardly
and be pressed against the lid piercing means 64. Once the pressure reaches a
certain level, the tear strength of the lid 16 is exceeded and the lid 16 ruptures
creating exit openings through which the coffee beverage drains. The coffee
beverage then flows via through-channels 60 and collected for subsequent
consumption. The hot water also flows between the circumferential wall 10
and the enclosure member 52 as indicated by the arrow f. The material of the
cup 6 absorbs hot water/beverage via its inner surface and hot water via its
outer surface resulting in a general swelling of the cup material as indicated
by the arrows S and the formation of a seal between the ridge 25 and the

enclosure member 52. Should any water manage to reach as far as the rim 20,
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it wettens the material of the rim causing it to swell, thereby reinforcing the
seal that already exists there.

It will be appreciated that, in this embodiment, the properties of the
material from which the cup is made are exploited so as (i) to create an
additional circumferential seal local to the annular ridge 25, and (i1) to make
the seal that exists at the rim 22 self-reinforcing.

In other embodiments, the rim 22 of the capsule 5 is not clamped
between the enclosing member 52 and the support member 58, and the system
relies solely on the seal formed between the annular ridge 25 and the enclosing
member 52.

In the first and second beverage systems 1, 2, the lid 16 may comprise
the same starch-based material as that from which the cup 6 is made.

In the exemplary embodiments of the present invention, the sealing effect is
formed or reinforced solely by means of the physical expansion of the material
resulting from its swelling due to liquid absorption. Therefore, in the
exemplary embodiments of the present invention, the material, need not be,
and is: not resiliently deflectable, not rubber elastic, not hollow, not
compressibly resilient, not plastically deformable and/or not plastically
deformable under fluid pressure. Since none of these characteristics are
required, the capsule 5 may be a thin-walled structure made from a
biodegradable material. In some embodiments, the elevated temperature of
the water may promote expansion of the material by catalyzing the absorption

of the liquid or otherwise.
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Claims

1. A beverage preparation system comprising a capsule for containing a
beverage ingredient and a beverage preparation device comprising an
enclosing member for enclosing the capsule, the system being operable such
that a liquid under pressure enters the capsule in order to interact with the
beverage ingredients and produce a beverage that exits the capsule, wherein a
wall of the capsule includes a material which, upon being wettened, expands
such that a sealing contact between the capsule and the enclosing member is

formed or reinforced.

2. A system as in claim 1, wherein said material comprises a biodegradable

material.

3. A system as in any preceding claim, wherein said material comprises a

starch.

4, A system as in any preceding claim, wherein said material comprises a

cardboard and/or gel which, upon being wettened, expands.

5. A system as in any preceding claim, wherein said material swells as

result of absorbing the liquid or beverage.

6. A system as in any preceding claim, wherein the capsule comprises a cup
comprising a perimeter wall, and a bottom at a first end of the perimeter wall,

and a lid at a second end of the perimeter wall.

7. A system as in claim 6, wherein the cup comprises a flange-like rim

extending outwardly from the second end of the perimeter wall.
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8. A system as in claims 6 or 7, wherein the cup is made from said material.

9. A system as in claim 8, wherein a said sealing contact is formed or

reinforced between the rim and the enclosing member.

10. A system as in claims 8 or 9, wherein a said sealing contact is formed or

reinforced between the perimeter wall and the enclosing member.

11. A system as in claim 10, wherein the cup further comprises a ridge
extending around the perimeter wall that forms or reinforces the said sealing

contact with the enclosing member.

12. A system as in any of claims 1 to 11, wherein the lid is made from said

material.

13. A system as in any of claims 1 to 12, further comprising a water-

impermeable layer on the inside surface of the cup.

14. A capsule for containing a beverage ingredient and constructed to be
enclosed by an enclosing member of a beverage preparation device in which a
liquid under pressure enters the capsule in order to interact with the
beverage ingredients and produce a beverage that exits the capsule, the
capsule comprising a wall including a material which, upon being wettened,

expands.

15. A capsule as in claim 14, wherein said material comprises a

biodegradable material.



WO 2010/137957 PCT/NL2009/050827

10

15

20

25

30

16. A capsule as in claims 14 or 15, wherein said material comprises a

starch.

17. A capsule as in any of claims 14-16, wherein said material comprises a

cardboard and/or gel which, upon being wettened, expands.

18. A capsule as in any of claims 14 to 17, wherein said material swells as

result of absorbing the liquid or beverage.

19. A capsule as in any of claims 14 to 18, wherein the capsule comprises a
cup comprising a perimeter wall, and a bottom at a first end of the perimeter

wall, and a lid at a second end of the perimeter wall.

20. A capsule as in any of claims 14 to 19 wherein the cup comprises a

flange-like rim extending outwardly from the second end of the perimeter wall.

21. A capsule as in any of claims 14 to 20, wherein the cup further comprises

a ridge extending around the perimeter wall.

22. A capsule as in any of claims 14 to 21, wherein the cup is made from said

material.

23. A capsule as in any of claims 14 to 22, wherein the lid comprises a

polymeric film.

24. A capsule as in any of claims 14 to 23, wherein the lid comprises said

material.

25. A capsule as in any claims 14 to 24, further comprising a water-

impermeable layer on the inside surface of the cup.



WO 2010/137957 PCT/NL2009/050827

10

26. A capsule as in claim 25, wherein the layer comprises a coating.

27. A capsule as in claim 25 or 26, wherein the layer comprises a plastic or

5 aluminium foil.
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