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Field of the invention

The present invention concerns a capsule for the preparation of food
products, for instance, the preparation of beverages of the coffee type, which require high

25  extraction and/or dissolution pressure by a fluid injected in the capsule.

Background of the invention

In the rest of the present specification, the invention will be described in

30 reference to beverages preparation, more particularly coffee. However, this should not be
taken as limiting the scope of the present specification and claims. The present invention is
generally directed to the preparation of any food or nutritional product that can be prepared

by injection of a fluid into a capsule or pod in a food preparation machine, and which involves

a high fluid pressure inside the capsule to extract or dissolve the ingredient(s) contained

35  therein. Such food or nutritional products can include for instance soluble coffee and/or

powdered roast and ground coffee beans, dairy products, such as milk preparation, infant
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openings which are pre-existing at the time the user introduces the said capsule into the food
preparation machine.
Water is usually injected by means of perforation through the capsule using
30 aneedle or spikes. An example of an extraction system of this type is described in Patent EP
0 512 470 B1 or, alternatively, EP 0 870 457. In the as yet another possible alternative, the
capsule has its own release-type means for rupturing a capsule film or membrane and
thereby releasing the liquid extract when a pressure threshold has been achieved inside the
capsule.
35 The capsules may also be permeable chambers of the filter type or,

alternatively, semi-permeable chambers comprising a filter component.
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part of the coffee has not yet been correctly wetted.
25 There is a need for a tool that can accommodate a capsule for insertion of
the said capsule into a food preparation machine, that can control the flow of product through
the capsule outlet when said capsule is open, so that the pressure inside the capsule is kept
at a consistent level during the whole extraction and/or dissolution step, while still allowing a
proper dispensing of the product.
30

Summary of the invention

The objectives set out above are met by the present invention with a

capsule holder or an adapting device for adapting a capsule into a capsule holder, the said

35 capsule being designed for delivering a food product by injection of a fluid under pressure
into the capsule when said capsule and capsule holder and optionally said adapting device

are inserted into a receptacle of a food preparation machine, said capsule comprising:
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In one particular embodiment of the invention, at least one protrusion of the
pressure retaining element has a radial cross-sectional shape that differs from the shape of
the opening it corresponds to. Alternatively, or in addition, the protrusion can have a general

25 longitudinal profile such that its radial cross section generally increases from apex to base.

In the latter case where the radial cross section of a protrusion generally
increases from apex to base, said protrusion can advantageously have a general shape
chosen from the following: an hemisphere, a truncated hemisphere, an elliptical paraboloid, a
thorn-like cone, a polyhedron such as a tetrahedron, a truncated tetrahedron, a cone, a

30 truncated cone, a pyramid, a truncated pyramid, or a combination thereof. Of course, other
similar shape can be applied, as long as the principle of radial cross-section increase from
apex to base of the protrusion applies.

With such a shape, it is ensured that the product — for e.g. coffee - extracted
and/or dissolved inside the coffee chamber can flow out of the capsule through the

35 dispensing holes of the capsule bottom wall, and that the dispensing holes are not fully

clogged by the corresponding protrusions.
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is moved under the influence of fluid pressure inside the capsule, such that the diameter of
said opening is greater than the radial cross-section of the protrusion it corresponds to.
In one embodiment of the invention, the said at least one dispensing
30 opening of the capsule is pre-pierced in the capsule bottom wall at the time said capsule is
placed in said capsule holder or in said adapting device for use with the food preparation
machine.
In a second alternative embodiment of the invention, the said at least one
opening is created through the capsule bottom wall thickness by:
35 - local dissolution of the capsule bottom wall material upon effect of

temperature of the injection fluid when said fluid contacts the internal surface of said bottom



and/or effect of the fluid pressure inside the capsule chanber onto a
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Additional features and advantages of the present invention are described in,
and will be apparent from, the description of the presently preferred embodiments which are
15  set out below with reference to the drawings in which:
Figure 1 is a schematic profile partial cut view of a capsule, placed in a
capsule holder according to the invention;
Figure 2 is a schematic profile cut view of an alternative embodiment of the
invention;
20 Figure 3 is a schematic enlarged profile view of pressure retaining means

according to the invention.

Detailed description of the invention

25 Figure 1 illustrates a first embodiment of the invention, wherein a capsule 1
is provided that is suitable for delivering a food product by injection of a fluid under pressure
through a needle 2, into the capsule when said capsule is inserted into a receptacle of a food
preparation machine — not illustrated in the drawing —. The capsule 1 comprises a chamber 3
defined by capsule side wallls 4, a flexible bottom wall 5 and a top wall 6.

30 The chamber 3 contains a mass of powdered roast and ground coffee 7 to
be extracted by said injection fluid under pressure. The mass of coffee 7 is enclosed in the
chamber 3 between the bottom side 5 of the capsule, and a filter wall 8 which is disposed
parallel to, yet at a certain distance below the top wall 6 of the capsule. This filter wall 8 has
at least two advantages: it breaks the jet of water expelled from the injection needle 2 and

35 slows down the speed of water, and it keeps the powdered coffee 7 under a certain

compressed configuration so that the coffee mass is held together and so that the water
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the injection needle 2 in. The capsule 1 further comprises a bottom membrane 5 pierced with

a plurality of dispensing holes 9. The capsule is filled with a pure soluble coffee product mass
7. In order to guarantee the product freshness during storage, the capsule is stored into a

25  secondary packaging, for instance a flow wrap sachet made of a light, moisture, and gas
tight material (not illustrated in the drawing).

In this particular embodiment, the pressure retaining element 11 is a part of
an adapting device 17 that allows adapting the capsule external shape to the internal shape
of the capsule holder 10.

30 More precisely, the adapting device 17 comprises an upper wall 18, with
carrying pillars 19 that extend downwardly from the upper wall 18 to the lower side of the
capsule holder 10. When extraction fluid is injected inside the capsule chamber 3, the
pressure inside the capsule raises, and presses outwardly onto the capsule walls 4, 5, 6. If a
capsule that is inserted into the capsule holder, has a shape and/or size that does not fit

35 properly the capsule holder, the capsule walls are not correctly held during the extraction
process when internal pressure builds up in the capsule chamber. This leads to a risk of

damage or explosion of the capsule, of course highly undesirable. To obviate this problem,



tight material (not illustrated in the draw ng). In this
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shown in the drawing — allowing the product prepared inside the capsule to flow towards a

dispensing opening 15 of the capsule holder, for instance into a cup.

25 Figure 3 is an enlarged partial schematic view showing the structural
relationship between the bottom flexible membrane 5 of the capsule 1 and the pressure
retaining element 11.

As can be seen in the figure 3, the bottom membrane 5 comprises a
plurality of dispensing openings 9. Correspondingly, the pressure retaining element 11

30 comprises a plurality of cone-shaped protrusions 12 pointing towards the openings 9.

In the embodiment shown in figure 3, the general longitudinal profile of the
protrusions 12 is such that their radial cross section generally increases from apex to base.

When fluid is injected inside the capsule, pressure builds-up inside the
capsule chamber, and as a result, the flexible bottom membrane 5 is pressed outwardly,

35 towards the wall 16 of the pressure retaining element 11. The position of the deformed

membrane at this point is represented in figure 3 in dotted lines.
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As shown in figure 3, the cushions can have a cylindrical shape, but other
similar shapes can also be applied, such as mushroom-like, truncated-cone, truncated
pyramid, cubic, etc, or a combination thereof. The cushions 20 are disposed such that they

25  do are not aligned with dispensing openings 9 of the bottom membrane 5.

As an alternative to the embodiment shown in figure 3, it is possible to
restrict the flow of product out of the dispensing openings of the bottom membrane in another
way. In one case — not represented in the drawing — the pressure retaining element does not
comprise cushions as previously described. In this case, the cross section of the protrusions

30 does not vary from apex to base. In this case, the regulation / restriction of the product flow
through the dispensing openings of the capsule is obtained by the difference of radial cross-
sectional shape between the dispensing openings and their corresponding protrusions. For
instance, if a dispensing opening has a circular shape, the corresponding protrusion can be
designed to have a cross or triangular shape in the radial plan. As the radial shapes do not fit

35  exactly, vertical channels are created through which the product can flow, although the said

flow is restricted so as to maintain a substantial internal pressure in the capsule chamber.



As shown in figure 3, a supporting cushion 20 supports the bottom nenbrane
5 of the capsule in its deforned state, to guarantee that the said
menbr ane WO 2dp#E0630t go beyond a certain position wherePCI/BRoull®613g8
conpletely clogged by the protrusions 12 of the pressure retaining el enent
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el enentintdodesl thett sucbrpanges andshodifitstiarss pr emiecadsibythd eppendseictlaitng. t hi s case,
the cross section of the protrusions 30 does not vary from apex to base.
In this case, the regulation / restriction of the product flow through the
di 4pensi ng openi ngs of the capsule is obtained by the difference of radial
cross-sectional shape between the di spensing openings and their
correspondi ng protrusions. For instance, if a dispensing opening has a
circul ar shape, the correspondi ng protrusi on can be designed to have a
cross or triangular shape in the radial plan. As the radial shapes do not
fit 35exactly, vertical channels are created through which the product can
flow, although the said flowis restricted so as to maintain a substanti al
internal pressure in the capsule chanber. WD 2012/ 010630PCT/ EP2011/ 062448
Ideally, the flow restriction according to the present invention should be
made such that the internal pressure inside the capsul e chanber is kept as
constant as possi bl e throughout product dispensing. It should be understood
that various changes and nodifications to the 5 presently preferred

enbodi ments described herein will be apparent to those skilled in the art.
Such changes and nodi fications can be made w thout departing fromthe
spirit and scope of the present invention and without dimnishing its
attendant advantages. It is therefore intended that such changes and

nodi fications be covered by the appended clains. 10 WO

2012/ 010630PCT/ EP2011/ 062448
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Cl ai s 1. A capsule holder (10) or an adapting device (17) for adapting a
5 capsule (1) into a capsule holder (10), the said capsule (1) being

desi gned wonotdiibeseri ng a food product by injection of a&CiiErd10nies
pressure into the capsul e when said capsule (1) and capsul e hol der (10) and
optionally said adapting device (17) 1S inserted into a receptacle of a
food preparation nmachine, said caps&-e—corrpri sing: 10- a chanber (3)
defined by capsule side walls (4), a flexible bottomwall (5) and
optionally a top wall (6), said chanber (3) containing at |east one
ingredient (7) to be dissolved and/or extracted by said injection fluid,
and - a beverage d.speénsapeyle tholoerure) oomEpraddamiggadeVieagt7)ofoe abdappiegmsa ng

openi ng (9) dispased through the haottom wal 5), .15¢ch cteriized in that
ahi 8 capsul e ol daroa ) TP s aPSu Bl dbs Ak cebs e bEddisslet

hol Sle_r , com(:j)r ![ sesj_eavqgimgss‘uocfzp:o@uaﬁw igj/gctﬁjreofmrﬁuic( (riger pdssstiedntodhe tearaa'urehanb
certain predetern ne SSQO n_and/ or extraction pressure i. e..chanber
for the mxing of e fretd bl RS iie T ol bERIRY 4l e o
in the vicinity akviceé!lfare arsevtadl int¢ a)recaptilalef afoodipeemdratidremaciBhe, sead d 20
pressure retaini ngBeI errenéri{ill) conprising at | east one protrusion (12)

di sposed in corre %%%8?1'3 'Psaid at |east one di spensi ng opening (9) so
t had sai d protrusi-anclidieri(8) defsyedsycapntie sideewaltsr (@i spitexible gotigpranmvatig5and

restricts its sectjon t | east at time inj ian fluid i Si%% he
capsul e chanber praensgsggt?o@ﬁp%%t tﬁ’é’ \%3@ r@m S@é@nﬁb%ﬁggéﬁ %\5 'rs"ﬂgaafqdIe e[né) Sane
(5) 25towards sai dngredieatif7¢ta ted dissolvey aidéoreaxtractad py saidZnjedtiondiogiibed hol der
(10) or an adapting_deyice ( é ccor di o.cl ai . rein at | east one
protrusi on (12) of e gt iR FERGRHLRS 2 eoilidhed sy MRBL B8 liperfi
cross-sectional shaeeingh@} didpdsied tisrofigotnet dottomhegiie(5p f the_ openi ng (9) it
30(igr r gsponds t O-char %eri’g‘eg%pt% ! s?ai@g%gs%rle I(@ggr (qé) 8{,‘\%%’%8%&.‘%@ q%(\a/i\éla(i?@(fgi?)
according to any-o?—at-h'e—pfews'e% ng cralns or 2] ererm a east' ane
pr ot r usi on (12) has caapgel!eel"rcﬂder,l congprisedianariespure frethiminguelemehtat! 1) adaptediiaal
cross section gqutre%l L%e}tgi(ﬁrp?ggﬁarrﬁirngg]d%égﬁl%)énta%d}%?%(?(traction pressure in the
chamber for the mixing of said injection fluid with said ingredient, and
disposed in the vicinity of the bottom wall (5) outside of the chamber (3), said
20 pressure retaining element (11) comprising at least one protrusion (12)
disposed in correspondence to said at least one dispensing opening (9) so
that said protrusion (12) is disposed into the corresponding opening and
restricts its section, at least at the time injection fluid inside the capsule
chamber presses onto the bottom membrane and moves said membrane (5)

25 towards said pressure retaining element (11).

2. A capsule holder (10) or an adapting device (17) according to claim 1,
wherein at least one protrusion (12) of the pressure retaining element (11) has
a radial cross-sectional shape that differs from the shape of the opening (9) it

30 corresponds to.

3. A capsule holder (10) or an adapting device (17) according to any of
the preceding claims 1 or 2, wherein at least one protrusion (12) has a general
longitudinal profile such that its radial cross section generally increases from

35 apex to base.

11



WO 2012/ 010630PCT/ EP2011/ 062448 4. A capsul e holder (10) or an adapting
device (17) according to claim3, wherein said protrusion (12) has a
general swepei2ohasen fromthe foll owi ng: an hem spher e, PaTiRPROICALEAS
hem sphere, an elliptical paraboloid, a thorn-like cone, a polyhedron such

as a tetrahedron, t runcat t rahedron,, a,.cone. a runcated cone, a

pyramd, a truncat‘gd p“y?%ﬁ%“geﬂwi erﬁ@o%nndadtapgw Q%Vé?ee@ accqﬁf&”ﬂ%&'ﬁ%?e

hol der (10) or anvhedeiptsaiigprdievsiae (12} hias acgamedil shap® clasyendfont e foll@eiadi ng

clains 3 or 4, wherein said essur e, retal ning_el enent 1) .conprises at

Ceast one_cushi onn B satcs KTt neRiPhe B PR nstdrdlg R o §Re, e

protrusion (12), ceaéch pelghddoon $uih)ashatetmpedrohea ghuncstet ltéteahetiivana cone equal
sai d protrusion

to, for maintaining,the capsul e botto vr\%hl &%%ﬁ?t a

i sPance from t hEURFEER eT0R RGBT R bt g RY eI Rap ORI i thther t ne

i nfluence of fluid pressure inside the capsule, such that the dianeter of
sai d opening i s gr&at eh cahsule hhkler éidi) ar ac adaptirgeddviaen(1Gf atdoedipg ¢d angobn it
corresponds to. %é : : . . .

e preceding claims 3 or 4, wherein said pressure retaining element (11)
comprises at least one cushion (20) disposed in the vicinity of said at least
10 one protrusion (12), said cushion (20) having a height smaller than, or equal

to, said protrusion, for maintaining the capsule bottom wall (5) at a distance
from the protrusion base if said bottom wall is moved under the influence of
fluid pressure inside the capsule, such that the diameter of said opening is

greater than the radial cross-section of the protrusion it corresponds to.
15
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