1 A CAPSULE HOLDER OR AN ADAPTER FOR ADAPTING A CAPSULE IN A CAPSULE HOLDER
IN A BEVERAGE PREPARATION MACHINE Field of the invention 5 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 extraction and/or dissolution pressure by a fluid injected in the
capsule. 10Background of the invention In the rest of the present specification, the invention

will be described in eforpRes [0/ RSY ARSI ABHPTERAEO RIS oTea siawevay. Ahis should

not be taken as limiting the scope of the present specification and claims. The present 15 invention is
generally directed to the E@%%%E)HQF Y56 StnffoRs %ﬁﬁfﬁ?fﬁm %blllélﬁared by injection

of a fluid into a capsule or pod in a food preparation machine, and which involves a high fluid pressure
inside the cap_sule to extract or dissolve the in,%qgigp{@ ol lﬁiﬂ) d therein. Such food or nutritional
products can include for instance soluble coffmv%)éere'iroast and ground coffee beans, 20
dairy prodwcts, such as milk preparation, infant milk, soups, ice cream, chocolate-based products, teas
or herbal infusions, semi-liquideligtégedes$@Etdion concernSapshiRsIcoRiatAtgrasatastanee fiydthe
preparation of bev§ra%e§ suchtas coftfhee, bé/ extEactiop (ol mixin% atf rH%h é)rf?ss re arer\]/.v%ll known,
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interesting 25 flogh @Xisagikoreaneyopdisived )t wislbsiy ¢drthdipicbiiesttee shineseaiplarantees.
Consumer friendliness and ease of preparation is also a particular advantage of such systems.

In some cases, the capsule is held in a capsule holder which holds the said capsule and allows proper
insertion atid adaptation into the receptacg%fr a8 preptatiorraevice. Beyond the insertion and
adaptation practicality aspects, the capsule holder guarantees that internal fluid pressure inside the

capsule chamber does not damage the, capsule walls JRGAALABIS RAFARISH AP B AIQINR S,

shaped and dimensioned so as to tightly fit the capsule walls. Recently, many different
types of machifeSEges R IBAYE RIS OEERBHEaraRsRA BRTHEHANSERES D PRHeRRV SRR WA ted,
each comprisingeataR@sLAE UMD Wik scapectictabaire sunt/opsdieativordet tolahey sheopriyaer to fit
capsules OE

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 therein. Such food or nutritional products can

include for instance soluble coffee and/or powdered roast and ground coffee beans,

20  dairy products, such as milk preparation, infant milk, soups, ice cream, chocolate-based
products, teas or herbal infusions, semi-liquid or liquid desserts.

Capsules containing a substance for the preparation of beverages such
as coffee, by extraction or mixing at high pressure are well known, particularly in the
domain of espresso coffee, or soluble coffee preparation, and are particularly interesting

25 from a hygiene perspective, as well as for the product freshness it guarantees.
Consumer friendliness and ease of preparation is also a particular advantage of such
systems.

In some cases, the capsule is held in a capsule holder which holds the
said capsule and allows proper insertion and adaptation into the receptacle of a food

30 preparation device. Beyond the insertion and adaptation practicality aspects, the
capsule holder guarantees that internal fluid pressure inside the capsule chamber does
not damage the capsule walls, and for this reason, the capsule holder is shaped and
dimensioned so as to tightly fit the capsule walls.

Recently, many different types of machines and systems for food

35 preparation using capsules or pods have been marketed, each comprising a capsule or

pod with a specific shape and/or size. In order to allow a consumer to fit capsules or



2 pods designed for one system, into another system not initially designed to work with such capsule
or pod design, adapting devices have been developed which allow a consumer to adapt a given type
of capsule or pod into the capsule holder of another system, while guaranteeing the same safety and
practicality characteristics of the native 5 system, such adapting devices have been described for

instance in the not yet published patent application n EP AN 10168128.6. A further adapting device is

disclosed in WQ-A20084L L4830 one systen! MRt GARRIRS gﬂéﬁéhﬁrﬁ?ﬁﬁﬁaﬂ%@é‘@ﬁéﬂ?%i%ﬂ@\ﬁith

chamber for the injection of water and opening in order to release the liquid beyond a certain pressure
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creation of foam in dissolution products and for the creation of cream - i.e, crema - for powdered roast
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and substances to be extracted under pressure using the same machine so as to offer a wider variety
of beverages. FEPEXEMPRINGTAIRIEHIERHAR MRClE/Me 30 machine, it is possible to prepare an

"espresso” coffee when the capgitte eontaias drgeetsadugoffeans of perforBhieninjgetign, thyxiagsole
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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.

20 The capsules may also be permeable chambers of the filter type or,
alternatively, semi-permeable chambers comprising a filter component.

In all cases, internal pressure in the capsule chamber is a main driver
for the creation of foam in dissolution products and for the creation of cream — i.e. crema
— for powdered roast and ground coffee. It is also the main driver for creation of crema in

25 ground coffee extraction. Crema is very important for consumers as it provides
controlled aroma release as well as for its own mouth feel.

It is known to use substances to be mixed (soluble or dispersible
substances) and substances to be extracted under pressure using the same machine so
as to offer a wider variety of beverages. For example, on using one and the same

30 machine, it is possible to prepare an “espresso”’ coffee when the capsule contains a
ground coffee.

The injection, mixing or wetting conditions have a considerable
influence on the quality of the beverage produced. Depending on whether a substance,
resulting from grinding, pressed down into a capsule is involved, or, alternatively, a

35 substance to be dissolved or dispersed in a liquid, such as a soluble coffee or a milk-

based substance such as a cappuccino, or the like is involved, the way in which the



based substance such as a cappuccino, or the like is involved, the way in which the 3 water circulates
through the capsule has an influence on the extraction or mixing conditions and thus on the final
quality of the beverage. Thus, a product such as coffee has to be dissolved or dispersed
rapidly and completely, producing preferably foam with g specific texture. In the case of 5 products to
be extracted, such as ground coffee, the optimum wetting conditions are different. The product must
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bottom wall, 30characterized in that said capsule holder or said adapting device for o
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,

15  while still allowing a proper dispensing of the product.

Summary of the invention

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

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

25 - a chamber defined by capsule side walls, a flexible bottom wall and
optionally a top wall, said chamber containing at least one ingredient to be dissolved
and/or extracted by said injection fluid, and

- a beverage dispensing structure comprising at least one dispensing
opening disposed through the bottom wall,

30 characterized in that said capsule holder or said adapting device for
said capsule holder comprises a pressure retaining element adapted to retain a certain
predetermined dissolution and/or extraction pressure in the chamber for the mixing of
said injection fluid with said ingredient, and disposed in the vicinity of the bottom wall
outside of the chamber, said pressure retaining element comprising at least one

35  protrusion disposed in correspondence to said at least one dispensing opening so that

said protrusion is disposed into the corresponding opening and restricts its section, at



said capsule holder comprises a pressure retaining element adapted to retain a certain predetermined
dissolution and/or extraction pressure in the chamber for the mixing of said injection fluid with said
ingredient, and disposed in the vicinity of the bottom wall outside of the chamber, said pressure
retaining element comprising at least one 35protrusion gisposed in correspondence to said at least
one dispensing opening so that said protrusion is disposed into the corresponding opening and

restricts its secfiofy; aj4lgaghat iﬂ]d@c%’r? ﬂmaq%ewélqweir&%ée&@ecﬁmke ﬁ}%@é‘é@férﬁfﬁﬁ?@%&%&thg

bottom membrane and moves said membrane towards said pressure retaining element. y
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applies. ith such a shape, it is ensured that the product - for e.g. coffee - extracted and/or
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elliptical paraboloid, a thorn-like cone, a polyhedron such as a tetrahedron, a truncated
tetrahedron, a cone, a truncated cone, a pyramid, a truncated pyramid, or a combination

20 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 dispensing holes of the capsule bottom wall, and that the dispensing holes

25  are not fully clogged by the corresponding protrusions.

During extraction and/or dissolution, as injection fluid is injected into the
capsule chamber, pressure inside the said chamber builds up, pressing the bottom wall
of the capsule towards the pressure retaining means, so that the dispensing openings of
the bottom wall are partially obstructed by the protrusions. The distance between the

30 bottom membrane and the pressure retaining means — particularly the base of the
protrusions — is adapted so that when the highest pressure inside the capsule is reached,
the deformation of the bottom membrane does not exceed a point where the dispensing
holes would be clogged.

Preferably, the radial cross section at the base portion of the

35  protrusions is not greater than the diameter of the dispensing openings they correspond

to, and the distance between said protrusion base and the bottom membrane of the



30 bottom membrane and the pressure retaining means - particularly the base of the protrusions - is
adapted so that when the highest pressure inside the capsule is reached, the deformation of the
bottom membrane does not exceed a point where the dispensing holes would be clogged.
Preferably, the radial cross section at the base portion %f the 35protrusions is not greater than the
diameter of the dispensing openings they correspond td, and the distance between said protrusion
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vicinity of said at least 15 one protrusion, said cushion having a height smaller than, or equal to, said
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embodiment of the invention, the said at least one dispensing opening of the capsule IS pre-pierced in
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for maintaining the capsule bottom wall 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.

20 In one embodiment of the invention, the said at least one dispensing
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

25  one opening is created through the capsule bottom wall thickness by:

- 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 wall, and/or upon chemical reaction between the bottom wall material and the
injection fluid, and/or

30 - effect of the fluid pressure inside the capsule chamber onto a
predetermined area of the bottom wall, which is pre-pierced but in a closed position and
opens after local deformation of the bottom wall, or which is a weakened area of the
bottom wall, and/or

- effect of mechanical means disposed outside of said capsule,

35  onto said capsule bottom wall.By “in correspondence” is meant that the symmetrical axis

of the protrusion is substantially aligned with the centre of the dispensing opening.



temperature of the injection fluid when said fluid contacts the internal surface of said bottom wall,
and/or upon chemical reaction between the bottom wall material and the injection fluid, and/or
30-effect of the fluid pressure inside the capsule chamber onto a predetermined area of the bottom
wall, which is pre-pierced but in a closed position and opens after local deformation of the bottom wall,
or which is a weakened area of the bottom wall, and/or effect of mechanical means
disposed outside of said capsule, 350nto said capsule bottom wall.By "in correspondence” is meant
that the symmetrical axis of the protrusion is substantlally allgned with the centre of the dispensing
opening. 6 Brief description of the drawfgs AErerteH advantages of the present
invention are 5described in, and will be apparent from the descrlptlon of the presently preferred

embodiments which are set ou'&gﬂ%\ﬁaww%g]&]‘%rs}angﬁ fo a @ggf nghl nt inve t|8Hrea|Je's a

schematic profile partial cut view ot a capsule, placed in a capsule holder a cor Ing to the invention;

Figure 2 is s&%ﬁﬁé‘?ﬁﬂpf@ﬂl@'@u%iehﬁoﬁ@ﬁ%ﬁ&me B siereRerofothe Pf\?éﬁﬂﬁh;lofefe”ed
Figure 3 is a schapmiie entavgechriRfitRMirnelidvesiv rereesating iMeanmatsondingide: the invention.

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
10  the invention;
Figure 3 is a schematic enlarged profile view of pressure retaining

means according to the invention.

Detailed description of the invention

15

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

20 1 comprises a chamber 3 defined by capsule side walls 4, a flexible bottom wall 5 and a
top wall 6.

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

25 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 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 injected into the capsule chamber does not spill the powder through

30  the capsule chamber volume, which is highly undesirable.

As shown in figure 1, the capsule 1 further comprises beverage
dispensing structure, with a plurality of dispensing openings 9 disposed through the
bottom wall 5.

As shown in figure 1, the capsule is accommodated in a cup-shaped

35 capsule holder 10. The capsule holder 10 comprises a pressure retaining element

disposed beneath the bottom wall 5 of the capsule 1, outside of the chamber 3.



Detailed description of the invention 15 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 drawil?g -. The capsule 20 1 comprises a chamber 3
defined by capsule side walls 4, a flexible bottom wall 5'and a top wall 6. The chamber 3

contains a mass of powdered agt aadgraypeaiieaidniarhe SHASE b alf Begtiandyid yader

pressure. The mass of coffee 7 is enclosed in the chamber 3 between the bottom side 5 of the
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dispensing structyre, with a plurality of dispensing openings 9 disposed through the bottom wall 5.
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As shown in fig\ﬁ'?‘e the ca 5 Becommodated in a cup-shaped 35capsule holder 10. The

capsule holder 10 comprises alpeesapsyiethiiiey dlerhutiediSooweis e reeginneirsihgitopeniadl 3.9f the
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plurality ofq;-)rotrusmns 12 disposed in correspondence to said the dispensing openings 9, so that each
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injection fluid inside the capsule chamber 3 presses onto the bottom membrane 5 5 and moves said

membrane towards said pressy{g [RIIYING, 1eaRSASAANNJINHGWE i SACLRENURIRCIR HFhe

mounted on a rod 13, which extends upwardly from the bottom wall 14 of the capsule holder.
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drawing, the upgpiosidaemnttiancapsugsceccidea Ritrelitynefrdisrensigg 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 secondary packaging, for instance a flow
wrap sachet made of a light, moisture, and gas tight material (not illustrated in the
20  drawing).

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

More precisely, the adapting device 17 comprises an upper wall 18,

25  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 properly the capsule holder, the capsule walls are not correctly held during

30 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, an adapting device can be used that holds the capsule walls and
ensures that no deformation occurs during pressure build-up that may damage the
capsule.

35 In the example illustrated in figure 2, the capsule shape is such that its

bottom wall 5 would normally be located at a distance from the corresponding bottom



15 that is pierceable to let 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 secondary packaging, for instance a flow wrap sachet made of a light, moisture, and gas
tight material (not illustrated in the 20drawing). In this particular embodiment, the pressure

retaining elemephisch fRrkabandAaREPadRAS T Al s st B eRsylk RmAL AP 10

the internal shape of the capsule holder 10. More precisely, the adapting device 17 comprises an

upper wall 18, 26K%ifH €amesrRy tﬁlIiﬁ?scfgstﬁlﬁtMi@ﬂ&%ﬁ%rﬂﬁﬁmm@ﬁe AP WAiMs Gesthewer
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pressure inside 0 apsule walls 4, 5, 6. If a capsule
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that is inserted mtot er, has a shape a size that does not fit properly the capsule

holder, thexapsule walls are nﬁ@%ﬂf@@tl&‘i’ H%'W@’B@Qﬁ@%ﬂk’é&fﬁ’éﬁﬂpfbﬁ@é@@h&w|Hf§}$fa‘f\’a"
pressure buildsigpdn e sddsitg aearbebniprisdeadipiosauisk-efiangasr aeexpiasianmitig capsule,

of course highl undeswa J?h To obviate this problem, an adapting device can be used that holds the
capsule walls MIEHREMEs hat no deformation occurs during pressure build-up that may damage the
capsule. 35In the example illusieatéiirateguire fiyuhe 2ahsubotbepedt Suafithhaapsetivm exibB would

normally be |Ocﬁﬁt&qtf’?‘hﬁéj{ﬁgi%epfé%@c;%tﬁ%@l%@QF%EHQHC?rﬂcﬁe‘é’@| QfrHgr GBPPIR RBstEmanben
said capsyle is dlsposed in said (\':WFJ)%SUIe holder, with risks of

e to the capsule during extraction,
25 explairid afiicaSIIRICTARL VAR TR o ook 5 TR A0G 60 DR AVECHE I eral
pressure in theroapsudepapaniiiter, yr Bynihe ap@ecviglid erhibebdelaptiegatievice 17. 5According to the

invention and as illustrated in f@y@(& %U&&&fﬂﬁ"#&é@hﬁé%ﬁﬁﬁqn& qe\ﬂr]:ée m@g,g@ pLessure

retaining element with a pluralit rotrusions 12 As lllustrated in figure 2, the bottom wall
5 of the capsuléh@%ﬁé)ﬂﬂlé‘%ﬁ ﬁ'fE)F ﬁb“?ﬁ&tﬂ"s%‘?e‘?&@ﬂ'W%PrﬁﬁFﬂSl@Qﬂ%BbW@lh@ I'fbl%’sc@ asiANaP3s the
embodiment 1@aihemdymulzedmeﬁbsetﬁrmaqadt@dtgeﬁpohdﬂglﬁmam@@aﬁm@mhe@w%mdrﬂlm a

reforencetin Aol SR SRR TSI b ARSI RG, c
bottom wall 5, |mgmﬁna@%ynﬁan@wmt@mmi}ﬁm 9\t pd Sl iptessEecEiRIBIGrRIRgedpening 9 and

restricts its section, 15at least gththg e ojreHpMBULRSsethfFRRS Weehr B BECRAPIRISES Mitto the
bottom . . . o
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.
20

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.

As can be seen in the figure 3, the bottom membrane 5 comprises a

25 plurality of dispensing openings 9. Correspondingly, the pressure retaining
elementcomprises 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
30 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,
towards the wall of the pressure retaining element. The position of the deformed
membrane at this point is represented in figure 3 in dotted lines.

35 The positioning of the flexible bottom membrane 5 in the rest state

should be such that, depending on the flexibility of the material that is used for



membrane 5 and moves said membrane towards said pressure retaining element. The
pressure retaining element comprises a series of channels - not 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. 20 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. As cap, b $6a0HRG RSSO RPalRe RRARPIRGMPEANR T ARIFES s tralbUaN IRk the

dispensing openings 9. Correspondingly, the pressure re ainin_(T; elementcomprises a plurality of
cone-shaped pF@tﬁ’ﬁ'ék%r%“ﬂQngi‘ﬁtiH@O%{ﬁbtﬂ%ﬁ@ﬁ‘ﬂénm@s@?' lon of the gelprmeth RRIMREREsRown in
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bottom membrane 5 in the rest state should be such that, depending on the flexibility of the material
od'5 ,&]Is t t[ Pt% e§|ent Lo recéioenqS Cgfh?%'rr'ﬁg )é tI!1 3

fl
that is used for 98 manuPacpueriWSth e, rr1e, an ndimg on Ximdm pre%as%sr%‘?ea\l/ré inside

the capsule dutireattidqhedexit aredaratitn, dissqhesitiongoptheldeforthedanethal dire Wb ddtbet as
illustrated in figgrs3ct-R- oReiAipwons 12 should partially fill the space defined by the openings 9,
without completely clogging them. In thi_sg)_osition, the flow of 5 output product is restricted, thus

allowing th& pressure inside thEEapSSRCENS P Eo BEMRERR e F Al e IHER Y FSSHIFJEIARINg
extraction and/oradissolatids te dsoqietbrativety yohd. sides@nithehapéttioigiod fhetingjpediéAt or ingredients

contained inside the capsule amda{gﬁqﬁ&}% %ﬁ%ﬁgo%g%rﬂi?&%éﬁg iSr9RQ rQé&fc?rﬁx%fﬁﬂt, that

the flow of output product is slowed down. 10The positioning of the membrane 5, relative to the
pressure retainfi§ PRRSHESVEIPTENTG BRANGLtEIEMERMYitRe dideashashdpe REfRERBO R RYERELY.

supporting cushions 20 that protrude in the same direction as the protrusions.

15 As shown in figure 3, a supporting cushion 20 supports the bottom
membrane 5’ of the capsule in its deformed state, to guarantee that the said membrane
5’ does not go beyond a certain position where it would be completely clogged by the
protrusions 12 of the pressure retaining element. In that extreme position, the
membrane 5’ rests onto the cushions 20. Said cushions are preferably disposed in

20  between the protrusions, and their height does not exceed the height of the protrusions
12.

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

25  such that they 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

30  section of the protrusions 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

35 shape in the radial plan. As the radial shapes do not fit exactly, vertical channels are



In a particularly advantageous working mode of the present invention, the pressure retaining means
further comprises at least one, but preferably a plurality of supporting cushions 20 that protrude in the
same direction as the protrusions. 15 As shown in figure 3, a supporting cushion 20 supports the
bottom membrane 5' of the capsule in its deformed stzra%tlei1 to guarantee that the said membrane 5' does
not go beyond a certain position where it would be completely clogged by the protrusions 12 of the

pressure retainiig lermsaldh MALeEeHsReBEaNANe MABIRAIR 385, MR GHSoRS 29- Said

cushions are preferably disposed. in. 20 between the protrusions, and their height does not exceed the
height of the prBAYRIR& pybstantial intefRabRRRFHS Ll SRAFHECERMNRE can have a cylindrical shape,
but other similar shapes can alsiedilg,appliedy sexthcasnmacsiordmmg ibkibetprasate theamnthucsdese
pyramid, Cub'.C’rﬁéﬁeogu%ﬁ%gp{ﬂati'%rg}:x‘?:ﬁr%fs%pgiﬁgﬂé'W%ga%ﬁfg USRABEF& RapeaLh ey dg are
not aligned with dispensing openings 9 of the bottom membrahe 5. As an alternative to the
embodimeft sHRAGAINETH (IR0t BrpEYs|slisReN&Btrict the flow of product out of the dispensing

openings of the bottom membnaradni@nethedaabdf $Re Gassus REbIRREESAARG dTitagHaWNBe the

pressure retalnlnrg element does not comprise ¢ shlﬁ%%seprewo.ﬂst% described. In this case, the

cross 30 sectidhor tlé{ FE’{S Fﬂé?gn%mo%oeds', n(?)rft\slarﬁe/sf?f)I eapex 0 BasenIs ‘Eﬁ%r%%tsteq {Hcésreeﬁu'léet?ohn/
restriction of thépraduddihnctiaragshathe dixpiéeasingsopenitg adensitbapt drpi st dinedting shisit

difference of ragial crage-seaiOpRSiianR BRIV NRidiSREARINGARRNIRSBRIANEIIGaRIEsRONEINg
protrusions. For instance, if a dispensing %E')enlng has a circular shape, the correspondlng protrusion

lar snap
can be deSigned BREIPECURINIED AL RUEIA SRS ROTHTRE VSAIANSIBR. SRYGHRY RuiEe & not
fit exactly, verticiimisannels are 10 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.
Ideally, the flow restriction according to the present invention should be made such that the internal
pressure inside the capsule chamber is kept as constant as 5possible throughout product dispensing.
It should be understood that various changes and modifications to the presently preferred
embodiments described herein will be apparent to those skilled in the art. Such changes and
modifications can be made without departing from the spirit and scope of the present invention and
without diminishing its attendant advantages. It 10is therefore intended that such changes and
modifications be covered by the appended claims.



11 Claims 1.An assembly comprising a capsule holder and a capsule or comprising an adapting
device and a capsule, said adapting device (17) for adapting said capsule (1) 5 into a capsule holder
(10), the said capsule (1) being designed for delivering a food product by injection of a fluid under
pressure into the capsule when said capsule (1) and ¢ % sule holder (10) and optionally said adapting
device (17) are inserted into a receptacle of a food pre % ration machine, said capsule comprising: a
chamber (3) defined by capsule side walls (4), a flexigjg; pttom wall (5) and 10optionally a top wall (6),
said chamber (3) containing at least one ingredient (7) T0 be dissolved and/or extracted by said
injection fluid, and a beverage dispensing structure comprising at least one dispensing opening
(9) disposed thaough the ketemblyaldbprehayaateripedién hbmmaa@mﬂﬁs}mdﬂder (G eishiagd an
adapting devic d? a} I% C resspre re e %fﬂ dto
Sie adnRid GapRLl e %ld é’dﬁg{ ﬁﬁ%@gg@ forSiauy éﬁ@%&rh er% i

retain a certain prede rmlned solutlon or extractl in the ca the

mixing of said iljE-RoramsidenieidelidiRh e etricapaPaldp dde PNt &l ¢sisnry d@'ttﬂé?l%ﬁm wémog)
outside of the C@@amrb@hjéaidrpbema i@a8nipe: SiaraanicoPe pAISHNE: A AI N eapRaIsi9ANd2)

disposed in corres ond%n id at eas |8r? dIS e S”E] t2n oag\r}llnﬁg gf% SO thalt sal BrotEu5|on (12)
is disposed into ﬁ?e c%rres 8@1 openl P’esstrl 1At RE ion: At atatr HRvE njecnuonaﬂwd

inside the capstﬁee(ﬂmm@frépi@séesecﬁt@tmmé&m kxsticd papealearadnpitaies said wall (5) towards said
pressure retaining ebm&@ﬁa%ﬁ?eﬁ@?é'éﬁﬁé’é‘b@% P&'I@%F@e%ﬂ% layvhereubRt iRASHPRRIP(SI Hsien

(12) of the pressure retaining element has a radial cross-sectional shape that differs from_the shape of
the opemﬁ§ (9) PRI Y (9, ARG ShamBRT éﬁb&%ﬁﬁ“t%ﬁ&'S?THQ'b‘?éB%EﬁH'&'Hlé%éolb& 2,

wherein at leastlissolved and/or extracted by said injection fluid, and
- a beverage dispensing structure comprising at least one dispensing opening (9)
disposed through the bottom wall (5),

characterized in that said capsule holder (10) or said adapting device (17) for

15 said capsule holder, comprises a pressure retaining element adapted to retain a certain
predetermined dissolution and/or extraction pressure in the capsule 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 pressure retaining element comprising
at least one protrusion (12) disposed in correspondence to said at least one dispensing

20  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 flexible bottom wall and moves said wall (5) towards said pressure

retaining element.

25 2. An assembly according to claim 1, wherein at least one protrusion (12) of the
pressure retaining element has a radial cross-sectional shape that differs from the shape

of the opening (9) it corresponds to.

3. An assembly according to any of the preceding claims 1 or 2, wherein at least
30 one protrusion (12) has a general longitudinal profile such that its radial cross section

generally increases from apex to base.

4. An assembly according to claim 3, wherein said protrusion (12) has a general
shape chosen from the following: an hemisphere, a truncated hemisphere, an elliptical

35 paraboloid, a thorn-like cone, a polyhedron such as a tetrahedron, a truncated



300ne protrusion (12) has a general longitudinal profile such that its radial cross section generally
increases from apex to base. 4. An assembly according to claim 3, wherein said protrusion (12) has
a general shape chosen from the following: an hemisphere, a truncated hemisphere, an elliptical
35paraboloid, a thorn-like cone, a polyhedron such as gztetrahedron, a truncated 12 tetrahedron, a
cone, a truncated cone, a pyramid, a truncated pyramid, or a combination thereof. 5.An assembly
according to anypfibepreseding, SaiRR AT ishstsirmiaidRirsasisRiAing eleRBi-caBIPrises
at least one cushion (20) disposed in the vicinity of said at least one protrusion (12), said cushion (20)
having a heightI er 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, subh that the akiaengtéyr a¢satingpeEnany isfgreapeethding Cthimsadial crosdreaestion of

the protrusgon igﬁﬂrr&%ggﬂﬁsrr&aining element comprises at least one cushion (20) disposed in the
vicinity of said at least 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

10 the radial cross-section of the protrusion it corresponds to.



