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The invention relates to a capsule (1) containing ingredients for producing a beverage, wherein the ingredients are housed Iin a
compartment (3), internal perforation means (5) are provided designed for opening the lower face (4) of the Ingredient
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compartment (3) by having, caused by pressure inside ingredient compartment, the lower face act against the internal perforation
means, the capsule being provided with valve means (15) arranged for selectively blocking the flow path from the lower face of the
Ingredient compartment to a beverage outlet (/) of the capsule.



CA 02652575 2008-11-17

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2007/141202 Al

(19) World Intellectual Property Organization f%
International Bureau ¥

(43) International Publication Date
13 December 2007 (13.12.2007)

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every

Bo65D 85/804 (2006.01) kind of national protection available): AE, AG, AL, AM,

(21) International Application Number: Al, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

PCT/EP2007/055387 CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,

ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,

(22) International Filil'lg Date: 1 June 2007 (01062007) IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, I, A, LC, LK,

(25) Filing Language: English LR, LS LT LU, LY, MA, MD, MG, MK, MN, MW, MX,

(26) Publication Language: English MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, 'L, RO,

RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,

(30) Priority Data: TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

06011671.2 6 June 2006 (06.06.2006) EP

(84) Designated States (unless otherwise indicated, for every

(71) Applicant (for all designated States except US): NESTEC kind of regional protection available): ARTPO (BW, GH,

S.A. [CH/CH], Avenue Nestlé 55, CH-1800 Vevey (CH) GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

(72) Inventors; and /W), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(75) Inventors/Applicants (for US only): DOLEAC, Frédéric European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, I1,

[FR/FR]; 3 Grande Rue, F-25370 Jougne (FR). DENIS- FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL.,

ART, Jean-Paul [FR/CH]; CH-1093 La Conversion (CH). PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
DENISART, Jean-Luc [CH/CH]; CH-1096 Cully (CH). GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

MANDRALIS, Zenon Ioannis [GR/CH]; CH-1071
Chexbres (CH). BENELMOUFFOK, Abdelmalek

Declarations under Rule 4.17:
— as to applicant’s entitlement to apply for and be granted a

|[CH/CH]; rue Juste-Olivier 16, CH-1260 Nyon (CH). patent (Rule 4.17(ii))
(74) Agent: BORNE, Patrice; Ave Nestlé 55, CH-1800 Vevey — as to the applicant’s entitlement to claim the priority of the
(CH). earlier application (Rule 4.17(iii))

[Continued on next page]

(54) Title: CAPSULE WITH REDUCED DRIPPING

VIIIIM‘

07/141202 A1 |JNJIONA IO R0 A 0 O AL

& (57) Abstract: The invention relates to a capsule (1) containing ingredients for producing a beverage, wherein the ingredients are
N housed in a compartment (3), internal perforation means (5) are provided designed for opening the lower face (4) of the ingredient
compartment (3) by having, caused by pressure inside ingredient compartment, the lower face act against the internal perforation
means, the capsule being provided with valve means (15) arranged for selectively blocking the flow path from the lower face of the
ingredient compartment to a beverage outlet (7) of the capsule.
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CaEsule with reduced driEEing

i

The present 1invention generally relates to the field of
producing beverages or other 1liguid comestibles (soups

etc.) using an 1ngredilient-contalining capsule.

When a beverage production machine 1injects a liguid, such

o —

as for example water, 1into the 1nterior of the 1ngredient-

containing capsule, the water interacts wlth the

P —

ingredients contained 1n the capsule. The result of the

interaction 1s a beverage or a liguid comestible, which can

then be obtained from the capsule.

P —

EP 1 580 144 Al relates to an 1integrated cartridge for

extracting a beverage comprising a valve which opens under

P —

"ect of pressure. The valve 1s utilized for delavying

P —

the e

P —

the opening of the cartridge. The wvalve enables a rise 1n

pressure 1n the cartridge and 1t i1mproves the extraction as

well as the foam formation. The wvalve also reduces the

o —
b

dripping of fluid residuals when the extraction 1s

P —
h—

ferent functions

rerminated. Therefore, the wvalve has dzi:

P — P —

one of which 1s the control of the 1nside pressure. This 1s

difficult to produce a valve which 1s reliable enough and

can alwavys control the same extraction pressure.

Furthermore, the capsule must be hermetically sealed and

therefore 1t must opened by an additional tappet before the

P —

start of the extraction process such as manually or by

insertion 1n the beverage preparation machine.
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P —

The 1nvention resolves the disadvantages of the prior art

1n proposing a solution for a sealed capsule which better

controls the extraction pressure and provides a suitable

- o P —
— e

solution to the problem of dripping o:

uld residuals.

P —

The i1invention particularly relates to the field of capsules

in which, during manufacture of the capsule, the

o

ingredients are hermetically sealed 1n a compartment of the

o —

capsule. In other words, an exposure of the 1ngredients to

the ambilence 1s only produced after the capsule has been

inserted i1into a beverage production machine, which usually

P —

has means for perforating an 1nlet face of the capsule,

P —

means for 1njecting water 1nto the capsule and means for

carrying the capsule 1n a defined position.

P —

The hermetically sealed capsule 1s of advantage as 1t

P —
s

volatile substances of the

avolds a premature loss 03

ingredients during transport or storage.

P —

At the end of the beverage production process the capsule

1s opened both at an 1nlet side and at an outlet side.

P —

Although the biggest portion of the ligquid 1ntroduced 1nto

P —

the interior of the capsule will be drained from the water,

—here will always some residual 1ligquid remailning 1n the

capsule after the beverage production process.

Particularly when the capsule 1s then taken out from the

o —

beverage production machine, there 1s the problem of water

P —

or beverage dripping e.g. from the water inlet side of the

capsule. It 1s thought that this dripping 1s particularly

promoted by alr entering the capsule from the beverage

outlet side.
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Sometimes this problem 1s even aggravated when the beverage

leaving the water

o —

inlet side of the capsule causes even

solids such as co

water 1nlet side. This can lead to a cross-contamination o:

elements of the

"ee powder to leave the capsule on the

P —
h—

beverage production machine, which

constitutes a particular problem  when the beverage

production machine

P

coffee, tea, juice,

P —
—

1s used for different beverages (e.qg.

milk ..).

The 1nvention therefore has the object to reduce the risk

P —

P —

of residual liguids and/or solids leaving the capsule after

the completion of the beverage production process.

P — P —

This object 1s achieved by means of the features of the

independent c¢laims.

P —

the central 1dea o:

According to a

The depending claims develop further

the present invention.

first aspect, a capsule 1s proposed

containing 1i1ngredients for producing a beverage or liguid

comestible. The 1ngredients are housed 1n a compartment. A

o

lower face of the compartment 1s designed for the release

P —

P — P —

of beverage out of the 1i1ngredient compartment under the

effect of the pressure buillding up 1nside the 1ngredient

compartment. The lower face 1s permanently opened under the

e

effect of the rise 1n pressure 1n the capsule. This

o —

pressure 1s typically caused by the 1njection of water 1nto

the 1ngredient compartment. Additionaly, the capsule 1s

provided with valve means arranged for selectively blocking

o —

the flow path from said face of the 1ngredient compartment

to a beverage outlet o©

o

the capsule. The wvalve 1s designed

P —

to block the flow of Dbeverage when the pressure 1s

P —

sufficiently reduced. As a result, dripping of residual

P —

liguid 1s prevented at the end of the preparation process.



10

15

20

25

30

CA 02652575 2008-11-17
WO 2007/141202 PCT/EP2007/055382

Internal perforation means can be provided for opening the

P — P —

"ect of the pressure 1nside the

lower face under the e

ingredient compartment by causing the lower face and the

perforation means to engage with each other 1n order to

perforate or otherwlise open the lower face. “Lower face”

has to be understood as the face which upon opening opens a

P —

flow path towards a beverage outlet of the capsule.

The valve means can be designed to block the flow path 1n

an essentially airtight fashion. This constitutes one

P — o —

possibility of Implementing the general 1dea of reducing or

P —

at least inhibiting a flow of air through the capsule after

P —

the completion of the beverage production process.

P —

The valve means can be preferably placed downstream of the

lower face. This constilitutes one possibility to hinder a

fluid flow (1ln at least one direction) between the

P —

ingredient compartment and a beverage outlet opening of the

capsule.

The wvalve means can be designed to open the flow path

selectively, 1.e. only when the pressure 1nside the

ingredient compartment 1s made higher than ambient pressure

or generally, as soon as the beverage production process 1S

finished, 1.e. as soon as the liguid 1injection 1nto the

ingredient compartment stops.

Correspondingly, the wvalve means can be designed to block

the flow path as soon as the pressure inside the 1ngredient

compartment does no longer exceed the ambient pressure.
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The capsule can be provided with perforation means having

o —

the general shape of a contoured plate. The contours, e.dg.

P —
—

pins or pyramids, are designed to assist to the opening of

P —

an adjacent face of the 1ngredient compartment. The valve

means can pbe arranged at the periphery of the plate.

P —

FEspecially the wvalve means can be an 1i1ntegral part of the

plate.

The wvalve means can comprise a flexible 1lip arranged to

o —

engage 1n closure the adjacent wall of the capsule and be

o — o —

"ect o0of the pressure so as to

blased 1n opening by e

disengage from the adjacent wall.

P —

A further aspect of the present 1nvention relates to a

capsule, which 1s designed for 1njecting a liguid 1nto an n

ingredient compartment through an opening in an 1nlet face

P —

of the capsule and for draining a beverage from a beverage

P — P —
p—

outlet of the capsule. The capsule comprises means for

e P —
— e

f or at least largely reducing a flow of air

auto-closing o:

between the beverage outlet and the opening 1n the 1nlet

o

face of the capsule, and vice-versa, as soon as the ligquid

injection 1nto the i1ngredient compartment ceases.

The i1nvention also relates to a capsule i1in which the wvalve
means are designed to be mechanically opened and closed by

cooperating control means arranged outside the capsule.

The valve means can be designed to cooperate with external

control means, which <c¢an be protrusions 1n a capsule

P —

carrier of a beverage production machine.

The wvalve means can be formed by a peripheral sealiling

P —
—

surface of an 1nner contoured plate of the capsule, which
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P —

i

o
—

result of the protrusions acting 1in

compression to 1nwardly deform the outer wall of the
ate.
can be opened as a result of the

compression exerted on the capsule and the capsule carriler

when the capsule 1s placed on the capsule carrier and the

capsule 1s engaged by

production machine

P —
—

injection means of the beverage

P —

A still further aspect of the present i1invention relates to

a capsule containing ingredients for producing a beverage.

The 1ngredients are

opening means can be provided for opening the lower face of

housed 1n a compartment. Internal

P —
e

the 1ngredient compartment by having, caused by pressure

inside the 1ngredient

compartment, the lower face act

against the opening means. Thereby the flow path from the

lower face of th

e 1ngredient compartment to a beverage

outlet of the capsule

can comprise a chicane section

P —

designed for breaking the speed of the beverage flowing to

the beverage outle

which changes the

—hat the beverage

breaks the energy

t. A chicane section refers to a section,

flow oO

flow

P —

of the

o —

the beverage at least once such

impinges on a fixed wall, which

beverage jet.

The openling means can comprise a contoured plate i1ncluding

at least one per:

P —

"oration element arranged to engage the

lower face of the compartment.

The chicane section can be at least partially defined by a

bead 1n the outer

P — P —

P —

wall of the capsule shell and the portion

of wall of the contoured plate.



10

15

20

25

30

WO 2007/141202

A still

CA 02652575 2008-11-17

P —

a capsule contalning i1ngredients

An

inlet face

liquid under

generated 1n

automatically

P —

pressure through

the 1nlet face.

-
e ——

closing Of:

injection means are retracted

PCT/EP2007/055382

further aspect of the present 1nvention relates to

for producing a beverage.

of the capsule 1s designed for 1njecting a

an opening provided or

P —

Means are provided for

the

soon as the liguid injection stops.

opening after ligquid

from the capsule and/or as

The 1nlet face of the capsule can be made from a material
having self-closing characteristics ("self-healing
characteristics").

The self-closing means can be made e.g. from a resililient
material. These self-closing means can be made from a
silicone or elastomer material applied to the 1nner side

and outer side of the i1inlet face.

A still

P —

P —

a capsule containing ingredients

The

per

lower face of

by

path
beverage
inner side of the outer walls of

guliding means are provided

the

face

ingredients are housed

foration means

o —
pe—

pressure 1nside the

P —

beverage

P —

o —

in

act against the 1nternal per:

outlet of the capsule

P —

a

che 1ngredient compar

further aspect of the present 1nvention relates to

for producing a beverage.

compartment. Internal

are provided designed for opening the

cment by having, caused

ingredilient compartment, the lower

"oration means. The flow
from the lower face of the ingredient compartment to a

follows essentially the

the capsule. Beverage flow

outlet essentially

beverage outlet.

for having the beverage leaving

P —
—

in the centre of the
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The flow guiding means can be a pilin arranged 1n the centre

of the beverage outlet.

The pin can be at least partially tapered to the outside.

P —

The perforation means can have the shape of a contoured

plate and the flow guidling means can be 1ntegrated and

P —

protrude from the lower side of the contoured plate.

o —

A still further aspect of the present invention relates to

a capsule containing ingredients for producing a beverage,

o

wherein an 1inlet face of the capsule 1s provided with an

integrated liguid port, which 1s adapted to be coupled to

P —

liquid 1njection means of a beverage production machine.

The i1integrated liguid port can protrude from the inlet face

P —

of the capsule.

P —

Further aspects, objects and advantages of the present

invention wil] become evident from the following

P —
—

description of preferred embodiments o©of the present

invention taken 1n conjunction with the figures of the

enclosed drawings.

P —
—

Fig. 1 shows a cross-sectional view of a

capsule according to the present

invention,

P —

Fig. 2 shows a view of a perforation plate

according to the present 1nvention,

0

Fig. 3 shows the lower side of the

P —

perforation plate of Fig. 2,
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o
—

Fig. 4 shows an enlarged view of the

engagement between the perforation

o —

plate and the adjacent walls of the

5 capsule,
Fig. 5 shows a first embodiment for an
automatic re-closing of the 1inlet

P —

face of the capsule after retraction

P —

10 of water 1njection means,

Fi1g. © shows a second embodiment for auto-

P —
b

closing means of the perforation in

P —
—

the 1nlet face of the capsule,

15
Fig. 7 shows a capsule with integrated water
inlet port,
Fig. 8 shows details of the functionality of
20 the water 1inlet port of the capsule
according to Fig. 7, and
Fig. 9 shows a further embodiment
11lustrating one possibility CO
25 mechanically control valve means

insi1de the capsule via control means

placed outside the capsule.

30 With reference to Fig. 1 at first the general principle to

be applied with the present 1nvention will be explalned.
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Fi1g. 1 shows a capsule 1 having an 1ngredient compartment

3, 1.e. a sealed compartment 3 which can contain beverage

P —

or liguid comestible 1ngredients. Before the use of the

capsule 1 1n an associated adapted beverage production

machine, the 1ngredient compartment 3 1s hermetically

sealed against the exterior.

Attaching a foil, membrane, etc. to the upper flange-like

P —

extension 8 of the capsule walls can e.g. seal the top

surface 2 1n an airtight fashion. As will be explained

later on 1in detailil with reference to figures 5 and 6, the

upper sides 2 can be opened e.g. by perforating 1t with

external perforation means, 1.e. perforation means which

P —

are part of the beverage production machine.

According to the 1invention, the outlet side 4 of the

A

ingredient compartment 3 1s opened by the effect o:

P —
h—

lncreasing the pressure 1nside the 1ngredient compartment 3

above the ambient pressure, 1.e. the pressure outside the

o —

capsule 1. To this regard, the face 4 of the 1ngredient

compartment 3 to be opened can be made to engage with

openling means which can be housed 1n the capsule 1 (as

P —

shown 1n the embodiment of Fig. 1) or which can be means

which are external to the capsule 1.

In any case, when 1injecting e.g. water 1nto the ingredient

compartment 3, the lower face 4 will 1ncreasingly Dbe

engaged with the opening means until a certain threshold

value 1s reached and the lower face 4 will open against the

perforation means 5.

In the embodiment shown 1in Fig. 1, which 1s meant to be a

non-limiting 1llustration only, the lower face 4 acts
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agalnst a perforation means 5 which are 1ntegrated into the
capsule 1. Particularly, as can also be seen 1n detail 1in

Fig. 2, the opening means can be a contoured plate 5, such

as for example a plate 5 having at the side opposing with

the lower face 4 of the ingredient compartment 3,

protrusion such as for example little pyramids 9.

Thus, when 1ncreasing the pressure 1nside the 1ngredient

compartment 3, the lower face will eventually tear against

P —

the pyramids 9 of the perforation plate 5.

The shown perforation plate, thus, 1s designed to generate

P —
=

a plurality of openings 1in the lower face 4 and a beverage

P — P —

being the product of the i1nteraction of the water with the

ingredients and the 1ngredient compartment 3 will flow

P —
b

through these plurality of openings 1nto the 1nterstices

o — o —

between the side walls of the pyramids 9 of the perforation

plate o.

The perforation plate 5 preferably has no openings, such

that the beverage from the 1i1ngredient compartment 3 1s

o —

forced to flow towards the periphery 10 of the perforation

plate 5.

P —

The periphery 10 of the perforation member 5 1s provided

with little slots 11 allowing the beverage to flow to the

P —

cilrcumferential wall of the perforation plate 5.

The beverage flow 1s schematically 1llustrated in Fig. 1 by

little arrows.

When the 1ngredient compartment 3 1s pressurized, the

ligquid will be able to flow 1n a space between the
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perforation plate 5 and associlated conical walls 6 of the

P —

capsule 1 towards a beverage outlet /7 of the capsule.

Therefore, 1n the region of the conical walls 6 the

"

beverage flow essentially follows the 1nner side of the

capsule walls o.

Means can be provided for ensuring that the beverage leaves

the beverage outlet 7 1n a smooth manner. These means can

o —

e.g. be a guiding pin 14 arranged 1n the centre of the

beverage outlet opening 7. The guiding pin 14 can be an

o

integral part of the perforation plate 5 and protrudes

P —

downwards from the lower face of the perforation plate D.

Preferably, the guiding pin 14 tapers at 1ts lower section

outwardly.

P —

Therefore, the beverage coming from the periphery of the

perforation plate 5 will be smoothly guided Dby the

P —

cooperation of the beverage outlet opening 7 and the

guiding pin 14 and preferably leave the capsule 1 1n a

steady flow.

P —

This 1s particularly of 1mportance 1n case the so-called

"direct-flow" principle 1s used. According to the direct-

flow principle, the beverage leaving the beverage outlet

P —

opening / of the capsule 1 1s made to directly flow 1nto a

cup or another receptacle without any additional guidance

P —

by parts of the beverage production machine. As there 1s no

o —

additional guidance of the Dbeverage flow leaving the

capsule 1, 1t has to be ensured that the beverage leaves
this beverage outlet opening 7 smoothly 1n order to avoid

the beverage splashing i1nto the cup or another receptacle.
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Note that according to the direct-flow principle, the

capsule 1 does not necessarily have to be arranged in a

vertical orientation as 1ndicated in Fig. 1, but can also

be arranged 1in any position 1nclined to the wvertical, such

as for example a horizontal position. While 1n the position

as shown 1n Fig. 1 (vertical arrangement) the beverage wil]

leave the beverage outlet 7 1n a direction flushing with

P —

the rotational symmetrical axis of the capsule 1, the

beverage outlet flow will describe an angle towards this

P —

symmetry axis of the capsule 1 1n case the capsule 1 1s

arranged 1n a position i1nclined to the vertical.

In addition or alternatively to the guarding pin 14 further

P —
—

measures can be taken 1n order to promote a smooth flow of

the beverage coming from the beverage ingredient

P —

compartment 3. As shown 1in Fig. 3, the lower side of the

perforation plate 5 can be provided with several rings 13

P —

arranged coaxially to the centre of the perforation plate

5, 1n which centre the guiding pin 14 can be arranged.

The coaxial rings 13 are respectively provided with a

P — o —
— e

plurality of recessions 12, wherein recessions 12 of

P —

"set relative to each other

neighbouring rings 13 are o

regarding theilir angular position when measured to the

P —

centre of the perforation plate 5.

o —

The areas of the rings 13 outside the recessions 12 can be

o —
e

made to be 1n full contact with the associated walls 6 of

the capsule 1 or at least such that they represent a flow

obstacle for the beverage stream.

In any case, as 1ndicated 1n figures 1 and 4, the

o

cooperation of the o

P —

i

"set recessions 12 with the wall o6 of
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the capsule 1 will force the beverage 1nto a meandering

(tortuous) path, wherein the walls defining the path break

P —

the energy of the beverage jJjet and promote a smooth flow

towards the beverage outlet opening 7.

Additionally, 1n the area surrounding the beverage outlet

P —
—

/7, the walls 6 of the capsule 1 can be provided with an

outwardly extending bead 27, which also promotes a steady

P — P —

"ect of the beverage jet.

flow and an energy-breaking e

o — P —
h—

As can be seen from figures 3 and 4, the periphery 10 of

the perforation plate 5 can be provided with a flexible 1li1p

P —

15, which 1s biased against the wall 6 of the capsule. When

P —

seen 1n the flow-direction of the beverage flow path, the

lip 15 can form an acute angle with the associated wall 6

P —
—

of the capsule 1. As long as the 1ngredilent compartment 3

o —
p—

ow 15 will be able to push

1s pressurized, the beverage

the flexible 1lip 15 i1nwards 1n order to open a flow path.

The flexible 1lip 15 thus represents just one 1llustrative

embodiment for having a selective valve means, which closes

the flow path from the 1ngredient compartment 3 to the

beverage outlet 3 1n case the  beverage ingredient

compartment 3 1s not pressurized. Thus, as soon as the

water 1njection 1nto the 1ngredient compartment 3 stops,

-

the flexible lip 15 will shut o the flow path. Thus, e.g.

any remalnling water 1n the 1ngredient compartment 3 or on

o —

the top surface of the perforation plate can no longer exit

towards the beverage outlet opening 7.

Additionally, the wvalve means, such as for example the

- -

flexible lip 15, can be made to cut-o even any airflow

between the exit opening 7 and the water 1njection opening
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P —

produced 1in the inlet side 2 of the capsule 1. This has the

advantage that by at least drastically reducing the air

P —

flow through the capsule 1, the amount of ligquid or solids

P —

which can leave the i1nterior of the capsule 1 e.g. through

o —

the 1njection opening at the top surface 2 of the capsule

P —
e

can be reduced for a lack of compensating ailr.

Note that many different valve arrangements and positions

o —

for the valve can be thought of, as long as the valve means

o —
e

are adapted to be at least an obstacle through to a flow of

alr and/or ligquid between the beverage outlet opening 7 and

the water 1njection opening at the top surface 2, and vice-

versda.

Figures 5Sa-5c¢c as well as figures ©6ba-6c show alternative

o —

means for prohibiting liquid and/or solids leaving an

P —

opening 18 1n the top surface 2 of the capsule 1 which

opening 18 1s produced by 1ntroducing the water 1njection

means 16.

o o
—

In the embodiment of figure 5 a self-healing material 17 1s

o —

attached to the upper side and/or the lower side of the top

surface 2. As shown 1n figures Da-5c¢, the water 1njection

means 16 will go through the self-healing material 17 as

P —

well as the foil or membrane of top surface 2. Once the

water 1njection 1s completed, the water 1njection means 16

will be retracted (Fig. 5c¢) leaving an opening 18 at the

top surface 2. According to the 1nvention the material 17

is e.g. an elastomer, a silicone material etc. which 1is

enable to "heal"™ automatically the opening made by the

water i1njection means 16.
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P —
—

Filgures o6a-6c show a slightly different approach 1n which

self-healing material forming a layer 19 1s attached to the

o —

interior of the top surface. Agaln, both the top surface Z

material as well as the self-healing material 19 will be

perforated by the perforation means 16 1n order to carry

out the water 1njection. Once the water 1njection and

perforation means 16 are retracted (Fig. 6c¢), the expanding

material 19 will heal the opening 18 1left by the water

injection perforation member 16. The expanding material 19

can e.g. pbe made from a super-absorbing polymer (SAP) which

P — P —
— —

can take up e.g. up to 100 times of 1ts own weight of

P —

water. A layer of this expanding material 19 can be

installed e.g. as an inner film or by hot melting under a

membrane forming the top surface 2. The expanding material

can e.g. absorb water and then be transformed i1nto a gel,

which blocks the opening 18.

P —
—

Fig. 7 shows an embodiment of the capsule 1 which 1is

provided with 1ts own water 1i1injection port 20. The water

injection port 20, being sealed via means 21 vis-a-vis the

o — o

top surface 2 of the capsule 1, 1s part of the capsule 1

P —

and not of the associated beverage production machine. As

can be seen for example from Fig. 8b, a water 1njection

P —
p—r

port 23 can be docked 1in a seal fashion to the port 22 of

the capsule 1. As can be schematically seen 1n Fig. 8b,

P —

preferably the water injection port 22 of the capsule 1 has

a relatively small diameter 1n order to promote a

o — o —

.g., 1f the 1nner diameter of the

P —
b

1]

fect.

caplillarity e:

water 1njection port 22 1s between some 0.1 and 0.3 mm, a

o
p—

fect will occur which retains water i1inside the

capillary e:

port 22 even after the water 1njection pipe 23 of the

beverage production device 1s removed. The water remalining

o
—

1in the form of a meniscus 1nside the port 22 will then
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represent an air barrier, 1.e. alr 1ngress 1s avolded and

P —

the loss of residual liguid from the capsule 1s reduced.

P —
h—

Fig. 9 shows an embodiment of a capsule 1 beling an example

for having external control means for controlling the wvalve

means 1inside the capsule in order to stop air and/or liguid

flow 1nside the capsule once the water 1njection 1s

stopped.

According to the embodiment on Fig. 9 the capsule holder 24

P —

1n which the capsule 1 1s 1nserted for wuse with the

beverage production machine 1s provided with two bosses 25

P —
—

which urge against the wall of the capsule 1 at a defined

position 26 when the capsule 1 1s 1inserted under thrust

into the capsule carrier 24.

Thus, as long as the capsule 1 1s thrust against the bosses

25, these bosses 25 will press the portion 26 of the

capsule walls slightly inside and will thus slightly 1ift

P —
—

the perforation member 5 relative to the associate wall of

the capsule 1.

Preferably, the perforation plate 5 1s provided with

seallng means such as for example the flexible 1lip 15 (see

for example figures 3 and 4). Therefore, as 1long as the

perforation plate 5 1s lifted by the engagement with the

o —

bosses 25 of the capsule carrier 24, the beverage can flow

P —

around the periphery of the perforation plate 5 and can

P —

flow to the beverage outlet opening 7 of the capsule 1.

P —
summndl

However, as soon as the thrust against the portions 26 of

the capsule walls ceases, e.g. because the capsule 1 1s

separated from the capsule carrier 24, the perforation

plate 5 will resume 1ts 1nitial position 1n which 1t 1s
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P —

the

P —

flow O:

between the 1ngredient compartment 3

outlet opening 7.

PCT/EP2007/055382

alr and/or liguid

and the Dbeverage
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Claims:

1. A capsule contalning ingredients for producing a
beverage, wherein the 1ngredients are housed 1n an
hermetically sealed ingredient compartment comprising a

lower face being designed for the release o0of beverage out

of the compartment under the effect of the pressure 1nsilde
the ingredient compartment, wherein the lower face 1s
permanently opened by the effect of the rise of pressure
inside the compartment, wherein the capsule 1s provided
with valve means which 1s arranged for selectively
blocking the flow path from said lower face of the
ingredient compartment to a beverage outlet of the capsule
when the pressure 1in the compartment 1s sufficiently

reduced.

2. The capsule according to claim 1, wherein the lower
face 1s permanently opened by internal perforation means
and by causing the lower face and perforation means to

engage and the lower face being perforated accordingly.

3. The capsule according to claim 1, wherein the wvalve
means are designed to block the flow path in an

essentially airtight fashion.

4 . The capsule according to claim 1 or 2, wherein the

valve means 1is placed downstream of the lower face.

5. The capsule according to claim 1 or 2, wherein the

valve means are designed to open the flow path only when
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the pressure 1inside the ingredient compartment i1s higher

than ambient pressure.

6 . The capsule according to claim 1 or 2, wherein the
perforation means has the general shape of a contoured
plate, and wherein the wvalve means are arranged at the

periphery of the plate.

7. The capsule according to claim 6, wherein the valve

means 1s an 1ntegral part of the contoured plate.

8. The capsule according to claim 6, wherein the valve
means comprise a flexible 1lip arranged to engage in
closure the adjacent wall of the capsule and be biased in
opening by effect of the pressure so as to disengage from

the adjacent wall.

9. A capsule according to claims 1 or 2, wherein the
valve means are designed to be mechanically opened and
closed by co-operating control means arranged outside the

capsule.

10. The capsule according to claim 9, wherein valve means
are designed to co-operate with external control means
which are protrusions in a capsule carrier of a beverage

production machine.

11. The capsule according to claim 9, wherein the valve

1]

means 1s formed of a peripheral sealing surface of an

inner contoured plate which 1s selectively disengaged from
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the 1nternal surface of the outer wall of a body of the
capsule as a result of the protrusions acting 1in

compression to 1nwardly deform the outer wall of the

capsule and push the plate.

12. The capsule according to claim 10, wherein the wvalve
means 1S opened as a result of the compression exerted on
the capsule in the capsule carrier when the capsuie 1S
placed in the capsule carrier and the capsule 1s engaged

by 1njection means of the beverage production machine.
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