Capsule for preparing a nutritional product including a filter The present invention relates to a capsule
for hygienically preparing a nutritional product containing nutritional ingredients by mixing the
ingredients with 5a liquid; the capsule containing a filter filtering the liquid supplied in the capsule for
removing undesired components contained in the liquid. The invention more particularly relates to a
capsule for insertion Cap<ide o f@repppinga lisuteitiois papsuletiigdueidag g fitastritional product by
mixing with the nutritional ingredients such as an infant formula, growing-up formula or adult nutrition
formula. The 10 invention also relates to a method using such capsule. Nutritional compositions

can be, for instance, INYaRf $SFMUIRYEBF SR EeRTGRvhaITRSHIS fBF fygiraiiRIfRereRrly people,
persons havinguttitidiehal-dedici enciesninathlgiésndhiegeedismobitionsi aget e paredidnoswintgredients
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contaminants s as micro-organisms or solid particles (e.g., dust, minerals, organic residues, etc.).

These undesir&d CSMAMMGHESHANP B i RNE RS THE S A b Ford eI N8 Fixed with the
ingredients. Tipertifoderithez@issatneeth fou e Capssertidiich entevies firepapatiomgdfROchintiitienal

composition friNgiRNGER aFéHHﬁHB formaeiRigR At %d@&%?%?f?@%% ﬂﬂ@ﬁ@ﬂ_ﬁ%ﬂiﬁ%@%‘é]éﬁf?
manner. W02006/077259 fdlscloses a method véo:%[?r%parmg Tsm I_%_ serw?ﬁ f al_p#tntlonal
composition cBATBRRY iHEBRUGHY IR U QUEE AP AS 2 Tttty S high ngaa ulit dose of the
compositidh inr@nsemised ébarras Therstsihtieusiaes2ehisapsated prior to the introduction into the
cartridge in order to remove pathogens from the water. This treatment may be for instance a
pre-heating, a filterin (C:)F:%g) irriadiation .g.f the WaIber vyith.ulttra-ciolet liﬁmbrm WrC)aF%08/012314

relates to a device which teaches TtPeosf)'rfr?&Sp ) teféacflrn'a S(/v‘-’]a'?eerl’b'{/]franeans o?lgsfiﬁer USed for the

preparation of MtHiRIAll €bap dSRies! fetimi Brrt dsaideel inkeerie) incasaizpBA%EY nutritigas|
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Therefore, there is a need for a capsule which enables preparation of

20 nutritional composition for instance an infant formula or other food compositions in
a convenient and safe manner.

W02006/077259 discloses a method for preparing a single serving of a
nutritional composition comprising introducing liquid such as water into a cartridge
containing a unit dose of the composition in concentrated form. Thereby, the water

25 is treated prior to the introduction into the cartridge in order to remove pathogens
from the water. This treatment may be for instance a pre-heating, a filtering or an
irradiation of the water with ultra-violet light.

WO 2008/012314 relates to a device which teaches the principle of treating
water by means of a filter used for the preparation of nutritional compositions from

30 a capsule inserted in a dispenser.

WO 2008/148834 relates to a single-use capsule for preparing a food liquid
from a food substance contained in the capsule by introducing water in the capsule
and passing water through the substance using the centrifugal forces for producing
the food liquid which is centrifuged peripherally in the capsule relatively to a central

35 axis of the capsule corresponding to an axis of rotation during the centrifugation.

A capsule with an integrated antimicrobial filter has been described in WO

2009/092629and No. 09156782.6 filed on 31 March 2009.



An approach consists in covering the compartment containing the ingredients with the filter. One
problem is that a large filter surface tends to deforms under the pressure of liquid added to the sealing
pressure of the capsule against the liquid supply device (i.e., the beverage making appliance). Since
the 5 Filter is placed above the compartment, the support of the filter is difficult to realize or requires a
relatively thick and rigial pipstiectlenranis undev éhiediltre. ddnepeforesriheompacigptnthe cost is high

because the F'&@Feﬁ]@ﬁ%‘%tWPtH%@lMeF"%’%“;S‘Pb%@%'s”E\%PQ%’P&e%l‘f@r@ﬁa@%%ﬁ&@ecr&“'fone) as well

as the plastic material, dramatically increases the overall price o6f the capsule and render the business
model non-viaBREO TSR RRRS SN e R ey %?R%Hﬁ@ﬁﬁ%ﬁ‘ﬁ%&%é&é%@é BreRPEXGess of
packaging anaditiesstriatetiqlid supplyl Hevefer@.cthéhe iseaaregd foakingpasifigrerdtiséncotution which is

simpler, mgre AeanQrpigal $ALKAN AR E@ﬁ’i‘&éﬂlﬁhéﬁq‘ﬂﬁ@&;'ﬁé&%ﬁh@F]Qeﬁ@d?ﬁf’crum%%a Jowhile

still offering a suitable technical filtering solution. her requirement is to ensure the release of

the dedicated AniGANYSY ﬁwéelﬂtiﬁ“ﬂéfﬁgl'%moréﬁgr? I@SHfaﬁl\%lB‘?Htlsnién&?ﬁnfeffgeény]Fé%%SmpIete
feed for each tapsulienet.gn toelredhabigh dietwukio thig fifieaniadamaintypi saliyitmnahtiquidratiauld be

left in the capsignBrask RIRIS TR ﬁbﬁ;‘r&‘ﬂ@%{lﬁdﬂ@%g ReIrERtechIEQRL #RYEA-IHId ﬁﬁgcﬁﬂgds For

this, the Filter jn the cap ule can Ereate SIS'[ nce %? o the pressurlzed injected

in the capsule aﬂﬁﬁaeﬁ‘né EnSRHoRSIsE&HiS gsﬁ”t iR PredLRUsHGsE Eb 'fd’f’ﬁ §nt to
properly éfhptyuhiderapsidetbe aneediigh pwmﬂ'meﬁtga@||sh@qvﬁ@dlwméhﬂr@gmswact on the
complexity and £asigaidhe 8\atermagMapther requirement is to ensure that there is no contact
between the gas opening device for the gas purge and contaminated liquid, e.g., nutritional ingredients
or liquid, which would otherwise require systematic cleaning and so a clean-in-place system which
would render the deviéenigfere .coeisiéx a need farpipresiag ARGEntsR 4§ WeY eRdsrRIRBIgHerforating

the filter by presstecih ohgas shunanhie pasuras rRidheitansit e dars yieysharareiensaiiganination of

the dellvelrgd n%”“"{'ﬂ'J}FOdUCUCQ&T[pBFétLech ical eortmer [ qtuwement is to ensure that the Filter can

support the de‘?’ormatlon Under the p pressure o?'hqw supﬁh in the capsule, in particular, the pressure
at the upstream surftRBISIEIYSCORBIIP fRoRB B thid abpiase RErEifcaadirelse #id arat<fived by the
appended claimegritionalFentipissithon ictesaiios relatesdepauta ps Westoe the prepetatiesd ab adudtitional

product in a d%};{l%r%d%p&e%%ﬁé'F%%'W'QP%‘F& he %%Ht%n%%i%%sw%ﬂmﬂﬁéiﬂﬂiu% \gashgne
compartment %gqg%{qwghgugglgsoqu nqggiglree?(tasraglry, the capsule should be emptied from any
20 liquid and solids. For this, the filter in the capsule can create a too high resistance
to the pressurized gas (e.g., air) injected in the capsule during the emptying
operation. As a result, the pressure of gas can be insufficient to properly empty the
capsule or a too high pressure of gas is required which has an impact on the
complexity and cost of the system.
25 Another requirement is to ensure that there is no contact between the gas
opening device for the gas purge and contaminated liquid, e.g., nutritional
ingredients or liquid, which would otherwise require systematic cleaning and so a
clean-in-place system which would render the device more complex.

Another requirement is to lower the risk of perforating the filter by pressure

30 of gas during the gas purge of the capsule that would provide contamination of the
delivered nutritional product/composition.

Another requirement is to ensure that the filter can support the deformation
under the pressure of liquid supplied in the capsule, in particular, the pressure at
the upstream surface of filter.

35
One or more of the above-referenced problems are solved by the appended

claims.



Spreparation of the nutritional product in combination with the supplied liquid, a filter adapted for
removing contaminants contained in the liquid, wherein the Filter has a Filtering surface smaller than
the cross section of the mouth of the compartment. Preferably, at least a part of the Filtering
surface of the filter is offset relative 10 to the cross section of the mouth of the compartment when
viewed in the axial prjectinn icthe eapsulelates The appoiaddofiteieyention essentially lies in

reducing the spirface, Of el ﬁ%ddglﬁE’éa&H%%ﬂéé“%aéfu 558[{) Hagi SQHtEﬁeOEJB&Fé‘FL%#J:ec%QLE\%We less

deformation both by the pressing/sealing forces and the Tiquid forces exerting 15 themselves on the
filter. This configiRIBR%lso result in a lower consumption of packaging and filter material and
consequently a reductdeassiband-oethiced émpaoitemiagvinamitient) Piretatabhg, fororesthan 50% of the

filtering susfaceof ing Bk ik PIaGEHi ona OHiSIHR NS RBw-sectoRia! e MapietfiRLompartment

when viewed in the 20 axial projection of the capsule. Most p referab%/ﬁ the liquid Filtering surface of

the filter is placed fulfy ‘JERSiAGAE LIBELBRYENY SPIBREIARS FHEAIEALA U?&A)@H'ﬂ*l the axial
projection of the capsuterénefieedibty thes Rilterany g wiideecos i &iltbpistat | easisteas tionesf $healler than
25 the larger GiRISeEHAR Qi RAMRAAIMenNt. The cross section of the compartment is here meant to

be the cross section in the tljl)insve sal plane CHthe ([:@ sule Mﬁfsﬁg%re% Hﬁt the cr SS sectlon is three
£

or more times less thart (& tagaF GRLLRATH B1SHA CERGEY & IS BFeSf%tré%@/ Sfaced in a
Filter-recéfingostat whishsheidoa ofrdiremothepfibhth apnine desitt offtee vemedimibataXiak advantage
is that the FilteyrgandashRetiae ¢lawaprd and supported in the liquid supply device, in particular from

The approach of the invention essentially lies in reducing the surface of the
filter and displacing it away from the centre of the capsule to ensure less
deformation both by the pressing/sealing forces and the liquid forces exerting

15 themselves on the filter. This configuration also result in a lower consumption of
packaging and filter material and consequently a reduced cost and reduced impact
on environment.

Preferably, more than 50% of the filtering surface of the filter is placed
outside the cross section of the mouth of the compartment when viewed in the

20 axial projection of the capsule.

Most preferably, the liquid filtering surface of the filter is placed fully outside
the cross section of the compartment when viewed in the axial projection of the
capsule.

Preferably, the filtering surface of the filter is at least two times smaller than

25 the larger cross section of the compartment. The cross section of the compartment
is here meant to be the cross section in the transversal plane of the capsule. Most
preferably, the cross section is three or more times less than the larger cross
section of the compartment.

The filter is preferably placed in a filter-receiving seat which has a smaller

30 depth than the depth of the compartment. The advantage is that the filter can be
better clamped and supported in the liquid supply device, in particular from
beneath, and consequently it support less effort and flexes less under the liquid
load under pressure.

The filter receiving seat preferably forms a lateral extension of the capsule

35 comprising a flange-like rim for cooperating with the liquid supply device which
extends beyond the flange-like rim bordering the compartment. Again, these

characteristics aim at providing a capsule design wherein the force bearing surfaces



beneath, and consequently it support less effort and flexes less under the liquid load under pressure.
The filter receiving seat preferably forms a lateral extension of the capsule 35 comprising a flange-like
rim for cooperating with the liquid supply device which extends beyond the flange-like rim bordering
the compartment. Again, these characteristics aim at providing a capsule design wherein the force
bearing surfacesréixegrongondhes crpsiderarecthowag awaytfromdhelisgrediemisaaompartment. In

particular, the 'Qr@%rﬁk,etﬁ%%ﬂ%ﬁlm&eﬁW%?M@Qiﬁ@?‘?é@?i‘iﬂﬁ& onLte SAmEIane with.the flange-like

rim bordering the compartment. The filter preferably comprises a microporous filter membrane. The
material 5 for METBATRAAE LR BR OR6LENdReRRMRR EGMISting of PES (polyethersulfone),
cellulose acetate, celitlesiteaitpatfe blyamiderared eonibiopbian shéteofndine e braaenaayidle formed

of a porous laygr apdier AHFLALIRIRS &0 ARHMAIGFRRIA RUROSS HFYep LG SsRIM BAS RoREses size of

less than 0.2 microns. It ma{eihave a thickness of less than 500 microns, preferably comprised

between 100 AU AOSHALT oS! WRs e ERT & e YRIRIBF-A1 oMb atan YERES Wfth the same or
different pore sizesbamuiondyidkntsses] The poemisraye rhasdpoe fiatlyfiaren der dintenisimbiebmprised

between 8 mm,gnd A0 M ROpRRERIBIRYsLe HYRENsER ARGL30 thian. T b iltemmambrangdsereferably

ircular, d, t I lygonal b . 15The fjlt b ' ted b
outlet wall in HEIKOBrb A5 RSN CORPIEIFARETBY A SCUBH hoUiEetled towards

the compHitmernicrame Momeltiamensoree kianacrafbeusing thseFikeretthigoudsame priviiégeentirection
inside the conadresd. sHaeAireRliGR LY. be eithemBREARh 8¢ Bielised Kelatmyte theteriskane of the

capsule. 20The filter comprises ap inlet wall comprising a liquid inlet of smaller cross section than the
fitering surtace O PITE o e SR e A R RRP R PR b 5ersg T Efensing
surface for a réRgilideseamRmpPH?esIarer eieqaiel¥ M EHCHRaIrfs U tde ddarianguhiy Aiaedentie external
device. In the pretasrgdanode, the Filter is formed as a relatively rigid Filter unit 25 comprising a

flexible mf'groporous [f‘h%r?ﬁltré’me inserted in a Erels%g% resistanlt thanIglI%avla e relatiyo%%rigigtapertured

. ) t ¢h .
casing. Hence, the casing pr{){gg{g he membrane aga%g{]tﬁg shocks, pres'sur'es, Scratc Ing, bending,

etc., both durifRp R &RGFaeRITg S fiferEag RN Bri BT BEHRTY 1R3¢ 4 & PREpEMATIS. thise casing can be
formed of two ¢wpeasings Witehcaauiteddechtogrilzen at refocusing the filtered liquid in a

privileged direction inside the compartment. The direction can be either normal or
inclined relative to the top plane of the capsule.

20 The filter comprises an inlet wall comprising a liquid inlet of smaller cross
section than the filtering surface of the filter membrane. The inlet wall is sufficiently
rigid for proposing a pressing surface for a relative sealing pressure engagement
against of the liquid supply means of the external device.

In the preferred mode, the filter is formed as a relatively rigid filter unit

25 comprising a flexible microporous membrane inserted in a pressure resistant,
handleable, relatively rigid apertured casing. Hence, the casing protects the
membrane against the shocks, pressure, scratching, bending, etc., both during
manufacturing of the capsule and during beverage preparation.

The casing can be formed of two half-casings which are welded together,

30 which pinch and/or weld the filter at its circumference. The two half-casings can be
associated by clipping and/or ultrasonic welding. These elements are sufficiently
rigid to resist bending under the pressure of liquid injected in the capsule. These
elements are made of foodgrade polymer such as PP, PA, PE, PA/PP, PVC, PS, PEEK,
PLA or starch-based material and combinations thereof.

35 Preferably, the microporous filter membrane is supported by a structure in
relief such as a plurality of ridges/studs protruding from the outlet wall and/or a

grid placed between the outlet wall and the filter membrane. This relief structure



30 which pinch and/or weld the filter at its circumference. The two half-casings can be associated by
clipping and/or ultrasonic welding. These elements are sufficiently rigid to resist bending under the
pressure of liquid injected in the capsule. These elements are made of foodgrade polymer such as PP,
PA, PE, PA/PP, PVC, PS, PEEK, PLA or starch-based material and combinations thereof.
35Preferably, #neurieropoirbsafiiefl agonbsaniee silseip prriias-ineaistuctiee preselied saclkyws a plurality

of ridges/studs, protjueing, figh e QrileL AL fagiarR gridRipred deweandpe.auiigtwalband the filter

membrane. This relief structure ensures a minimal deflection of the filter membrane under the
pressure of ligRH'sinef Ao BRRgIES BEIRMRYSbINITBSiGMPAr tRE Yownstream side of the filter to an
outlet of the casing tdbe féitgplied &istheccopnisastarenttEue fitee eritakioaéonprivesofficanttist nozzle

extending frorg,the. pifeanigdeat ﬁBWéFS%iNH‘Qb%%tWW&ScQEIFéé\Q%%E.h‘?hfg SuERMpsysment. The

outlet nozzle comprises one or at least a limited number of small-diameter outlets for providing a

high-momentiTRYGERANA Y fle Toinparien SR 2h R HE HOTA LOHITISd8 PEN S S itlet
having a diambign-ofidessntudnneh omostigrefénatdyrbpantessn 0. Prafet ki nihe. hozzieartemnprises parallel

or non-paralleh%l@gs &Iﬁd@rﬁ’éﬂﬁjﬁéj dnithe BRezde ek ThﬁrﬁHﬁ%&QeF@@%m pavding@Rdeef liquid
with a flow vel c7|t comprised between 1 aq?ﬁfo m/sec. The jet created by the nozzle produces a
it H<iRdie: Arepgrdiy i

turbulent flow Romph AN WP R R R VRSP RIRLUSI Y SR /S WipErdrg HiFth8%fGredients
in the liquifl. THeeceyselésfaptirir e ofmproviding seiet widiguip avbielgas VeletivhiomigrisBplaced in

bypass of the flgarderriow@2as mraduatienéiosretheexierr dAhe prraiesiateuiine earmswtiment
without passirglthrou he filter Asar UIE th?oFiger membragz does not cre pressure loss for

h a
the gas before tﬁec?r%%gr@r?tms’f ggfﬁpé?tr%een " Wiore p'rse elrva'lBﬂ/?ﬂw chpdé%ebrrqén&ag ﬁi‘e‘% is formed in the

filter unit, e.g. gredisthanienet Ngald-and communicates with the outlet nozzle. The gas inlet 20
enables introduction phgasgenemptyiagctinrarsuesHeatilidyidithsr gasuniag Wiatrhe full content of

the capsuylg is well delivered from the.capsule., The gas inlet can be o edt'{t lercing or breaking a
part of thecagbdls WHER e G ML Mo 1 Ot LtiaN S e HEred Sidecof the Filter

unit, i.e., condEAPRAGINGASPEHBR2IETIENS Wed\HedParaitAcBpEahE MmBlTef pértartiig fthe liquid
supply 25 deviuecfomepittig: theegan trisiaterags éastoatiact ooty vdtfall tesratdighidng el rutrgional

ingredients are yades e (i of B IR fpnGEN A, A LBSLe RO ALAIREID g efpired mode

the ingredients form an infant formula. The appended drawings are given as a matter of illustration of
the best mode® ISOMRHEN NS AnRireadcRNE PR 6 ieTALUIB 2 eLBFAiIAGZE S rETE RS INGle

20 enables introduction of gas for emptying the capsule from liquid and so ensuring
that the full content of the capsule is well delivered from the capsule. The gas inlet
can be opened by piercing or breaking a part of the capsule. When the gas inlet is
placed in communication with the filtered side of the filter unit, i.e., conduit leading
to the nozzle, it is assured that the opening member pertaining to the liquid supply

25 device for opening the gas inlet comes in contact only with filtered liquid.

The nutritional ingredients are under the form of a liquid concentrate, a
paste, a gel or powder. In a preferred mode, the ingredients form an infant formula.
The appended drawings are given as a matter of illustration of the best

modes.

30 Figure 1 is a perspective top view of a capsule according to preferred mode
of the invention;

Figure 2 is a perspective bottom view of the capsule of figure 1;
Figure 3 is a side view of the capsule of figure 1;
Figure 4 is cross section of the capsule of figure 3 along line A;

35 Figure 5 is an exploded cross sectional view of the capsule of figure 1

showing the different elements before assembly;



of the invention; Figure 2 is a perspective bottom view of the capsule of Figure 1; Figure 3 is a side
view of the capsule of Figure 1; Figure 4 is cross section of the capsule of Figure 3 along line A,
35Figure 5 is an exploded cross sectional view of the capsule of figure 1 showing the different
elements before assembly; Figure 6 is an enlarged perspective and cross sectional view of the
filter unit of the capswHigwfedFégurenleffigyed pésspactixpeladectrewsattivn diltaewrnit ohd-igtee biiFigure 8
is a bottom pl%rggh\@eégp%;g%f Hqu@{[ .of figure 6; 5Figure 9 is an enlarged plane cross sectional view
of the filter unit of figure 8 alongine E; Figure 10 is a detail in cross section of the welded

assembly of the FilteF'gHfiof ﬁgﬁﬁ‘r@@"’ded V'e‘l'i@m@eﬂ“i%réﬁwiﬁgrf W&£519n cross section of the Filter
membrane connectiofidi@inghe zasittgroftlhedikevunittraditer ihshd\iig aeaiher detail in cross section

of the inletsof the filtegyNik BIGULR L3I SRS IEh IOR-HEISRESINS VieW & Becand SmRasimankgf the

capsule of the present invention with the top membrane being removed for clarity; Figure 14 shows in
cross section f %QEE\E’ view the capsule of figure 13; 15Figure 15 shows a perspective view of a
fluid supply device of Bhguirevehiioa detail in cross section of the welded assembly of the filter unit

of figure 6;
Figure 11 is another detail in cross section of the filter membrane connection
10 in the casing of the filter unit;
Figure 12 shows another detail in cross section of the inlet of the filter unit;
Figure 13 shows, in top perspective view, a second embodiment of the
capsule of the present invention with the top membrane being removed for clarity;
Figure 14 shows in cross section perspective view the capsule of figure 13;
15 Figure 15 shows a perspective view of a fluid supply device of the invention
in which is inserted a capsule of the invention before opening of the liquid inlet for
supply of liquid in the capsule;
Figure 16 shows a perspective view from a different angle of the fluid supply
device of the invention still before opening of the liquid inlet;
20 Figure 17 is a cross sectional view of the device of figure 15 along a plane
passing through the liquid injector still before opening of the liquid inlet;
Figure 18 is a cross sectional view of the device of figure 15 along a plane
passing through the liquid injector still after opening of the liquid inlet;
Figure 19 is a cross sectional view of the device of figure 15 along a plane
25 passing through the gas injector before opening of the gas inlet;
Figure 20 is a cross sectional view of the device of figure 15 along a plane
passing through the gas injector after opening of the gas inlet.
The general aspect of the capsule according to a first mode of the invention
is illustrated in connection with figures 1 to 3 given as a preferred example only.
30 The capsule 1A generally comprises a body 2 for receiving nutritional ingredients, a
filter technology and a product delivery technology as will be discussed later on.
The capsule has a cup 3 formed in the body which is closed by a liquid impermeable
top membrane or foil 4 which is sealed onto the flange like rim 5 of the body. The
membrane 4 may be simply liquid impervious or, most preferably, liquid and gas
35 impervious. In particular, the membrane can be a multilayer comprising a gas
barrier such as EVOH and/or aluminium. As will be explained in more detail later on,

the top membrane is made of a puncturable material such as thin polymer and/or



in which is inserted a capsule of the invention before opening of the liquid inlet for supply of liquid in
the capsule; Figure 16 shows a perspective view from a different angle of the fluid supply device
of the invention still before opening of the liquid inlet; 20Figure 17 is a cross sectional view of the
device of figure 15 along a plane passing through the liquid injector still before opening of the liquid
inlet; FigurerhBisra tresaisediqnal ties ai jhredece@irfigofe Liguaddingeatplamerpassing through

the liquid injecigr 31l altes 0p RGNS AL IIRL Flole 1R 3 pL0ss.sastianpl Mgl the device

of figure 15 along a plane 25 passing through the gas injector before opening of the gas inlet;
Figure 20 is a S ional view of the device of figure 15 along a plane passing through the gas
injector after openingrokthetgas Bistthe cuf Becgemersdsaspect ofttle tbetps inteadedrébinghte a First

mode of the inygationgsdiusiEaig iR AANE HAHBAN JHEHRR & RotOiMet AssaRr iRl e gxample only.

30 The capsule 1A %enerally comprises a body 2 for receiving nutritional |n%,gre?dients, a Filter

technology an@“4pradiay OCQWBF&G%?I&‘O@%Y SR PUNHE OESEGINEI LR, 5 84Sk ule has a cup 3
formed in the boahp esiticn i vlasiscbeeefitpitt isnpe rmeabid yopitenrdeaa@ncdpil Thevipicidissealed

onto the f|ar?g%_diﬂf@trm\?>fe§&@rl%0ﬁ¥mﬂf}% W@B% %V@)ﬁrﬁﬁ%‘ﬂ@%%i%%ﬁ‘éj%é Abwmost
preferably, liqui _ancé\%%s 35#§1f£erwous. Ir:%ga_rtlculafr the membrane can be g multllﬁ%er comprising a

gas barrier such S VO SAHFGPERIATRIAT R iR B S MR A S HSRA 3%t o, the top

membrandis madeuofmgsintthealreap@eeal such as thin polymer and/or aluminium to enable liquid
to be supplied by means gb @ lisfuinkinigedoretoorepae dintd apsedaritod)eapLprkadidh thergapsule by

means of a gas.injector 7 on the other hand,. The bottom 8 of the cup 3 comprjses a. product putlet 9
intended for thfelﬁ'_L r%éﬁaﬁageec%'f' ﬁic’;% ﬂagﬁéeﬁgﬂftfggg T qr'n u('?qs,i |L6Fr’19t£)??g I?(E_]fr}?ocrﬁ% uelec'aibs_shwus.tﬁ%é;roduct
outlet 9 may cemiigisee dndnsr crpaeial BpeRiEReforasTREsAY B fediqaasiombettiion towards a

receptacle sucitrastarbalyy dpklae @nss-aem wiiheppEpshiah g ulekormaytripnd dromghe cup bottom
Eé’ni ;r:‘]?r:;i utcr‘% éalv‘?cfarf%'rr%.cs?'créﬁnﬁ*r‘]%tf.'%’vtﬁé igyid Andd edyGing RIS RIS EHANR ALl dnypigh, could
preparation cycle may be tailored to the recognized capsule type, e.g., by supplying
the proper volume of liquid, varying temperature, flow rate, etc.
In view of figures 4 and 5, the capsule comprises, in the cup, a

compartment 13 containing nutritional ingredients 14 formed by the bottom and

20 sidewall of the cup 3. The volume of the compartment may vary depending on the
volume of liquid to be injected in. In general, a large volume is preferred for large
volume of liquid so that the compartment serves as a mixing bowl for the
ingredients and liquid to form the composition.

The capsule may comprise a product delivery system 15 for ensuring a

25 proper interaction of the supplied liquid and the ingredients contained in the
compartment of the capsule and for reducing, preferably avoiding, contact of
nutritional liquid with the device. In a particular mode, the product delivery system
is designed to open at least one orifice through the capsule for delivery of the
composition when a sufficient pressure of liquid has been reached in the

30 compartment. For this, the bottom 8 of the cup comprises perforating elements 16
strategically placed to perforate a lower membrane 17 normally separating the
compartment 13 from the liquid product outlet 9. The lower membrane is typically
a thin liquid-tight perforable membrane made of aluminium and/or polymer. The
membrane is sealed at the bottom edge of the cup. For instance, the membrane is

35 a 30-micron foil of aluminium. A capsule comprising such a product delivery system
is described in PCT/EP09/053033 filed on 16 March 2009 which is incorporated here

by reference. It should be noted that the product delivery system can be designed



10 surroundings of the receptacle. The body of the capsule extends on the upper side by an
extension portion 11 which receives the filter for Filtering liquid supplied to the capsule. As illustrated
on Figure 2, the capsule may further comprises a three-dimensional coding structure 12 capable of
co-acting with positioning sensors of the liquid supply 15 device, for discriminating the type of the
capsule inserteifardheydedcenstaiha) thegpreparaiapleye s enayrigitalgraddafibe seegnized capsule

type, e.g., by %‘PR‘XiPyg&BSeBrQR@W@%Sﬁs"ﬂ%%r\éﬁ@/ BLQJ&FP@W}%H%“%W_E&‘{& etc. In view of

figures 4 and 5, the capsule comprises, in the cup, a compartment 13 containing nutritional ingredients

14 formed by SEPAHONTHRF S UTERAON the dap14 PRI vHIRRHEDItHE AaRiRetHERN R Pyary
depending on ithewdlsmeeob [gpiclitovine! ifyecied mphdyendiiadra large volume is preferred for large

volume of §quid so thaidhg CORRGIMEHIRRYES @F FHMxingRMuLTes e ingmdisnis apgHiquid to form

the composition. The capsule may comprise a product delivery system 15 for ensuring a 25 proper

interaction of &S PRIELSTRIEIAT the FRgIRHHRE EoM&iRPRAREESHFRIAN S B Gapsule and
for reducing, preditablgsavoititng Jiokadact Biaadtionmdit it witt b iesicerferapaityudétnode, the

product _d_elivemd SUSIER. ,_iﬁx_ﬂﬁéigeﬁgei?i?@ﬁ’ﬁ!@rét é‘%ﬁ%i%%@ﬁf&?si%ﬁ“%%@ﬁ &aPsylsuigndalivery Qf the
composition when a sufficient pressure of |IC|%JId8féE§ Jg‘gen reached in [h_e Bqu m%artm(?nt. For this, the

bottom 8 of th8 EIPRTRTHFEES PEMSFatg e “Strategieshy piatsa ¥ PEFIIEie"a lower
membrank) 17 arobiraiyvségracatnigalieocomparensmk 8fftbefihid kyarlprsdirs: daret wefdrebbwer

membrane is iicatbaadhia igriddiehbt ReHorble dsmbianstnade @hglwninibrgansiy Krlymer. The

membrane is s%egg at the bottt_om edl%e of éhee cup. For instance, the rl‘q.ecﬂmﬁrane i %5 a 30-micron foil

of aluminium. & CESSTIE cERIBHSING SuaH A oG HEVER Syttt WHSEAME T BEF/EP09/053033

Filed on 16 M&Rgtroped Ryhith wacorpeliakantsatioy detbifcd $8HIEYR ¢astshat the product

delivery systemganhg fesigrerreifiereatbrebasrinsdanguibcarfiltera sitnmdavahereamprising an
orifice orf t normallg closecgnz%ngavylgigg (P(%)%nsc under Ihergﬁress%re Whigh pluilds in th(la compa‘irtment as

. essur SIS NIt COMprising an outer protective casin 9 and .
resulting from the ﬁqwcﬁ)elng supplie A another anerhative, it can also be a pgrous wall forming a

in
product filter. 5A5E e2p SR G EHEIN0RARERUS FuRHBTCAERRIARERE AsutasifitEtiomst tdiquid being
supplied in theesrerparimigd. it heg atiopala fortiltratna abincoanngdidquierimesssanallyninked to the

requirement fof gpRUGIING A B&Qﬁ%&%‘@#&@fﬁf&%IJ’lic(_JE“Hgdgf%ct%ﬂt%lbo%néﬁgﬂga%wquﬁgvl?d' i

composition. Water can be supplied at a temperature of service, e.g., at about 35-40 delt%rees Celsius,
by heating of BOGAFIEM REEUERRIREFRY AedievithrrReNh eyl Ssopiseherized Mbi8$referably,
the filtratidf isseatirededgbtEnemowvé tentaiinappdyincvidingsaifosoor ganisaps dachtasfbigetaria, yeast or

molds and eventalY MRLSESy kgl Rich iR BIERR A S oyed Ry themiplss apting operation. For
this, a solution can consists in inserting, in afpredetermlned area of the capsule, a filter unit 18 in the
form of a capsule, without requiring specific connection means, and it reduces the risk of

damaging the filter membrane.
For antimicrobial purpose, the filter membrane has preferably a pore size of

25 less than 0.4 microns, most preferably of less than 0.2 microns. It may have a
thickness of less than 500 microns, preferably between 10 and 300 microns. The
material of the membrane can be chosen from the list consisting of PES
(polyethersulfone), cellulose acetate, cellulose nitrate, polyamide and combinations
thereof.

30 In particular, the filter unit is insertable in a filter receiving seat 21 formed
at the extension portion 11 of the body. The filter receiving seat is so designed to
position the filter unit in an offcentred manner relative to the compartment. As a
result, the deformation of the capsule due to the pressure of liquid and the sealing
with the device can be reduced compared to a more central positioning above the

35 compartment. The filter receiving seat 21 may be, for instance, a U-shaped cavity
of relatively low depth (d) compared to the depth (D) of the compartment. The seat

21 has a bottom wall and a sidewall matching at least part of the bottom and



15 pressure resistant, handleable unit comprising an outer protective casing 19 and at least one filter
media, in particular, a filter membrane 20. The filter unit 18 is preferably rigid in the sense that it is
more rigid than the filter membrane and preferably, it is also resistant to significant deflection upon
application of the liquid and sealing pressure exerted by the liquid coming out of the injector and by the
20 sealing engageraenir ahthel déuidreypply aevidadissifto egirepoapsnlz27 Theefiitesruniitpresents the

advantage to asiligle s RACg AL B JUEidRShie BRYRdnF-CaRRlbgLT RAiHpg Specific

connection means, and it reduces the risk of damaglng the filter membrane. For antimicrobial purpose,
the filter memBrAREAREIJrERAPEDIPYA PB I TR BYePEAYsERRET O RS LoRse ProfYpPEserabil i less
than 0.2 micronsthi¢ seay haw ere ttidaresshiditess pah &S0 mienoms narafafablydetweamd Geand 300

microns. The maigdal ofihe peFPIRaR &P eLRSEN HHT R lishcanpisiog QhEES

(polyethersulfc%ﬁgp cellulose acetate, cellulose nitrate, polyamide and combinations thereof. 30In

particular, the AR T JBREHIEINE Hite FHSESR P ¥ E5E LI TBIR%E St §78'¥Xension portion 11 of
the body. The filter rekeilirsgyrataat is §gutesighiee fikeyositiiob& e ditet smithatars dffeemgeul rizeaner

relative to the Gﬂﬁboéfmttﬁogtﬁﬁ%,uﬁvéfé@ @@@FQQiHé@@rﬁé@é%ﬁé#éh@l£|F_'§ePf§%§Hre of liquid
om(_gareqat? g\more central IfOSItIOI’]Ing above the 35

and the sealing with the device can be reduced c
compartment, SFRLT FEESNT B QSR G5 1 RPBE SRS NG Rb N & ORABEIF Tty SPrelatively low

depth (d) ldbmpaireg nonttie @iep th¢Dpperap eoimpaftneemamthiesbdiiheay eréotenerestand a sidewall

matching at legstRalopfilba bgtiumaad Fyidexalliofdhectilierauni, i trrtrsdasLtiss lacger pastion 27.
The filter unit may noE reﬁwg?é %hsgnet ific conqection Witg the filter r.eceiviw eat but it is si@ply
e co

n
maintained in %?ac%aﬁyn} plemen aerfa salljpeelfc,so\ﬁ'J e ur'1ri't,p<5c.’ée.3,c Bg’/np\r/('aess-?ii TNt I('engea't and the

closure obtainBy Uyrarstde Hembialerans thastaheaste08eap s Z1api8edmpiride dbiedgations or
recesses in itssgiglgwwall, #aged1eatstbe arnpastnaertofpofeseivirgpineiler nihby pirssditing (not

shown). A ilusiraied o figue 4vile (lerpal 4815 sized eg fhatlis iletion spriace dr) isapleast two
times, preferably several times smaller than the larger cross section (?f) of the mout il.e., upper
opening) of th&lE¥mpRRATBAE TBNEgits pinched circumference 30. A certain overlap of the

surfaces may be considered as acceptable. A first problem solved is the reduction of
the compartment and the ability to better control the deformation of the filter.
Another problem solved is about the reduction of the amount of material for the

20 filter membrane and consequently the reduction of the manufacturing cost and the
impact of the used capsule on environment. Another advantage is the possibility to
compress the capsule, in particular, the cup of the capsule after emptying for
reducing the storage volume of the used capsules. For this, the capsule may be
provided with a sidewall including weakened lines oriented in such as way to

25 promote compression of the cup in the axial direction.

As illustrated in figures 6 to 9, the filter unit of the invention comprises an
inlet wall 22 for introduction of liquid in the unit and an outlet wall 23 for delivery of
filtered liquid in the compartment 13. The inlet wall comprises a liquid inlet 24
whereas the outlet wall comprises a liquid outlet 25 formed at a nozzle 26 of the

30 unit. The liquid inlet and outlets 24, 25 are spaced apart in the axial direction so
that liquid inlet 24 is placed outside the contour of the compartment 13 whereas
the outlet 25 is placed inside the contour of the compartment. As a matter of
preferred design, the filter casing can take the form of a racket with a larger
portion 27 positioned in the seat and extending by a narrowing portion 28 of nozzle

35 which extends transversally above the compartment. The outlet 25 preferably has a
small diameter, e.g., between 0.2 and than 1.5 mm, to form a jet of liquid under

pressure that promotes dissolution and/or dispersion of the ingredients by liquid



10 corresponding to the upper opening of compartment. Furthermore, the largest portion of filtering
surface (F) is axially offset relative to the cross section (C) of the compartment (13) when the capsule
is viewed in projection view along axial line A. By "largest portion”, it is meant that at least 60%,
preferably 85% of the filtering surface is placed outside the cross section of the compartment in the
projection 15 alangcthcechioudh THeertieringiseidatetisragrecsidaretisasdhe thtatauwrface of the filter

membrane m'BHéHFﬁ«{%”?H@%ﬁH‘B‘éW&‘?Wn%@ é‘h&ﬁﬁ%‘é‘ %SﬂaBrQFe%%ﬁ}%@%%@% R £9psidered

as acceptable. A first problem solved is the reduction of the compartment and the ablPHéto better

control the defSANERYR 5 AitarioRABIAE M BAYSHARA Lo '%"‘éb%’ﬂf'ﬁYe Feg i PEHE amount of
material for theh2@ufiibethe enthraoetha cheorségpesfiyathie codycixel dktheenanafattoing «wst and the

impact of e uged,caREUH, ML COWHRG TR ABURIANRNAgR IR NG PO IR rampPLesS the

capsule, in particular, the cup of the capsule after enlsthylng for reducing the stora e volume of the
used capsules. For tﬂ_geﬁ?eg'é‘gp‘asntﬁlé’?ﬁayfrﬁe%ﬁvmg BIRASdB R nl‘?@Fuﬁ‘?H?fW &d lines
oriented in sudbrasngaanto2Erpeomrite eohgregsiorahthieewitn e cndandérectie30 of this illustrated

in figures 6 to #ﬁtéﬁl%é‘i'ﬁ%@é‘%‘lﬁe@fﬂb%ﬂ\&@ﬂﬁhﬁ%maﬂﬁﬁ%@ﬁt'ﬁh‘@ﬁN@'EQQJ%VMH%%BB%P{HQU'C' in the
unit and an ou etﬁ/i)all 23 f rdeI’_é a;}/)of filtered |I%Uldfn the comeartment 13 The inlet wall comprises

a liquid inlet 24'6oh &84Sk BLHRS IS HRMsRda qiqie RMBESE RSinie AVt 78'6f the 30
unit. The liQuidurileerasibpartets P4a 26 prers sticetH s Eatriveth e axiad o etibitusts wiaamglistirdet 24 is

placed outsidesthergenious ¢lthe ampartngtd Fwhel earainR MatiRi6r ihplaged inside-Hhe contour of
the compartmen%ees aesr’gape%rc])f g(/eoﬁ rIts ee%i%n t Qlts ! Segirr%%;rg%r lﬁe e fofm_j %fna Ecket with a
larger portion 2% osp{loned in tﬁe sea ex er%%hg y a narrowing porti rfo22fe 35 which
extends transvé?gﬁlyrab%ﬁecﬂf@cﬁrﬁmftﬁﬁéﬁﬂeﬂw Al o= prieferably, %%@?ﬁéﬂ%&ﬁf@téﬂte.g .

between 0.2 agidithiriadl & mobretthiorm, a&m&pfdaweeurtﬂerstamﬁﬁwrﬁrﬁhahwomteﬁediesolution and/or
dispersio fthe r d| li ojecte thr ozzI The tlet m be formed of
TSO I'ngg Cﬁﬁ% %U% i% é ﬁec mas Sﬁq ﬂﬂﬁ) e|n %Itere erablglgga%ﬁ

several discrete openlngs & humber of openin aII etween 1 and 5 at

maximum to aVSieN Brans 1 dife Tedielction 65tF@WRTW%R§dR??WW%F@&W'ﬂ1?§JQﬁ RPkB\&let of the
nozzle is prefetraialy @ompriradihebeessch ane Zvmdaeand sithe afutiet foasr heata ishiffeseniacross section

such as circulgr Oyl (eStAPIAL Slfier o5 I £AS198 SHASES e st merlyane20 in an inner

compartment 29 formlngl an upstream si e and downstream si e with the circumference 30 of the filter

being sealed FFRAEPERASIRT RN G Felid2ighe MARRLISE R @I BSloxsEh6riHE ilter by liquid. At the
downstre2én side of the tbenmpat w2 2thi &|feremenibiiamieeis chbnfuritesrssgpp orted3ayfarsupport

structure former g 8l WS ALSTALStUr 31, The:stydsbags fat fee- s nyeguce axia

deflection of the filter membrane under pressure and avoid its breaka e studs are preferably

formed along th WHORPEGLEL SBBR%H Sftweﬁl@eﬁléﬂtﬂ%ﬁenﬂﬂgl’é’b?gfg?ﬁw"dﬂfﬁ&%‘?ﬁt%ds are not
distanced of nvate tharp@tEinmon @ddtwaem ieeefaEp dr tsbrulct ine netied et gdbSentrtitogléhef whiannels 32

for collecting thgligidReing ditereskbiRrEeE 38€n its way to the nozzle 26 and will enter under

25 pressure the compartment. Both the liquid inlet 24 and the gas inlet 34 are closed
by the top membrane 4. Hence, the inlets are selectively openable by perforating
the membrane 4 at the dedicated inlets. In particular, the top membrane 4 is
sealed around the liquid inlet and gas inlet by seals 35, 36 (figure 1). Therefore,
when the top membrane is perforated by the gas injector 7 of the fluid supply

30 device, the tip of the perforator can only enter in contact with filtered liquid. As a
result, there is a much lower chance of contamination of the perforator than if the
gas and liquid inlet were the same entry. The gas perforator can so remain clean
for the next preparation cycle.

The structure of the filter casing 19 can vary. However, in a preferred design,

35 the casing is formed of two parts 37, 38 which are welded and/or clipped together.

Figure 7 shows the filter unit 18 with a lower half casing 37 and an upper half

casing 38. The lower half casing 37 has a protruding circular ridge/groove section

10



membrane. The outlet wall 23 comprises at least one outlet conduit 33 for making fluid communication
between the downstream side of the filter membrane, via channels 32, and the outlet 25 of nozzle 26.
The support structure can be a separate element, e.g., a grid placed in the casing below the filter. 20At
the inlet wall 22, the filter unit further comprises a gas inlet 34 for enabling supply of gas under
pressure, e.g.3e0mtesRetnats, tiietbentonnpdarthecinh 28 cdihe gas énlefcaitiney asallcstiased, an opening
ihrough e WellJOIRISRANGIIUNGG 8L GRRCHHTPCHISIoNB! & by e RolRE bR Gpgeriering

the unit will bypass the filter membrane 20 on its way to the nozzle 26 and will enter under 25 pressure
the compartm&htBoH tiRaARTERBHIEt 425 RE HE9SATEESES SREHIBsEH By iR T MAathETERS 4.
Hence, the inléetstafiesseteciivebo opeitysl adryipe darafitgethppaehati aas g Adthdtdedichbedaimlets. In

particular, e jop Memians4 & sealed ound the diddr et g aas LRy Reals3en 36 (figure 1).

Therefore, when the top membrane is perforated by the gas injector 7 of the fluid supply 30 device, the

tip of the perfdPAES EREIMNERER REFEWTE AREFRUTNERETRE £PdUiPerarkst a much lower
chance of contamina#ierilloftreqseifidigtoeshih ahthé lgdb e mivigwicdnippevdrel tlaesszgnd éndd. The gas

perforator Canz@ %E@%I@@%fl‘é'fﬁm’cm%ttﬁéea?é@ﬁiﬁé‘r%6@3a' B@%W%W%Jﬂ@fwmg 19 can
vary. However, in a preferred eSé%n 35 the casing is formed of tt\iv?o arts 37, 38 Whgr%?b%% welded
e

and/or clippedPgetiar BigiReS Lhaide @fﬁ?ectt’t%}?’i‘é%iﬁ?'&dlé FalfESsihg ST Upper half
casing 38.0Th@tieweicktf eadihg 37Thadilerotigilimgicheulasaidge/gretsiad sedherra8davHithedelimits

the contour of iR inpaheampaTtRRDEIGHHHRGHRITR GilEHaHArP oY §fHds @ seeHerHReof the upper half
casing 38. Similarl ésmﬁl nozzlgfﬁortion o,g g?]er_unit is a%semiéed b tzacasr]eglggdgidggs{g%cb Ss section

41 in the lower hal casanatY% gqﬁ%fc’)%&rcoove)ﬂago SEction 43%r he upper%aﬁ casing 38. It could

be as 5 well tHt ¥etdioas89ha greeypeidneRRai0 IR o FHi EnENRIGS S dorsritromfigidnaiRieseportion
27 of the rackehtodbecRaisPWEIGi P EHet 2 PactEaskepi ity sHatedein-bgideesid @rand 11, the lower

and uppe halfeasine, ¥, dfhate assplvedpile-pinehing e sheumeiass, 30l Rl

0OSSI . .
membrane, The par{s can be ned in such a way to bend the circumference anc?plnch it 10

at a circular pSthears. fFPR& AlthR HigMPISEBNWEESS YR Hiabolot isecaaksiag AP BYHiREASHBIIt is
sufficient to mesrdmiplife fitenismlyyinu gl @landdhieratatenguccassitlicicaodehgrasoetiactditring

operation. TheaHQiE\%'a H'!Hﬁ nzas&%ngmggf YW Igrl]rgqi%_gt}ﬁtgrqﬂgﬁ(g%%fections by suitable welding

lines 44, 45 for instance. The benefit of welding the casing parts but pinching the filter resides in the 15
possibility to choose AMBIYER DNIFPEE BatBRSF LS Rrhfe s Wthoay IRR ARy i€ o welding
compatibility veikatgentierfateofihz casiogmpnstherdiefoetihis sorsotptiga Ssemabiyddgnisinthaltrasonic
welding for the, thickar, elemedis,ef iheduuiaaml auaid Hanaging e tHRReN SlRMeat bae i
membrane). As shown’in figure 8, the structure of the filter unit may be optimized. For
still maintaining rigidity of the unit, in particular, in view of fluidic and/mechanical
constraints. For instance, the reinforcing structure forms a series of ribs extending,
for instance, in the transversal direction of the racket. Of course, many different
25 reinforcing patterns are possible. In particular, the ratio rigidity-to-weight should be
optimized to promote cost reduction and lower impact on environment.
In order to reduce the risk of damaging the filter membrane during opening
of the liquid inlet 24 when perforating the membrane 4 in the area 47 just above
the inlet, as illustrated in figure 12, a perforation-resistant deflector 48 is provided
30 between the inlet and the filter membrane 20. The deflector 48 can be made
integral with the inlet wall of the casing. It can be designed as a transversal bridge
crossing the inlet opening and inset relative to the opening. Therefore liquid may
pass by side passages 49 formed in the inlet between the bridge and the wall. Of
course, the deflector could take various forms provided it creates a protection
35 against perforation along inlet axial direction I. The deflector could also be a

separate piece interposed between the filter and the inlet wall.
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20 example, the filter unit can comprise a reinforcing structure 46, in particular, at the narrowing
portion 28 to enable the conduit to be formed in the lower wall but while still maintaining rigidity of the
unit, in particular, in view of fluidic and/mechanical constraints. For instance, the reinforcing structure
forms a series of ribs extending, for instance, in the transversal direction of the racket. Of course,
many different 25reirtioioghpakerbsdie=poasibteatit partigutas, 1Bearatioagidityaissweightashould be

optimized to pERE“ﬂ(%RH%W&%?E‘% AR HQ&@%RE@A?‘QTP%”F%P unit 18 Q708 fgdgduce the risk

of damaging the filter membrane during opening of the liquid inlet 24 when perforatmg the membrane
4 in the area 47155t S5ORESERARIBLESS Mk tdieath wBise1 2PR! e B RIGA S BR Geti@ctor 48 is
provided 30 b&wveeTitte thiepaanddhe ditéodieriirahe AGeT heohbitecto? @18 qaacbe beaidedntegral with

the inlet wall ofi{he Gasing 1EA0-REAC BN 37 L ﬁﬂ%\‘ﬁ‘—é‘i@\\PH&%@a‘%@?%Pgh@%dBkﬁtA’HSDf&‘g and

inset relative to the opening. Therefore liquid may pass by side passages 49 formed in the inlet

between the blidgetard RRAVIFS O bssde AhENFe BRI faTRENSE FEaLIEI RPN RGed it creates
a protection 3sageanshpetfbfapiencal omgtirienaxidhdifeetidrut. fttevddieotdiatovddl 8B0Me a separate

piece interpos@&@#&%@#'&@rﬁBgF@r@wﬁﬁi@%ﬁ%’f’éﬁ B@t%@W%@H‘d%@imﬂE?J'HﬁHQFF‘éthbﬁgUfeS 13
and 14, the ca s%}% 1B oLtheﬁ &,fl)n iffers in diff rentﬁ ects. k%to Fllt(Eé gmtéﬁh
provided whicH'E8IRHYEESH Ak h‘t&‘?ﬁiﬁ Y 53 sl té 6P§n Y. °Cohirary to
the previdls epabsidienémother finevieidriig doe P@MRbpinsed retweepbsing uutlm wepe23 and the

bottom of the ﬁBﬁfﬁ@@ﬁi&M&%@é&f e Brixiy lififldWebAfs Bre\ieekantharidmaffbe unit
which commuphcate§ v¥| ‘1%0 ?Eu artment 0 pI ed u st|ream of th fllter bHWEbeLow the outlet

r. |s r'OVI sev ort
wall 23. A second upper compar men Brine een the outfdt Wal e top membrane

(not shown) 4 euiiehva %e%tfé&b?fW@ﬂ'ﬂﬁgefviﬂtearlmuﬁ@ﬂ@ﬁ@b@ﬂ?ﬂbﬂﬁé1@%@@%@9 ieered to avoid

the top membrmﬁjétérpmwll@aeﬁﬂﬂomhar@pgarta@mma.rtmemb%narma@eﬂiaﬂytk&aﬁking the flow
coming out of ter bra e, the.o tle all 23 qof the filter js provi several s ort
eIementsPéZ qurgut[efw |Igl+l t%uep elp'ﬁ?w Wi %{qulghlﬁjue , gpéem%giz%:ﬁ%or allllo(\illvmgp iltered

liquid to propeFI'S}'Hi@chﬂt%WH?&G@?PﬁﬁBTﬁﬂé|5%@ﬁﬁrﬁﬁ@%ﬁé@ﬂ BiSStre@mbIE T HEY &OTRE the liquid
supplied in thaspapsdleitbeavahTigufdtired R4dilovesthing esltberetihithid e ppactcopparieneaind0 then

through the filg mema(aRe.z0 e arrd dission.dhe tiied Jouilis husealagiag e upper

compartment an rough the outlet nozzle 26 comprising a small-size out t25 r emptying

capsule 1B, a?fﬁ‘t'r'ﬁejt%aﬁ RS pRRAGaRE RFIRTRYIREhiRAfRRR YRR MEP TN 8 AT Ber piic i, an
indentati@0 54pearidoéafpemenldentiaci dlasgectikepeforengd, inasid €l dhe dHiker rimit ek gaside beesupplied in

the ingredients oAy I5h i R BRE rane pesfarled e AR o ey ngspration.

Perforation of the membrané can be carried out Lr]a mechanical element of the fluid supply device or
&

by gas under PPERRIANOF P6HIXE TP LRS SR Q5GNE ANE MR YD IRSEPIAYRA Afidr%IMEDB AR product
delivery systemaodre wertfiedsaméyas destriben lirltredrsbiibddluid sufible desicaptidpyvadsnow be

focused, in re'éHQé‘rthEéQHFQS &P 8149 O Egaluides gty @%W%%%W&’é@gﬂ%gehl%rm@n adapted

for receiving a_capsule for preparation of a nu rltlonal composition as describ
i@g %epprogu cPell\Pery system can the same %s descrl% éjln the (f:}lrst mode.

The description will now be focused, in relation to figures 15 to 20, on the
fluid supply device according to the invention adapted for receiving a capsule for
preparation of a nutritional composition as described.

The fluid supply device 55 of the invention typically comprises a capsule

30 holder 56 adapted in size to receive the capsule 1. The capsule holder fits with a
fluid supply group 57 comprising liquid and gas supply means. The fluid supply
group 57 comprises a capsule holder insertion base 58 for offering a stable position
of reference for the capsule holder. In particular, complementary guiding means 59
on the capsule holder 56 and base 58 are provided for enabling easy assembling

35 and removal of the capsule holder from the base such as along a longitudinal sliding

direction B.
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The fluid supply device 55 of the invention typically comprises a capsule 30 holder 56 adapted in size
to receive the capsule 1. The capsule holder fits with a fluid supply group 57 comprising liquid and gas
supply means. The fluid supply group 57 comprises a capsule holder insertion base 58 for offering a
stable position of reference for the capsule holder. In particular, complementary guiding means 59 on
the capsule holder 56taymd lnase:=56 e raavidediter e@nablip ¢ femsyi assetioblicg B5aanvaerebaayval of the

capsule holdet o the, bas sl as alona.a 19paiN Al Adg0 AEaian Buse, o b shaiikbe noted

that the filter unit 18 of the invention could as well be a separate part which is assocCiated with the
capsule at the'BPFEI8NURIENE. §aPaHIelY isetiilh PRl¥ E5pSEIeRT IREADRE tspiltBRYRE BB PRstance,
the filter_unit campae atpant iwlaizsbdi;asasmitnediqgith_mj_izquudxd_mmmmretddmgt‘_amelm'uict_rnejfﬁcpoi_d injector.
SThe fluid supply gropp.S, fHrENBRGOSRRTSES Aulehi LBIREHRRPIAG RO Aeasng thadiagd injector 6 by

itself. The liquid injection plate 60 can be positioned to rotate along an axle 61 mounted on the top part
of the base 5§°§GE'HQHQFtﬂ8%ﬁ’a@%C§ﬂrtg é‘iﬁ%‘&s?%e#lPét'%&éliﬁ%thgaﬁkﬂ’ff’cﬁ‘?r@M’&E’&F'@%}sﬂed away
from the liquidtintetaeeriony cintlae! e&isulelamiedaosettenicd pesitforf dtevbick feswngbdtieat ihe0 engaged

in opening of thediouid alet 2¢cEbe firrkpasiion silwairateskan;Eigw & Wwhewas themasend
position is |IIu3_trat%d |£ tFI ure 18.fThe |n4a$$t|on%%?te movecf1 from the FIFE%OEIQHIO trﬁe_second
position, and VIBE'TAPSE MPL'RG A" SRR B \InTEROR GRS HRLALETHSPRiBHeEISA]% second
axle 63 ohthechaseesimitadpi o gds jéatod Mistprdvitleel fivliclositinndké! lasirstesbonifawdere it 15
maintairée_d awm_ﬂr%rwfeﬁﬁecsagée&ﬁiooééb@isazmlgs&f&_gwﬁ ihand @fss.e\rﬁFetﬂn@é&iﬁarpwg@re itis i
engaged in openin the _gas.inlet (Fiqur . Again the change from First to second position of the
gas moctor 7 TE S B e R SR e 2 Lo s Eer e G
mechanism 62V§E@MATD P 2oVt BIGthTiee pesitib ristatitiediguedearrE b an|e@dranithtich a manner
that tf(lje gas iniﬁ@@rsaﬂmaf% f@@miriﬂﬁrd?BSUt%Sﬂﬁom&@Qﬁﬂ@ﬂcah&éi@% ﬂn@,ﬂiguﬁimewtlmeas already
moved from First.to_second position, The_cam mechanism 62 in.parti r_.camprise af least one First
cam portion o BLE o0 e B L O e RS B e g
injector. The tWHR&ENT FofiidAgesténinree 16 Hdraars talRt Midehari@m AeriRdhthe)eaRfale act on their
respective injefiey soli3 et donsyicima s maagHicihjEdgor sisl foanad (161 Pyowidhe mirsikecasnipartem 64

acting to Chanﬂ?atﬁ_%&’x?aﬁi@%‘e%éhﬁéiﬂ%‘?,iﬂi%cé%G é/cﬂé‘ﬁ]%"r@gtﬁf‘% Q'z%ﬁw@oqa E[:hc.eoﬁﬁ:é\ RO

forming an eccentric surface relative to axle 63 which pus e plate 60 downwards In direction of

the capsule. ItRIFHIRADE HBEAHHAREEGRT) IRIBERESIHHSE AaMGIHISG ERBt EModRs NGB associated
to the inj@ftiomplaés fesrtoaalyr30tcreadong @ dicjtich sead airoantethiqiguiténtet. Haguitesad® and 20 show

the second caRAHIAYAHAERSLTIAY BBREGEMHHE SURBTRANIING 85 NG HARUNPELR T
at least one first cam portion 64 acting on the injection plate and at least one
second cam portion 65 acting on the gas injector. The two cam portions are linked
to the same cam mechanism so that they always act on their respective injectors in

25 a coordinated manner. Figures 17 and 18 show the first cam portion 64 acting to
change the position of the liquid injector 6 by pushing the plate 60. The cam
portion 64 forming an eccentric surface relative to axle 63 which pushes the plate
60 downwards in direction of the capsule. It should be noted that sealing means
such as an O-ring (not shown) may be associated to the injection plate for locally

30 creating a liquid seal around the liquid inlet. Figures 19 and 20 show the second
cam portion 65 also forming an eccentric surface pushing on the gas injector 7 in
direction of the gas inlet. For clarity, the device does not show all the detail, in
particular, the elastic return means for replacing the liquid injection plate in its first
position and similar means for replacing the gas injector in its first position. Such

35 elastic return means can be in the form of springs or equivalents.

In a different mode, the filter unit 18 can separate from the capsule and be

a disposable part of the fluid supply device.

13



direction of the gas inlet. For clarity, the device does not show all the detall, in particular, the elastic
return means for replacing the liquid injection plate in its first position and similar means for replacing
the gas injector in its first position. Such 35 elastic return means can be in the form of springs or
equivalents. In a different mode, the Filter unit 18 can separate from the capsule and be a
disposable part of the fluid supply device. CLAIMELAIMS. Capsule for the preparation of a nutritional
product in a device adapted to supply liquid into the capsule, said capsule comprising: 5at least one
compartment (13) containing nutritional ingredients (14) for the preparation of the nutritional product in

combination with the suppPed8itRiidN e RiitRe( 28 0B Bf AdaHidtons! RV R At aAARRtshtined in
the liquid, chasaptgsiziehie ithtatthe capsutbestitbrdp8yl2@ohgsiaififering surface (F) smaller than the

cross sectipn (C) 10 of {beMoth Gh NG EARPAEYLBhtaining ntRRRINS AGUANAIQ L1318 khe

characterized in that at least a part of its Filterln%tsurface (F) is offset relafive to the cross section (C)

of the mouth dT R ESRP AR WHERRALREH YRt QBRI BRI S eh-BRPRZIMAYId, 3 capsule
according to claim 2,afileadtE3iz20) inddpitech 6re an\b0g/coh thmibs rdterirtgisadaceh@)iadithe filter
(18, 20) is placed outgidesthersrasssggtion (C) of the mouth of the compartment when viewed in the

axial projection of the capsule .. Capsule according to any one of claims 1 to 3, characterized in
that the Fitering surtite TG b Il B0 G LR oy T A B RS BB of
the compHitmentiie3noros oftssatenascurding to any of the preceding claims, characterized in that the
filter (18, 20) is placeg! inaéiliera@erhiingtsedsitdl), whirhhasRasnalat depibstd han shagepth (D) of
the Compart.m%ﬂ%ﬁ.l? urfacS (FRABMHERGEpIdiNg Lo claim, o CQ&.rgr‘Etﬁé}ﬁSPth”that 'tth°8PE[%QseS. at least
one flange-like rim (5a oﬁ%e itter-receiving seat for coopeérating with the IlquuT% supply device
which extendscBe\RaitMARLIheRvIRY @i Sh® rderipigigwtied Pipderteri e3) as a lateral extension
(11) of the capsule. 3. capsule according to claim 2, characterized in that more than 50% of the

15 filtering surface (F) of the filter (18, 20) is placed outside the cross section (C) of
the mouth of the compartment when viewed in the axial projection of the capsule.

4. Capsule according to any one of claims 1 to 3, characterized in that the
filtering surface of the filter is at least two times smaller than the larger cross
section (C) of the compartment (13).

20 5. Capsule according to any of the preceding claims, characterized in that
the filter (18, 20) is placed in a filter-receiving seat (21) which has a smaller depth
(d) than the depth (D) of the compartment (13).

6. Capsule according to claim 5, characterized in that it comprises at least

one flange-like rim (5a) of the filter-receiving seat for cooperating with the liquid
25 supply device which extends beyond the flange-like rim (5) bordering the
compartment (13) as a lateral extension (11) of the capsule.

7. Capsule according to any of claims 6, characterized in that the flange-like
rim (5a) merges on the same plane with the flange-like rim (5) bordering the
compartment (13).

30 8. Capsule according to any of the preceding claims, characterized in that
the filter comprises a microporous filter membrane (20).

9. Capsule according to any of the preceding claims, characterized in that
the filter membrane (20) is supported by an outlet wall (23) in which is provided at
least one conduit (33) terminating by an injection nozzle (26) directed towards the

35 compartment (13).
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7. Capsule according to any of claims 6, characterized in that the flange-like rim (5a) merges on the
same plane with the flange-like rim (5) bordering the compartment (13). 308. Capsule according to any
of the preceding claims, characterized in that the filter comprises a microporous Filter membrane (20).
9. Capsule according to any of the preceding claims, characterized in that the filter membrane (20) is
supported by an outlabwalf@3} iacedvigindgstprovided, ahleastanedconduit (83) ficemtatipgsey an

njecton nozzlg, (RGUEUISREVAIEAING ITEORAREINSES (Hnaer - CARRIE AROIEING to olaim

9, characterized in that the fllter comprises an inlet wa érﬂ comprising a liquid inlet (24) of smaller

cross section tHERTIHESHEERS] BLARRE (TS RREEPfeiRbrane (20). 11. Capsule according to
any of the preceding tlaigep8ule d6cakaractesizedSingpaethdififetyibd 2Qisdonmedasrizeelatively

rigid filter unit (1.8) GomPHSIDY e H8 ;} @‘?W@%QVQHLEIQER/@W@&% ROHDRRTES R EMPRSRIYE resistant,

handleable, relatively rigid casing (1 Capsule according to claim 11, characterized in that

the casing (195“% fisehla ’chtWB%élec%%’?(@%(%% Wﬁ?&?ﬂﬁé‘ \ﬁ’/éﬁE?éautE)egE‘?ﬁ'éFaWhlch pinch and/or
10 weld the filtenuientbeane {0 atrig ciresingdrighce (30). 13. Capsule according to claims 11 or

12, characterzed in gt epUIRl ol e &!%}léﬂﬁ '§1pr‘égl'%aﬁrﬁrﬂ@ woaeireallgoraondis
provided between the qutlet w elermmran ors rting the filter membrane
1514, Capauld RTINS RFUTAE 51 14, INaPLLE BB M i THOCRE: AT 8) 50 ADALE an
outlet noZtle exetshiied Ift@hmheﬂhmeréé@]\ﬁﬁgtSQHFmWaraecédé%\bove the first compartment. 15.

Capsule according tojgny gidhe e&s&ﬂm@laimmﬁ e 3¢ .10harasterigeskinithatdt comnHses

selectively open bIe a |nIet hic I cedl 0 of the filter membrane (20) to allow
gas |ntroduct|onda % ee IS'[BI‘IOI’ (¥V ePE:a %ﬁ e |n %héccag@c?m hiinfe r”élﬁ)pvrvcft\ﬁo pa%vémg?] through the

filter membrarf@gzoitiet wall (@3)@agstire fdé%romlﬂﬁ‘@Pr@%@bﬁm@r’é@@dhﬁgf&tarrﬁ%ef@l‘?ﬁ@aéterlzed in
that the nutritippaj.ingredients are in the form of a liquid concentrate, a paste, a gel or 25 powder.

15 14. Capsule according to claims 12 or 13, characterized in that the filter unit
(18) comprises an outlet nozzle extending from the filter-receiving seat towards
and above the first compartment.

15. Capsule according to any of the preceding claims 8 to 14, characterized
in that it comprises a selectively openable gas inlet (34) which is placed in bypass

20 of the filter membrane (20) to allow gas introduction from the exterior of the
capsule into the compartment (13) without passing through the filter membrane
(20).

16. Capsule according to any of the preceding claims, characterized in that
the nutritional ingredients are in the form of a liquid concentrate, a paste, a gel or

25 powder.
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