Capsul e, nethod and device for preparing a nutritional product The present
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20 WO02006/077259 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 is
treated prior to the introduction into the cartridge in order to remove or kill pathogens
from the water. This treatment may be for instance a pre-heating, a filtering or an

25  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 a

capsule inserted in a dispenser.

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

30 2009/092629 and No. 09156782.6 filed on 31 March 2009.
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20  contamination-free nutritional delivery from the capsule is no longer guaranteed.

There is also a need to ensure an hygienic contact between the device and the
capsule after filtering liquid, in particular, during emptying it.
For this, the invention relates to a capsule for the preparation of a nutritional
product in a device adapted to supply liquid in the capsule, said capsule comprising:
25 at least one compartment containing nutritional ingredients for the preparation
of the nutritional product in combination with the supplied liquid,
a filter adapted for removing contaminants contained in the liquid,
wherein it comprises a selectively openable gas inlet which is placed on or in
the capsule to allow gas introduction from outside the capsule into the compartment
30  without passing through the filter.
As a result of such configuration, the capsule can be emptied by the pressure

of gas supplied in the compartment through the gas inlet. At the same time, the gas



More particularly, the gas inlet has a defined size in open configuration
and is provided in arigid wall of the capsule. The gas inlet is preferably
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configuration is to have the gas inlet communicate with the liquid conduit so to avoid

20  complexity and provide a more compact design. Preferably, the conduit is placed
upstream an outlet nozzle communicating with the compartment.
However, in an alternative, the gas inlet can be placed away from the conduit and
communicates directly in the compartment without merging with the liquid conduit.
For example, the gas inlet communicates with the compartment by a conduit which is
25  separate, e.g., such as running in parallel, from the liquid conduit. For example, the
gas inlet is an indentation, recess or opening formed in the flange-like rim of the
capsule and is preferably closed by a perforable or breakable membrane.
In the preferred mode, the filter is formed as a relatively rigid filter unit
comprising a flexible microporous membrane encased in relatively rigid casing. The
30  unit is also preferably a pressure resistant and easy to handle. 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 and pinch and/or weld the

filter at its circumference. These elements can be associated by clipping and/or



filter at its circunference. These el enents can be associated by clipping
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20  form of a liquid concentrate, paste, gel, powder and combinations thereof.

The nutritional ingredients preferably comprises an infant formula, growing-
up formula, gums, adult nutrition formula, a dairy based ingredients, a culinary
composition or any other suitable nutritional food including proteins, lipids,

carbohydrates, micronutrients, fibres and combinations thereof.

25 The present invention also relates to a method for delivering a nutritional
composition from a capsule containingjingredients in at least one compartment of said
capsule by supplying a liquid in the compartment to form the composition with the
ingredients and release the composition through the capsule wherein it comprises
filtering the liquid through a filter to re%nove contaminhnts contained in the liquid and

30 subsequently supplying a gas in the caésule.
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20  correctly by gas flushing.

The method may encompass a next operation of compressing the capsule so as

to reduce its size when there is substantially no more liquid in the capsule.

In particular, the compression may be activated mechanically by a piston or a
compressing jaw of the fluid supply device acting on the capsule to reduce the size of

25  the ingredients compartment.

The invention also relates to a device for supplying liquid in a capsule for
preparation of a nutritional composition; said device comprising a liquid injector for
providing liquid in the capsule, wherein it comprises a gas injector for injecting gas in
the capsule which is distinct and spatially distant from the liquid injector so that gas is

30  supplied in the capsule through a gas inlet of the capsule which is spatially distant
from the liquid inlet of the capsule.
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15 The gas injector also comprises at least one perforating element, distinct from

the perforating element of the liquid injector, and a gas conduit for supplying gas from

a gas supply into the capsule via the gas inlet.

The gas supply may be a reserve or pressurized gas or a pressurized gas

generating means such as an air pump.
20 The appended drawings are given as a matter of illustration of the best modes.

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;
25 Figure 4 is cross section of the capsule of figure 3 along line A;

Figure 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 capsule of figure 1;

30 Figure 7 is an exploded view of the filter unit of figure 6;



Figure 11 is another detail in cross section of the filter nmenbrane
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supply of PI%UI d“in the capsule; Figure 16 shows a perspective view froma

di fferent angl e, of e flui.d supply devi of . .the invention.still. before
openi ng of the%llgutﬁfuﬁ@‘% %ﬁaeg%‘?‘“ﬁfgﬁrs ctiop quﬁeawglrdgggssgg%ﬁfi %tlr{g? ﬁ@f’re"wltof t he
devi ce of of figié 6; 15 al ong a pl ane passing through the liquid injector still
before opening of the liquid inlet; Figure 18 is a cross sectional view of

the device of fg A it anéthébtA] Bl PO sBARRI T thd kA WnBrife édn@ibétfbni Nj ect or
still after opening of the liquid inlet; Figure 19 is a cross sectional

vi ew of timgheleasingeofdhe filtepundt; 15 al ong a pl ane passing through the gas

i njector before opening of the gas inlet; Figure 20 is a cross sectional
view of the dePigare I shbivganethésdetdibingrasspeatioa gfissiniey of thedilghunibe gas
injector after opening of the gas inlet. The general aspect of the capsule
according to aFigufeSt3 sHRUS, iaftop Parspettieaiiedna second lebbodinient of the capsakct i on
with figures 1 j;0 3 given as a preferred exanple only. The capsule I A
gener Hl | yofctbarpresens dnvention yithahe top menalapng beingremavied derlaritigr edi ent s, a
filter technol ogy and a product delivery technology as will be discussed
| ater on. The Eigpsuldeshows imcrospsegtibmperspective view the dgpswlsiadiiguze Hiosed by a
l'iquid inperneable top nenbrane or foil 4 which is sealed onto the flange
lik rim5 of tRiguteolfyshoWsarperspective vewraf/a Buidsiupplyydevicqof theiinpantiohdus or

nmost preferably, liquid and S .i rvious. In.particular, .t menbrane can
be a nul tY"F“&géglmé?ﬁFgqu &P 689 én%SP’i‘bF#’%%ﬁ?nﬁ'% %ﬁ%ﬂﬁ?’g?ﬂ% um ni um As
will be expf) s¥afuidinRE Eapfdfleai | later on, the top menbrane is made of a

puncturabl e rmaterial such as thin polynmer and/or alumniumto enable |iquid

to beguppli edF@ﬁrm“@fa }%'r;gle&i‘ues/iéﬁjﬁ%ﬁ{ LhiffraR ?R@@ o Guidfhpas to be

supplied in the~capsul e by ns of a gas injecto on the other hand. The
bott om 8 ddvitehe theimvantomnilli tefare apeninglatthe digiiddnleg i nt ended for the rel ease

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

20  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

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.

25 The general aspect of the capsule according to a first mode of the invention is
illustrated in connection with figures 1 fo 3 given as a preferred example only. The
capsule 1A generally comprises a bodyi2 for receiving|nutritional ingredients, a filter
technology and a product delivery techq;lology as will be discussed later on. The
capsule has a cup 3 formed in the body which is closed by a liquid impermeable top

30 membrane or foil 4 which is sealed onto the flange like rim 5 of the body. The



of the liquid nutritional conposition/product fromthe capsule. The product

outlet 9 may corrgrl se one or several openings for stream n&é}of the liquid
corrpomh‘@ﬁz%lﬁé @8 a recept acI e such as a baby bottl| e, PGITAL018{05¢90% The

product outl xten t he cu bot t m[ﬁq ct 10 for
i Fect i ng arbratech by SF SRty LERg OGG R G anee PGB T PGS B9 B3 qui d whi ch
could Conﬁxﬂﬁérﬂﬂh@ Th partieulat,aHO Hefbsareicah Be a M eRY&otpribitg 0@ basfer t he
capsul e extends on the up Fer side by an extension portion 11 which receives

the filtepsughos BYQHeandieg alumjpiven. Asppilli beexplainedn mose detail later any thgdep at ed on

St ruct ur o e Hale PP pliiieafl (AT SR8 ninf o AT RThAEP T 0D,

suppl y5 devd aebleflarulditoswewuﬁprwbmead%eftamgmhjdcm 6GaseIhand,iedighetd i n the
device so_that the Preparatlon cycle may be tailored to t he recogni zed

capsul e t ppéupplied in Py mEgAstHa g9p 5}3@*0%%% otherhpndii d, varyi ng
t enperature, flowrate etc In view of figures 4 and 5, the capsul e
conprises, in {Thebeigm Sepféhm?}mrl wmrlsrsa@mdmat outlely intendediferthe release edi ent s

14 formed F}ﬁetl{;ﬁumttﬁ 5ﬂa‘?g M@]%njod&ft f] oltlr?th(é% %‘ -'lﬁﬂg p%’cgiugpaltf& gt he

conpart nmen vary epen he vo une o qui e 1njected in.
In generalrnay&oh@rlgeom“eeemlsop:mefgelfwresttearnmglodrtlgehqmd corepasitidri qui d so t hat

the c artnent serve asamx W, for th dlensandllqwdto
Form Lo (HABER? TSeaacls R uabe DAL BB U T OMA ORI RYy Syst em 15
for ensur

I ngr edi en'fg@g%*rf]rpgftﬂggué %&he %g%g%{r???rgng fﬁfl&lp%stlﬁggl&%ggﬁﬂﬂ?or r educi ng,

pr ef er abl ye(hlvmlgdldeg)rcjectﬁcmstof tifjuiduwhich caudditortaminats the surrcundingeefthe. 1 n a
particul ar the product delivery systemis designed to open at |east

one orifi C%¥° P%&Sugh the capsule for delivery of the conposition when a
sufficient pressure ofﬁ‘hngd has been reached.,in the con artment11 For

this, the bott dnf8od of the cepsulesninds au thenpet Hds Byan PEARSY rgp%on
strat egi Cipich atae&cthé A1tberof ﬂ[t@ttu’fg eqbdl@ ne@m)fh@@@%swe %mmétﬂa)empar ating

the conpartnent 13 fromthe |1 quid out | et | ower menbrane is
t ypi cal | y figutetil, Ithd capsulclntaygfhrtthqnepmprlsdslaahmerdmamonahdedmg stalqllutmdl.?um and/ or

pol yner. The rane is. eaI ed at the bg f the . For
P Trte. Comblealtin: i FosGonie servorun e Ry SRy o ohns i o
compr i Si nglseiifihaRnBURAYES 0Bk LRNIE iAHoBT i1 dUOREK B te/prBlabAsR09/ 053033

filed on 16 March which is incorporated here by reference. It should
be noted tyde rrta[ylé)epaltmi@pt;to the recognized capsule type, €.g., by supplying the proper

20 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 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
25  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 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

30  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 compartment. For this, the bottom 8 of the



delivery system can be designed differently. For instance, it can be a
sinpl e val ve congrising an orifice or slot normally flosed and whi dh opens
under t heWVBrBWERPE3whi ch builds in the conpartnent as r&SEEPENGF8M t he

liquid bei lied in. | t | terpatjve, it b
el |1 or meHC RS GERORIDE EleToThd Co AR ATDPIa Lo ATERNS DIV furthor

desi gned nerfa £7 hdrirallséyfatily thiCorhbeitthoh 1S bt G slodivt blidet
conpartment. The rationale for filtration of incomng liquid is essentially
| i nked t o % hbe losvenimeathsane i epicadsitartbin ligyid-tighs derferableyunembrape sfade € | i qui d,
e.g., wat . eri | e i . Sl il r supplied
ai "’ onpal m PR RO e T bl BiF 1 R Bl oE R R b

heati ng ofFofifigiaftd, tNehembaasis g3 d-iiéfon foibdPdluthafitmOA chpeild ¢ampstissngopl y
device. More preferably, the filtration is carried out to renpve

cont ani naseeh 3 protuctidslivery 6y vem dadrsereedsin AE TAEPGYO 33038 diled/em 6 Marchol ds and

et ng optyAPHERs iBp el hge b RS ICRSRATEIQRR R ledfes 11

pr edet er mdskvkraspterd tart Bedgaped differently. Foeinstaiiéd, itldn be alshigplé ealveof a
pressure resistant, handl eabl e unjticonprising an outer protective casing
19 and at SPBRESING AR ofifieg ef slptnprmally plopadrand syhigh opens undsrdhe prsstWeane 20. The
filteggunih; s L e Gedyliti Sy L 8Link Ludedi rigid than
the £111 er hiarpliBieR SR pmbh el ol PRORd Bink subeficl M dnl ot

def | ect i oanetheral@pkive.dt ¢apralsst bet hporpusyaald faaming@ptodnet fteessure exerted by
the liquid comng out of the injector and by the sealing engagenent of the
fluid supply d&heceapsutessfithe mventidnhie firthes déstignedhie ehsulrd Bltration bf heesent s t he

advantage to facilitate th | aci ng of_the filter technol.ogy i.n the
capsul e, WaFKJEe WgRle ‘Hé&g@@ﬁ’ﬁ“%“&%é@??’@# f_r%égﬁ{gﬁuoﬁr?(ﬁ I%W%uces the
risk of dygRel i0gsseiGally'1inked 1 BERERARmeROfor 88tthdli rfdct Qﬁﬁlﬁ?@?t’hez he filter

é
menbrane has preferably a pore size of |ess .t.hanﬁ‘%.g m crons, nos
pr ef ed &bl yiqoid, £.gs svatdnsenting inithe deliveredicompysition.eVater eanchermppliest atiaess t han

500 mi crons referably betwe 1 300 m.gr.ons. . .[h ri.al. of the
menbr ane é%p%%tu %%8 r B taﬁ%hqu?%f—ﬂggﬁ%rfgﬂiﬁam%?o yﬁ\%ﬁ%ﬁ%& lg'lftsul fone),
cel | ul ose vag&icaintng B6hlalbasetanik bf tt EluidaippBrdedtceaMdre pratiratdy,ithers t her eof .

In particular, the filter unit is insertable in a filter receiving seat 2 1

formed at filtrsionis earsied Autgorremeys contastinpnis ingbihing missoqTRaniEns suh@ vi ng seat
15 20, RS gL A RS many e ve
presspoe ok thd whatetlhéwtielg bpératied Hon this)atsblutiog can consists in inserting, in a

predetermined area of the capsule, a filter unit 18 in the form of a 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

25  significant deflection upon application of the liquid and sealing pressure exerted by

the liquid coming out of the injector and by the sealing engagement of the fluid supply

device itself onto the capsule. The filter unit presents the advantage to facilitate the

placing of the filter technology in the capsule, without requiring specific connection

means, and it reduces the risk of damaging the filter membrane.

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



devi ce can be reduced conpared to a nore central positioning above the
conpartnent. The filter receiving seat 2 1 may be, for instance, a Us
cavity ofWPPHYR2§WBy | ow depth (d) conpared to the dept RCEBP2010/054082
conpart nent he at, 2 has bot tom wall . and a sidewal | .mat.chi ng at
enst par (obyea: s 2eftadocatsf R PopAmM RO RSN Cular o
Its | argethepeftion 27. The filter unit nmay not require any specific
connection with the filter receiving seat but it is sinply maintained in
place by the copheiRat AeYilRPares iRferfabR iNAiffiter Rcivingi¥atW1eBeméd 4t i ng, i n
the seat and the closure obtained by the top nenbrane 4. For instance, the
seat 2 1 theygxtcosipn pesiopdd rofi et baslis The filterreseiningisgatiis 8o desiBngdlld | e. g., near

Shown)s Aot PLELTF R i fibat et b (R GBI ASLRAED, ¢

filteringthedeformatidrdf the cafsuleaetio theréssuiRof liquitl andahd sealiny edthlthe | mes

smal l er than the |arger cross section (C) of the nouth ﬁi . €., upper

openi ng) @8vieegands drepmpared tea gore ecstrabpesstipningahaye thfcompaEimedbeni ng of
conpart meni . r ngo]s l,ar t QN f | frage (F) is
axially o?#‘%gﬁgrrré{]eg llqgg‘ E’ftcz)r1 E&ﬁag b(a:ér g)ggﬁ%%@%’i OQ%P %}edoéfl L‘?}ﬁéf%%rtr%g{ytlangnt (13)
when the g&iis ()@omparedesvint depthiDyjof el compaitmona Thogea2il dbs b botord. By

"l argest portion", it is ant that at Lesst 60% pref rf"‘{ﬂ,l 85%.0f the
filteld ngwéll.llP\"‘ééé’dF‘é’al&F‘H’&g’g}’%ﬂ%ﬁSﬂ%&rY‘Plfet ¢ 6‘%%‘“@8&?‘ BWalgP ﬁi‘“ﬁ’éﬂ‘b‘ rtment in

the proj et o iron8AbseRE hofiBn A7. THEfiltdr b Mhd)chot Wiuft€ @nj Spdeeie consi der ed
as the tofthaqa?tghur é%ygtsg? gt%higé filter rrerltbrr.zliln'e n%i'?’}%]u_s its piir’]c;l)'ued circunference
30. A cer ¢ainactmnewitlathedilter heseiving saelut iiteiy siveply oraditeisedth placedycthpt abl e. A
first problem solved,is t reductiqn of t conpartnment, and the ability to
bet e " coTBFEHES LB b & 18 TPt fnE e OB SabEe) vea | s
about t heokglg bi e 8p nichfbratiRt Mor RistalBd, Bid @bt 1 OMay Bémpidd @irugeliomr ane and
consequently the’ reduction of the manufacturing cost and the inpact of the
used tapsot rcessesdnvissisienati ¢.g.Ancser st compariment 801 receiniag pssBitgsiunjtiby ¢ o
conpress” the.capsule, in particular, the cup of the capsule after enptying
for reducPW@s Pﬁléljgirsl?tospg‘éwé)'vol une of the used capsules. For this,the capsule
may be provide it h si dewal | i udi e I ' i n such
2s way Lo promtt dhtsiaRe SEEUR il BB TP RS S Rl SRR

I 11T ustrat g iy b 164 b@ EimBs, tpRefBrablynRvéral fiies sifdller Cantthelargey ervss ssetionnpri ses
an inlet wall 22 for introduction of liquid in the unit and an outlet wall

23 for del@\afithe mouthi(i.c.c pRRET Pefing) afthe ¢RMRAstRSAt { Insrl» CIESAHKING et wal |
! AR IR, | . R
CErT L0 52 P ) o e BB CRaplRoR! HeshrdbrA SRR |l

surface (F) is axially offset relative to the cross section (C) of the compartment (13)

haped

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 along direction A. The filtering
25  surface is here considered as the total surface of the filter membrane minus its 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 filter membrane and consequently the reduction of the
30  manufacturing cost and the impact of the used capsuleion environment. Another
advantage is the possibility to compress the capsule, in particular, the cup of the

capsule after emptying for reducing thd: storage volume of the used capsules. For this,

10



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 corrgartment 13

wher eas tWE 28112842825 i s placed inside the contour of tRETESRYAPWEAt. As a
matter of preferred design, the filter.casi,ng can take the form of a racket
with a | aP’ﬁt?F‘psgB’Eﬁ‘P% e?&b‘!:?éi‘?‘ﬁb?@ﬂe‘i"ﬂl Pﬁ@’dgéa‘?’eaﬁﬁﬂe LIRS SHEMSI Y a

narr ow NgsiRArak WA 16 Brodhotd e8mpRsIbH 61the sheithe bxiahdivetisal | y above the
conpartnment. The outlet 25 preferably has a snall dianmeter, e.g., between

0.2 and than 1?? 'M%ra{eg ih ﬁ?ﬁ?e?dt@? BE ﬁllt.hlqﬁﬂifjoﬂﬂgﬁ{veﬂﬂi(ﬁxscﬁiiﬂﬁaﬁistz@% pr onot es

di ssol ution an cl)lr I spersfon of the ingredients by [iq roj ect ed
t hr ough t mdetrvaiZ22:efor tedoctidnsdf ligmid inghd wnitendl af outlet wall 23 dorsdslizery ddpeni ngs.

The nupber,, of openi.ngs shoul d be | 1. referabl.y between nd 5 at

maxi téltﬁr\?gfl u 1{@&?qogipg"&“}ﬁebbﬂﬁsr\ﬁlsfwﬁms°f?P%\%ﬁ93%‘1898‘{‘{?%2% a node, two
paral | el QheR@thRuAL WAIl Hprives a ffEidRbY] Thefrhed itendrekzeef tHéwnit.| ow

vel ocity through the outlet(s) of the nozzle is preferably

ri sed
bet ween 1Thelq®d ineand outlpts 24423 are spaged 9RatE ingihe pxiabdirectiop §Q %}E%énggl‘:“gﬁ such as
i | . . | i | i - JTeNb
S0 Lo ar it deis BRESANRHE s cShibur e ERAPAIMER T3 fededs e Syl 85 idTETor A0E

with the gjacedimbide eecntir of tHet@mphttineiit. B iangattee of pefamedidesignaheng in a
l'iquid-tight manner so to avoi d bypass, of the fi I.teg bé_l,i %Hi,d. At the
downs19 eafiter esingcan fake dhniorniokesecket with pilargenpostion2 Lpesitioned in hee,

support edg (aaﬁds ?)ﬂ%gﬂ%l\)g& ?‘f’%‘%‘!"f;"g (g‘é)ﬂé s offro9zle whictPexeids tlaHélRrsafly Smal |

studs 31. nds to reduce axi al deflection of the
filter meabovartke comipartnpenesbherautlan?b preferably has Hsmalkdigmeterreg. shaiwserar e

Nor e pr of BB tans i SH8p famb et af Bowa i arenisaaphimpe® PRETSIE T2
Bet ween t hgy/stpRRidion bf the ingrédibiits b1iERId plojetied tHrogith thé n62d¢) Tk duflet f or

i
collecting the I'iquid being filtered through the menbrane. The outlet wall
23 cohpri sey batfomesif severalalisdrese openegsi Thesurnber afwrenines sharld kegwalini cat i on

bet ween the do tream.si f the filter. e ' AU, 32, and
the outl epreﬁ%ra %ﬁ{ﬁefpéfé‘a%agén%%rt? ag?lgl%%g crae%]y%%ng)l?sepaérgte el enent
e.g., a gkédci. a6 8%hdde, fiephatl bnsiebaullélvatitts lateprovied ihthe inokale. wal | 22,
the filter unit further conprises a gas inlet 34 for enabl.i r(]igDFsu |y of gas

under pr edbaflew wlesity thigngh Bssutieten) ol thenazgle i%%&d?hl??ﬁﬂ‘?‘pﬁ%‘? PRECGas inl et
e R T
wi || bypasetdngtlar, etc.
The casing encloses the filter membrane 20 in an inner compartment 29
forming an upstream side and downstream side with the circumference 30 of the filter
being sealed by the casing in a liquid-tight manner so to avoid bypass of the filter by
liquid. At the downstream side of the compartment, the filter membrane is further
25  supported by a support structure formed, e.g., of a multitude of small studs 31. The
studs have flat free ends to reduce axial deflection of the filter membrane under
pressure and avoid its breakage. The studs are preferably formed along the whole
cross section of the filter membrane. More preferably, adjacent studs are not distanced
of more than 2.5 mm. Between the support structure is formed a multitude of channels
30 32 for collecting the liquid being filtered through the 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

11



filter menbrane 20 on its way to the nozzle 26 and wll enter under
pressure the conpartnment. Both the liquid inlet 24 and theig)as inlet 34 are

cl osed byWPREWY 3 2Renbrane 4. Hence, the inlets are sel 8ET{EFEI0398habl e by

f ti nmb 4 at the dedjcated. inlets...I ticul the t
Tenbrane. 4% MU SRBUFCARS 1 eiels SHTEN Shas gad pRRPCD o Celly o 35 36

(figure 1lpeloW@egiere, when the top nenbrane is perforated by the gas
injector 7 of the fluid supply device, the tip of the perforator can only

enter . cont gt il 2! B ot b By el DRES or Al | vt

chance of contamination of { perforator than if t as and liquid inlet
wer e t he sappy efigasyundThpressuse, pey,.fcompressedeain is thercomparimehiebds Thegas he next

reparatio lLe. T t .of .the filter. ' 19 . Ho ,
oot el Cain a5 bRy wholih vl ifiRBeder sl ol ChVor e
wel ded a”%ﬁ’dui@iipg}%‘i'efbﬁgﬁtshﬁﬂd bEnBied Shaf gademeridd e uhithall bypask thS Wi th a

| ower half casin 7 and an upper half casing 38. The |ower half casing 37
has a pr otfiligrimembedne 0| caritsrwainte/the neszte 2fcand Wikl epterwnienprerspierthe s t he
contour of the_ inne r{.ne [ lfl. | ' Cl Lar, ove/ridge
section 4G°GP alfnﬁ‘gn U%B@ﬂﬂggﬂ\sl%@g 5n‘g hégéﬁg}eg?ﬂ?)fe l%sgarl?gzﬂ%?{ggportion 28 of

the unit infengtiasd HhcO)h@int@s arGeletiaty opaablk yartfoeaing the membhume| ower
hal f casing that fits into a groogve/ridge section 42 _of the q&]\piier, hal f
casi nd038 4 at thecdsdicgteddnlsts. Inpartiqular; the den membrang 4 ig sealgdoarpund thg diqyidso, 42
form conti; oty I e | thén t to the
narr owi ng 1%%?#?(%9%@&84355? lg%rg]a%:(izg{é.u%@ ' ?F%E({ré%‘%@ﬁiop i gurt?algﬁéigs and 11,
t he | ower parfdratggperthi ghd ingeatir (1o ti7fluid Supple dewise it &l ofithie Iperfpiatmricamg t he
circunference 30 .of the filter mar.ape. Th art.s 37 8 can be desi gned
in such a_%&yentt?f_‘B@ﬂ‘&a‘ftl’f@ﬂ’c{iﬁ?{ﬁﬁ@f‘gr@%a 5?‘?Hﬁ’ptﬁﬁr8ﬂs?fndﬁb?%wecric?%lﬂﬁeé)? poi nt
43. The ficbh@mifttidhlof MRipebRrAGChasFiNe PRladatiqhid ihRewersthagamd edthe pi nch
point is sufficient to naintain the filter firmy in place and therefore
succedf ulThg gay pérforbipp aarssoaemain cleawr fontheaysst prepasationeyslauni t can thus be

assenbl ed by wel ding at the groove/ridge sections by suitable welding |ines
44, 45 for i nstBectuctifeeofBenbitértcasing Welcen naryt Howewss ing prefetred degigpi nchi ng

the filter resides.in th ossi bj] i tQ choo mongst.,.a l.arger materi al
choi ce 1 ofh% GG fasmegof WD Bt héx‘f*‘bﬁ’cﬁ?&eﬁ%ﬁ PR PP oo |ty with
the mat er ifgdur®f shb@s R T8 unf\MQ iwfira IoREhAIT cdstngt3T fidalvpbyr lRSS@RdEY by
using ultrasonic welding for the thicker elenments of the unit and avoid

danagi ng t38eThtloweshalé pasingi7 has aprotrading girclenrisiasasgovesgctiZiolthwhisht i gure 8,
the s bk uc’td'éfi%it?ihet Jb?lt(;uir lo}" file iﬁ%ir tcorgBXrtrggntqglt ﬁt'ﬁ‘né & cfr@llar groove/ridge
section 40 of the upper half casing 38. Similarly, the nozzle portion 28 of the unit is
assembled by a second ridge/recess section 41 in the lower half casing that fits into a
groove/ridge section 42 of the upper half casing 38. It could be as well that sections
39, 41, respectively 40, 42 form continuous sections from the larger portion 27 of the

25  racket to the narrowing portion 28 of the racket.

As illustrated in figures 10 and 11, the lower and upper half casings 37, 38 are
assembled while pinching the circumference 30 of the filter membrane. The parts 37,
38 can be designed in such a way to bend the circumference and pinch it at a circular
point 43. The filter might not be necessary welded to the casing if the pinch point is
30 sufficient to maintain the filter firmly in place and therefore successfully avoid bypass
effect during operation. The unit can thus be assembled by welding at the
groove/ridge sections by suitable welding lines 44, 45 for instance. The benefit of

welding the casing parts but pinching the filter resides in the possibility to choose

12



exanple, the filter unit can conprise a reinforcing structure 46, in

particular, at the narrowi ng portion 28 to enable the conduit to be forned
in the | oXBROWEZPO2But while still maintaining rigidity SETHR20IQ(PG002

particular, in view of fluidic and/ nechanjcal, constraints. [For instance,
the rei nf“HirOEEﬂg" lgﬁgfﬁ%‘?ﬁflgp‘fh(??%stg%\&’g gﬁtleég/ﬂh?l?tﬂa&mg@%rﬁg THeldPg: i nst ance,
in the tiampuekiEs] with frRGhateral @f tHehrsihaCAfdtherBenefiis sesimptifyasderhbler ent
reinforcing patterns, are possible. In particular, .the ratjio

bl .
ri gi di ty-byosipgiuirasosisovaldingdorghe tickee glemenis ob they wnitandiavpidAaenaghi8 and | ower
| mpact Ort‘hdcet'ﬂl’r'n%?a%@ﬁr%Egﬁﬁérdrﬁérpﬁﬁné)educe the risk of damaging the filter
' B he d

menbr ane duri ng openin Fqurd inlet 24 when perforating the
menbrane 4 in the area.47 just above t .nlet. as {llust in figure
12, agperfor aﬁsosﬁf)?‘@é? gg%ﬁéfﬁgfﬁ?rgg&uaeroage h@erp%mnﬁ%he Bé%\’/{ggaelﬁﬁe inl et and
the fil t%&a:ﬂ?l@?ﬂh@'ﬁ@te?@nit Jdeconeprlse @ réinfASing sttudiere Bl pafliclirpat thé t h t he

o]

I nl et wall _the casing. It can be designed as a transversal bridge

cr ossi ng nefrewing pertiesp2hiorgpabldhe epndpit tebefarmed insthedewerpesl] big whilser ef or e
liquid L de. . [ b dRsd Bait he bridge
and the%‘lﬁﬁ?%&gnﬁé@gl} ??ﬁ@@g@% lé%?%&h{:gg’ﬂpg%tvgggﬂ@girc%us fcg%?rs provi ded it
creat es aopstmirgs tHooinsemae,nké reprefofomgadtiuoturafoomg aisatiest ofaibiszkteddingcoron 1. The
defl ector coul d so be a separate. piece interposed be en the filter and
the ilfI et‘nmchmlaﬂli‘F Ry erasl dé‘%ﬁ%%ﬂ ﬁﬁféﬁ? T%CE?M@%P%‘F%% “‘i‘ﬂﬂ‘yfqt‘fé%%‘s 13 and 14, the
capsul e B af 408 508kile Thasticulhr dhé FATcMidRERERERN Hobfbof all, a
filter uﬁ??fgfghgga%%g%gg&\}\ﬂ}eclh%agtlr%ﬁrges ar?qg%tl?%t vvaI%I 23 onto which is
appl i ed topemizedtte proyeotd casteediidtiorCamt losvey impact e emvironingot enbodi ment, t he
filter menbrane 20 is placed between the outlet wall 23 and the bottom of
the filter redfi¥ien® fedate tBe tiskbf dditadingithe filtel mgmibtarierdueing 2genisg pf ovi ded on

the side of the unit which conmunjcates with the |ower ¢ art nme 50
pl aced uphe hquidiniet 24nwhen W%@Fat%tth%@leﬁ&mt“ﬁé‘ 18R wee ﬁmﬁ .Veg‘es‘é‘ge nd upper

conpykt - | j bt RHeMBl 48 BPranged Bgwtapthgenbr ane
(not a}ghg\%ﬁ?llu}u\%ﬁpgﬁﬁgg@gﬁ%%@ﬁdﬁf ;ﬁggﬁl?}gﬁgﬁfi ke ri%r5 of the baidy of the
capsul e. ihlet arddke filter mombrane B6. Thepdefisator 4% eambg made inggeral ydthgeiimet he upp r

conmpartment 51 and.partially bl ocking the flow.com oMt . filter
menbr ane, % lh‘étltB‘EJF?s g \i\tza“'laP bsgegjgnedias afg‘fW‘é%rsall §n18g%g/rlo e&mﬁ%ﬁﬁéteé eﬁg]lg suppor t
el ement s gpd insthR1ie lt@the\/@bhin'g.srﬁewéfbfeq;qum fidl dash byl side gassages 49 ude of
openings 53 for allowing filtered liquid toci)roperl ggét“ butgi t hrough the

filter mdntmethio the i detyesn thesbriderigad dreoval. Qficourse e deKeRHIGOEY i n t he

capsul.e through liguid i . rot. Pt L RWBal

conpat rrettﬁ]lfe yaaglotu% go%s%rr%\agﬁf 1tt gréa{els Q‘ff?otéﬂ?ﬁi)ﬂ agﬁllﬂﬁ pffotatiol aidh% i ia
direction I. The deflector could also be a separate piece interposed between the filter

and the inlet wall.

In another embodiment illustrated in figures 13 and 14, the capsule 1B of the

invention differs in different aspects. First of all, a filter unit 18 is provided which

25  comprises an outlet wall 23 onto which is applied the filter membrane 20. Contrary to
the previous embodiment, the filter membrane 20 is placed between the outlet wall 23
and the bottom of the filter receiving seat 21 of the body. A liquid inlet 24 is provided
on the side of the unit which communicates with the lower compartment 50 placed
upstream of the filter but below the outlet wall 23. A second upper compartment 51is

30  formed between the outlet wall 23 and the top membrane (not shown) 4 which is
sealed on the flange-like rim 5 of the body of the capsule. In order to avoid the top
membrane 4 from collapsing in the uppér compartment 51 and partially blocking the

flow coming out of the filter membrane, the outlet wall 23 of the filter is provided
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filter menbrane 20 in the upward direction. The filtered liquid is thus
collected in the ugper conpartnent and flows through the outlet nozzle 26
conpri si NYOROWBPI28sj ze outl et 25. For enptying capsul e PCBEPIIYRIY| et can

b i ded ind dently f he filter.unit. In . ieul ar..
ooyt R b ERRRET e o TRl Ao e AP PELVSY e
filter ugfdpeniri@gs S9@sr 4110 filipd ligeldite pioperly aBtritdienicughahpitérment 13, the

top nenbrane is perforated at the site of the,lndentati?n. Perforation of
t he menbmgmbrangplased upstrepmd 1berelass the Heowid sppnligd inthe faPRulGHrQUed 1 ui d suppl y

devi ce oy . i dritSe 1l d al so be
provi dedﬁﬁ“ﬁxtnﬂglssz%g{%?ﬁé%ﬁén gﬁr’“’c}gﬁ’g{éﬁ%‘h verngggilﬁse?etﬁ%toggﬁmge the sane as
descrj beflitérmébrahté 26 in the apwarthdiredtion. (Thetfileredliduid ischubmllieded srete i n

relation to figures 15 tqg 20, on the fluid supply device acgording to the
i nvent i oAPREASPMBYIREH apd flawsithygugh @aﬁgﬂ?@%éﬁ%ﬁaﬁlé’r‘a’f‘ﬁ&ﬁ"ﬁ?"sé“nut ritional

compost t gLt 3s. Ld&%ﬁ{gtﬁﬁg%plgpg {8, il FRbY bE B vERASRIGEnddiyiforent | On

typically conprises a c adapted in size to receive the
capsul e the filtee uniapbupastihwdardan indentstion $4can Ye foirdedinghe flangediks 87, conpri si ng

liquid and gas,s means. The .fluid.supply. ar 57 ' a capsul e
hol der i ﬁ'§egf§16%#‘ggj§%r %@?g%f g8y P isﬁﬁﬁgﬁéﬁgbﬁylggrﬁg}séﬁﬁ cgnmﬁjgﬁp{eg?ﬁence for
the p@PStHeRo ﬁieﬂfb’iane'i@g&fdrhﬂedla{ the sit€ oNthk ¢idzntasioy. Rupfodition ofelens 59 on t he

capsul e hol der 56 and base 58 are provided for engb,l i ngﬂeadgx. assgrrbl ing and
removal olembranesapdeacarrisd outhy 2 mephaniral plementefthe HuidyuBply device AEPY udi nal
sliding direction B, I I i i tof the

i nvent i oR*COUFEP S| (It)f ?S)ng?%" gleeﬁ? gﬁ éetec(é)igfrd'?ﬁg \ﬁnllgé;ﬁo?lg E%E{stgg ?igt%re‘(lj’ﬁvm th the
capsul e Fhe phutt deliverly system can be theammierny destsibed imthe dirstmedecapsul e in the
fluid supply device. For instance, the filter unit can be part which is

associ ated t omaaedc}igﬁbxdwimhmtbe focdked, iYl MHtivhed fighres 6 té R@uindhé nj ect or . The
fluid supp!dy grou(g 57 further conprises a liquid injection plate 60 bearing
t he 15 quilbid supplytdsiice apgoriling & the inyratipn adanted 1eF ESEiVIE HFREWEEDY can be

Egsishicgn{egﬁeg%r%{ihg%g{igltngilﬁggg C%H‘ngghgn s destbRE €d on the top part of the base

can take at [east a first position at which the

injector is placed. away, from t.he  Li guid.inlet. eni.ng: apsule and a
second positi (L'gﬁe g‘l““ﬁﬁ‘r‘i"éh’ <{eﬁé’ei5ﬁj°&‘le§8“f“§‘°§ﬁgﬁé‘é@gﬁ Jla)hﬂ’glﬁg;n? %%‘3%1% t hel i qui d
inl et 24p,iibesd hdaptedRR Sizk t@Reckive iHd dapéulat e Thebagsulgiiobdet Titsvith adliid he second
position is illustrated in figure 18. The injection plate noves inrsomthe

first posupslyeroup S7teempeisiogdiqpiskindigen supphumgprse The fluid supplygreuie frechani sm
62 ich is also mount in . afJ I . e 65 ehrdde base.
L e

for the capsule holder. In particular, complementary guiding means 59 on the capsule

holder 56 and base 58 are provided for enabling easy assembling and removal of the

capsule holder from the base such as along a longitudinal sliding direction B.

It should be noted that the filter unit 18 of the invention could as well be a
25  separate part which is associated with the capsule at the time of use, e.g., during
insertion of the capsule in the fluid supply device. For instance, the filter unit can be

part which is associated to the liquid injector or integrated in the liquid injector.

The fluid supply group 57 further comprises a liquid injection plate 60 bearing

the liquid injector 6 by itself. The liquid injection plate 60 can be positioned to rotate

30 along an axle 61 mounted on the top part of the base 58 such that the plate can take at
least a first position at which the injector is placed away from the liquid inlet opening

of the capsule and a second position at which the injected is engaged in opening of the
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whi ch can take a first position where it nmaintained away fromthe gas inlet
of the capsule (figure 19) and a second position where it is enga&gd in
openi ng oYO2AW/Z8LS| nl et (figure 20). Again the change FPFEHPEODPONY second

iti .of. .t i nj tar. 7.1. trol d h i 62. |
D ant agigtid A0 e fd bofipr iscMusilid Gl X wgeef BRSBROT hoth the
posi t i ongogRtiort i3 €llustrdied Gn ﬁ?ﬁ'reg%.s ThelifeétfnSplate nfdied from e figst pbbifibn t1e gas

injector no(ves fromits first to second position at a time the |iquid
i nj ect or thezgecandrpesitipnandadce vesjan by p cam meshariem$d Weih isiabse. mypded im

mechani s in i I tq: one :{.i ion 64

acting o{r?t?qﬁ)él a}lorﬂ%ggc%eicgﬁd p 135 gggmfstgatsélsé%@?ﬁ %naeé)‘l géd%ﬁg‘%gﬁ%@?ﬁ on 65 acting

on the gadichrthe eikera firdlwsition wikie Peddinteinsd away fromkhe gasintdief hane cam

mechani sm so that they always_ act on {heir, respe{gti ve tmrg ec%t)ors in a

coor di natapdulsdiawe 19kl eecond pogiion wherr éf is epgaged pruepeaing 93dhe #85n 64 acting

to chang ht 1.Q5: [Pa TNV SO : I at e 60.
ﬁllét?lﬁ%tﬁgzgf f"gg}uplfhe hghge! i Hrst W &‘5&?{2 %(%nlrﬁzﬁ ﬁiﬁ@%&!ﬂnfc%r plig

The cam por m ng an eccentric sur ative to axle 63 which
pushes t bentpllad by @ cievmechatsm 62.dn neadvantagedustthannegpbeitan |t shoul d be

noted that sealing. neans such as, a ring (not.sho be iated t
the inj emlaﬂﬁllsai s qomm%tﬁaﬂomolcbogﬁembsgﬁ aﬁﬁhaﬂg\é@?angar%ﬂw W liqud
inlefy FO4ERS nfindHadfle sROWRR nRREO RIMGREROGIse&hdGRsHoAQt & Q¥ NG an

eccentric sur?ace pushi ng on J[he as injector 7 in direction of the gas

i nl et. Fthe liguitinjegtor hhvaltkady owvdd &ominst trsgepndl positiea. Teeedm . in particul ar,
the elastic return. ne ar i Laui d i nject i teinits
first pogﬁefiaghsrréé%ms a%]@?suelér Cﬁg{é’ggé g@%&\?é’}ﬁ gfzsllt ﬁ%”lp ﬁredogla@ zfchﬁggﬁ(lt)lfe inits
first pogijédion plabeiadtl fllast ore secdridrdannpation 65activg omthe lges infectoroThespri ngs or
equivalents. In a different node, the filter unit 18 cap separate fromthe
capsul e BrRicase pertions piediked tothe sarpe carmp gechapism so Hist {hey @vays 21 ot ns 1.

capsid e Hfe LO8RIGRRLAN 1% Alordindltt maﬁﬁeqn?keguﬁs%g)ﬂs%awqﬁyhfs@_ adapted to
supply Irquidrnto e capsule, salrd capsu A, conprising: at |east
one conpadrh penion(643kting it diangethe position bbHthalliquitginfedioe othy pusking ther t he

preparation of the nutritional product in copbination w t he supplied
liquid, BIaf ! © €418 PoBHpp %‘d@b‘t‘@’é aP_c?FC"f“érr‘r%Wﬁge St ﬁél_ﬁ‘?{%é QB ar hed i n
the 1iqupgshes RGE 80 UERAWRRAs il @rectioh of H¥abSAS 18sHRAlESE noted thappenabl e gas
inlet (34) which is placed on or in the capsule to allow gas introduction

f r om out séalieg eanssysh @b en O-Ang (1B} shawn) mayebe associated to the injection plate
20  for locally 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

25  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.
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conpartment (13) wi thout passing through the filter (20). 2. Capsule
according to claim1l, characterized in that the gas inlet (34, 54) has a
defi ned sV92"1Wi8B8en configuration, and is provided i nPSTEPZIIAOH0? (23,
5) of the capsule. 3. Capsule according to clains 1 or 2, characterized in
that theagimsi nl et (34, 54) is sealed by a puncturable nmenbrane (4) or
conpri ses a breakabl e cl osing porti.on.

4, Capsul e accor.ding tq any of
claims 1 to 3] erspledpethepeepargiionie wﬁéloga@rpﬁw%enﬁﬁa‘jlc‘m%@@g ith a

liquid c Pt (s t Hlik§E: (20) and communi cating
W th the%ﬁ%gﬂélm?% 1%§$lg’%%%gﬁﬁgg%’clc§)§f)ng 1tEo%cI aim4, characterized
in that the can@dastné sompataeht (Htcoramimgnwritione ingrediergs (126 Yorabemuni cat i ng
with the conpart t (13). 6. sul e accordi to a f clains 1 to 3,
char att ePfefé@tlpﬁgFﬁ’Stng‘frH{é)“@%\%rogﬁ?ﬁé‘i cqrabipation gﬁﬂ&@&ugx% {9t the conduit
(33) and commymiieatigs26Y ddaplell Yor embbing GoRtamifaiey donlalidd inithidiegtid,"er gi ng wi th
the liquid conduit 33)_. 7. Capsule according to any of clains 7 to 9,

char act er i zedcharagteragedtinghati | ter unit (18) has a cross section, taken al ong

the transversal plane of  the c I ' [ l. : ross
section of thgt @ 15?%%T%erketcgg%lﬁbﬁ?ﬁ%bﬁeggat%hgg?ﬁéf3’%@6% E{ac%c{.]&g%%lggﬁli accor di ng
to any otamsuritoBlldwlgas Mtrodheicchaniotsilicithe tdpatilet ha, fB) iharthes formed as
filter unit (18) conprising a flexible mcrgoporous nmenbrane (20) encased in

a rel@ti vempartmentd1 Dawithayt passing through fhefilier £6Bor di ng to clai m 8,
characterized,i t . CASI (11 ' i Ak &lleti@h | 540249 and an
outlet wall (33?aésgfen%c%§%g Iﬁ% légp%g@%ieeﬁﬁﬁ?hﬁ@w%%h t%\é@ﬂ I4t§er menbr ane
(20) is ianiefinéddzantlopan donfpurationiadd inprevided irsd sigislowdle@3ad) éftthei r cunf er ence
to the casi n% (19) for forcing liquid entering the inlet wall to traverse
the filt&PRK¥-its way to the outlet wall (23). 10. Capsule according to
claim9, chargcgeed bididd Blcldifag 102! Sthrdcldizel $n THAt 1R Gadinldt\4,

hal f - casi ngs ?3§%§§§}%1%| (1: arelconnecf ed, e.g., wel dedfé tpge}t(\%e_r and pinch
and/ 05 weHylistsealed by b @uncterableamemrang (4tor comprses @br¢akablg ctosiEmOrtiant . Capsul e

ding t f clainms 8 to 10, . characteri.zegd i t. |
ot | soa & badyaye Hepiing Bagy ohEelnb i EreieCEiAT i ayhlles i caPoU! ©
filter-r %ﬁ@irﬁrg& @Rﬁ%_liﬁai%i)lcgﬂhﬁﬁm)&é%éd @@whstfeaine tieofiloarR@emd (13) for

| odgi ng t ter uni :
communicating with the compartment (13).

5. Capsule according to claim 4, characterized in that the conduit is placed
20  upstream an outlet nozzle (26) communicating with the compartment (13).
6. Capsule according to any of claims 1 to 3, characterized in that the gas inlet
(54) is placed away from the conduit (33) and communicates directly in the

compartment (13) without merging with the liquid conduit (33).

7. Capsule according to any of claims 7 to 9, characterized in that the filter
25  unit (18) has a cross section, taken along the transversal plane of the capsule, which is

smaller than the cross section of the compartment containing the ingredients.

8. Capsule according to any of claims 1 to 5, characterized in that the filter is
formed as filter unit (18) comprising a flexible microporous membrane (20) encased
in a relatively rigid casing (19).
30 9. Capsule according to claim 8, characterized in that the casing (19)

comprises an inlet wall (22) and an outlet wall (23) forming an inner compartment in

which the filter membrane (20) is inserted and further liquid imperviously sealed at its
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12. Method for delivering a nutritional conposition froma capsule (1A |B)
cont ai ni n\% m}gbredl gpts in at | east one conpartnent (13) of said caygsul e by
suppl yi ng¥vQ 2M1%438%8i n t he conpartment to form the conpodFE{ESAIR084002 he

i ngredients d rel ease the co sitign t h th I in i

conpr i fseg‘rquimafg@i“?en@ ‘Fl%"‘_‘SFI}&M?B{EFpEWSWéﬂIqH&%?‘%g}g t%i§l&%ﬁpp§r%§%sgn :

cont am ng]@tfﬁtepg{lirtsawgtyeg th8 ohifhg Wdllqeayl and subsequently supplying a gas in
tge _corrpartlrrpnél of the capsule. 13." Method according to claim 12, wherein
gas is suppliggl ( 3 ist he I
through a gas I rﬁ@?ﬁl?gi‘%?%g? F\%Eﬁ?ﬂ%g&ﬁa&e{ﬁ%ﬁy&ﬁmﬁﬁg@ﬁﬁ(érgf 1(518, (2:8|)otsullel.
Met hod afiemediofipvd balfbasings 137, 8 evhishrargemnniested qpp) weldedipegatieexandf an out | et

nozzl e (26), comruni cati with the ar t.ment..  15. t hod di

e e T B T e R A
e conpartment of the capsule is enptied fromliquid.. 16, vice (55) f

suppl yi ?g | i qlhl-ldlquulala(é%@a@agéo anypone ghyclaigs 840 d ac Z?)‘fmafg?eﬁ}b?i ti(onZiI o

conposi t L on1.38hdrd&Y j Sits 'hﬂjéh' hiy i cterized it

conpri sesaﬁgu é%s. fa_ﬁlj ec %@yggwiﬁlhﬁ%}%&oi g glaeg{'qllgy%vﬁghgcgglg}??ﬁhi ch |Z§ |

di sti nct fizadresgaingakaty2 t Macedtupstraam oftbe compartmenij(bdifor lodgingdle t hat gas is

supplied_in the capsul e through a gas inlet (34, 54) of the capsule which
i s spati gitFryurBﬁ (slﬁ)int fromthe liquid inlet (24) of the capsul el.O
10 12. Method for delivering a nutritional composition from a capsule (1A, 1B)

containing ingredients in at least one compartment (13) of said capsule by supplying a
liquid in the compartment to form the composition with the ingredients and release the
composition through the capsule wherein it comprises filtering the liquid through a
filter (18, 20) to remove contaminants contained in the liquid and subsequently

15  supplying a gas in the compartment of the capsule.

13. Method according to claim 12, wherein gas is supplied in the compartment
(13) from the exterior of the capsule through a gas inlet (34) without passing through
the filter (18, 20).

14. Method according to claim 13, wherein gas is supplied upstream of an

20  outlet nozzle (26) communicating with the compartment.

15. Method according to any of claims 12 to 14, wherein the supply of gas is

carried out at least until the compartment of the capsule is emptied from liquid.

16. Device (55) for supplying liquid in a capsule (1A, 1B) for preparation ofa
nutritional composition; said device comprising a liquid injector (6) characterized it
25  comprises a gas injector (7) for injecting gas in the capsule which is distinct and
spatially distant from the liquid injector (6) so that gas is supplied in the capsule
through a gas inlet (34, 54) of the capsule which is spatially distant from the liquid
inlet (24) of the capsule.
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