Capsul e for preparing a nutritional product including a filter and nethod
The present invention relates to a capsule for hygienically preparing a
nut riti orsD 2proodsastt cont ai ning nutritional ingredients IpPgTMPRIMGSdohe
ingredients with a liquid; the capsule containing a filter filtering the
liquid supplied in the capsule for renoving undesired conponents contained
inthe liquid. The invention nore particularly relates to a capsule for
insertion in a dapsulefdropreparipg wimgrikional grodactiiheludimpsafiltes aud preelpat | Ng a
nutritional product by mxing with the nutritional ingredients such as an
infant fornul a, THE pisbdidinventied reldtes tora cagsulé forbiygichically prepaiinga The
invention also relates to a nethod, usjing such capsule, Nutrjti OnaﬁL
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deficiencies or athletes. TheSe conpositions are prepare om I ngredients
cont ai nfed remcvingpsiebiecdopmpodents oontaihedin theliguids Thdinasntivatreore The | i qui d
may contai n undesir contam nants _such .as picrqQ-organi s and/ or solid
part ol eq. partigiiaty feifle G GPIE RdpRitich B3 B S PR Ry RE G F e
cont am nantgpssleaol stepRingemiedoral produbieby mijingdwhie therutditihal ingtddéents m xed
with the ingredients to ensure an hyg}%}gni c and safe preparation of the
conposi t i oftichpsap faptdormyargoyvingumosgulagr adult gptsitos fofmuls Tdsabl es

prepar at | ofhadhihiEd felfA3h o GRIRRPSiAOSLCh Qpduit ance an infant formula or

ot her food conpositions in a convenient and safe manner. WR2006/ 077259

di sl opps a et ﬂ%ﬂitfoﬂél RnfiRioRYoth & g%!igstér?c%vih%t Bl bsh! onal

conposition conprisin uci ng such as water into a cartridge
cont ai ni ngnatritinhdl lidogie faftoddlerscinnplids] élidary peopbe pesony letvirg fuwritional her eby,

the water is.treated ior.to the intoroduction into the gcartridge |n order
Lo remove PUIFOEEROT pihlsiey Thesssomposdnnsars pregpied fiomingraieto sondlisdince a

pre-heating, ;& fsliﬂlstb? &G oR bf ANghidrsash & Waer. dhe 18idWRALEonMih Rnddstred- Vi ol et
light. WD 2008/012314 relates to a device which teaches the principle of

treating weersdmingnigsuchsasahicep-pigapisms gad/ar sahid nariclesr(egardast aynastlsnut ri ti onal
CONMPOS|{ i 0% ahicRidhe§ ARSI el Gftfelifh d it P SRR be removed from the
liquid before the liquid is mixed with the ingredients to ensure an hygienic and safe

preparation of the composition.

Therefore, there is a need for a capsule which enables preparation of
nutritional composition for instance an infant formula or other food compositions in a

20  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 is
treated prior to the introduction into the cartridge in order to remove pathogens from

25 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 a

capsule inserted in a dispenser.

30 WO02009/115475 relates to a capsule for the preparation of a liquid comprising

a puncturable delivery wall.
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WO2009/ 1 15475 relates to a capsule for the preparation of a liquid
conprising a puncturable delivery wall.A capsule with an integrated

ant i m cr opab1oii2Biser has been described in WD 2009/ 0926 2@TARAVIND56043
09156782.6 filed on 3 1 March 2009. The antim crobial filter is preferably
a thin m croporous nenbrane which requires extrenely precautionary neasures
when handling and positioning in the capsul e.during mapufacturing. Handling
of the filter |fdabsishihin BeerisdanrEmicobinyiliar bes b dysiirdpRity chand

cont am nat b@uvy0g2409 Bed NB! 691587826 idddl sh PO®laidh@0pPg and connection of the
filter in the capsule nust be assured to avoid any filtering defect during

beverage prepar gfd @fnmim%ia@fﬁ%ﬁs pRaRAbiy I mid?epdrblid REmBRAAL Whidhe

facilitated by a solution which i's adapted to mass production whereby
ensuri ng etequatseektieyglyeprecamidnary abdasyres whenibandding Bod positieongin theere is al so

a need for optimzing the use of ckagi.n I..e.0.00n-food erials in
t he capsul ‘éaq%ﬂf ﬁBﬂPg MP@%HPg%a@ﬁEg Pgb\eg‘p%ﬁbt%elg?hoflgdebec%éﬁﬂg& t the
posi tive | brlet @ RoRBSAGEhARI @ARta@nationt Pertieamstd, & rél@ldsosftna andt 0 provi de

a nore environnentally friendly and cost effective product, Anather
requi r ementonngctian of ik fikker;ip ghey Gapaye musk ba aseurge i dvpidanyatiiering dsfect he

nutritiona rﬁ%rg% W i i . : te feed
for each cglf)s e?[élle]:g%?{kp%%ﬂ%ﬁeﬂﬁg%fgﬂgbﬁﬁgmggfwﬁgﬂ{sel?gsgni #%ﬁ%a?llg%ogadh of
nutriti onahséligen whishasiddipted tb efass produttmnosheselyesnsumisg clpyasdédehygidng, t he

capsul g, shoul d ied fromany liquid and solids. For this, the filter
in the%cap@d%uagﬁ'ng%?dtég{%e a too high resistance to the pressurized gas

(e.g., air) injected in the capsul e ring the enptyi eration. As a
Fesai 1, “the preCotkemare. ke £ afouaten iriopreiane TEosh ol BukReng ity ¢ he

capsul e or néh-fded) MattfialkIif Sifldasidé wiBsut detriBéité B¢ rekisteRceAShadhpkilast on
the conplexity and cost of the system Another requirenent is to ensure

that t her ethepopigve baeideresaure ireigniagin thersgpude andeprefepbly © prpvide a mpseween t he
gas openi ”?mﬂ'l%}ﬂn% tahgrfriém %?dgcaggéfge% 004, apt am nated liquid, e.g.,

nutritional ingredients or’ T'iquid, ich woul d otherwi se require systematic

cl eani ng and s0,3,&t SRk dndh RS R¥RE AP MLE AR bSERAF Fhod? B RYV! C Mmore

conpl ex.
nutritional composition contained in the capsule to ensure a complete feed for each

capsule, e.g., to the baby or child. No significant amount of nutritional liquid should
be left in the capsule, most preferably, the capsule should be emptied from any liquid
and solids. For this, the filter in the capsule can create a too high resistance to the

20  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.

Another requirement is to ensure that there is no contact during emptying of
25  the capsule, i.e., 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 ensure that the filter can support the deformation
30  under the pressure of liquid supplied in the capsule, in particular, the pressure at the

upstream surface of filter.
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Anot her requirenent is to ensure that the filter can support the
deformati on under the pressure of liquid supplied in the capsule, in

parti cul awQ 2btoe12ge5essure at the upstream surface of fil Per/EPa@oosoondr e of
t he above-referenced problens are sol ved by the appended clains. In
particular, the present invention relates to a capsule for the preparation

of a nutritiona roduct U devi ce adapt to_supply.ljquid in.the
capsul e, said CQBEBT @OEeo?é)tB? gl?%vﬁfregetrech(zgf(’%ger%s "‘c’%ﬁ"ggﬁ/%ﬁ% B9 i ng

nut riti onatlaimgr edi ents for the preparation of the nutritional product in
conbination with the supplied liquid, a filter adapted for renpving

cont ani nants coHtRaradar ﬁ"etprﬁ‘?fep‘i iguerHionaelates &g afapsulg forthe prgpargenof frer i s

formed as L Lar ot iphd | Wliddi®in tHE e out| et
wal | for sﬁ%ty(t)lb{]?r?é&{a#emmeﬁgre Cdrgre%#%dri gﬁ%}) aty];1e(1 outnl et Slﬁ{é %ag@rrg?rlg{s}lleng at
| east ohe tompridngut| et conmunicating with the conpartnent. Preferably, the
liquid outlet is positioned axially offset . relative.t he filtering
surface of the f IF?SiP"%W%’é?n?f’?'é?@%ﬁi‘{tﬁmf% mﬁfﬁ%fe@?s {?ﬁﬁ}e A& i oned
axi al | y of he@k ni@ltdhhMfodiRt iheonskiARant winthe sBpsifednifald), the capsule has a
body delimting a co%artrrent for the ingredients and a filter-receiving

seat for the fi®fillerafspted famrsmovingesontagteqnis ¢rptaired injte hqwidler abl y | ocat ed
on a side ladfeiLaTPatal iR Hirer KBIALAR il Wi MHiliPCoriflides b TeP! atlvel y
node, the Tl

rigid. In a preferred ter unit conprises relatively rigid
casi ngl@ncasimbganehed fan lotidet wahfor supportisg the filsinembtrane; the odtltwadin of t he
capsule is facilitated and.nore h%gi eni c.si.nce.tmgt act%a\éy{%h the filter

menbr ane cSYREING HilgRshoneriqhid Quiie] fommunicating withihe com “Yesi stant and

handl eabl e, By m@é}@itblg,athbﬁ'c'luididutlieﬁis_@sﬁﬂbnéa@rxealtyhﬂfsetﬂaﬁﬁfv& kd @ fiMRtihg f or ms an
assenbly that can be handl ed or mani pul ated, such during manufacturing of

t he capsul &urfaghpof terfdicnmentirang- t he filter menbrane protected from external
contact and mecpapl gal, GOBREF MilkSolYiohdtfa:GAR Siset relative to the

15  compartment.

Preferably, the capsule has a body delimiting a compartment for the
ingredients and a filter-receiving seat for the filter unit. The filter-receiving seat is
preferably located on a side of the compartment.

Preferably, the filter unit is relatively rigid.

20 In a preferred mode, the filter unit comprises relatively rigid casing encasing
the filter membrane. As a result, the production of the capsule is facilitated and more
hygienic since contact with the filter membrane can be avoided.

The casing is preferably pressure resistant and handleable,

By "handleable", it is meant here that the filter unit forms an assembly that can

25  be handled or manipulated, such during manufacturing of the capsule, while
maintaining the filter membrane protected from external contact and mechanical
constraints by the casing.

Preferably, the filter membrane of the unit is a micro-porous membrane.

More particularly, the filter unit comprises an inlet wall forming with the

30  outlet wall, an inner compartment in which the filter is inserted and further liquid
imperviously sealed at its circumference to the casing.

Such an encasing structure ensures an appropriate protection of the filter
membrane both when the capsule is produced and during preparation of the nutritional

liquid composition.
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Preferably, the filter nenbrane of the unit is a m cro-porous nenbrane.
More particularly, the filter unit conprises an inlet wall formng with the
out | et wawb,20emi28esmer conpartmnment in which the filter i #Crmpesivsssoand
further liquid inperviously sealed at its circunference to the casing. Such
an encasing structure ensures an appropriate protection of the filter

menbr ane bot h WEFn t he apsu]ll e is ,‘;l)Loducegl and .duri(g reparati on of the
nutritional |iqdlGceHBRis Atilenst Ravtialbaleanyths PLsss1gg ap g IS e Pehears the

pressi ng apgiRarfuild\gphRY fef e DR the dapiild thereb flicding URPEYorEiBN tHesilRAt O the
capsule thereby relieving the effort on the filter nenbrane itself to avoid

i ts ruptur membrangriiaglé to #oed #s aipityre of Aamaegesi ng is fornmed of two hal f-casings
whi ch are wel de : e. fd G0 L: . t its
ci rcunf erence bgre:f‘ﬁg&%’;@% ﬁ%sjm l.sgd.)},rﬁﬁ% t\/\olﬁﬁfé(i% IEH ggg’ﬂlﬁgs%g églgeléiﬁ'g:t%%gw?

t oget hes . Thefihad dan®apintyed amtlobeeldedatiiscieLmif@aice BIbeding)g.gt, et her by
clipping and/or _ultrasoni ¢ _wel ding. These el enents are sufficiently rigid
to resist BEnbRfEAsIREg@sse é‘nﬁl“&eglff'eT ehaffl““(j‘éﬁ“ﬁs P} RecRlatiicislements capsul e.

These el enpitsbhANtoREhEREIE IRk AR RABnR W IARE. BHceIERenAre PE, PA/ PP,

PVC, PS, PEEK, PLA, “starch-based material or netal such as al um ni um and
conbi nat i osfficientlevgid tPresise batrdipg undee theupressurevpdiliquisk infeeted i thewapglé.ses a
structure ip relief. such as a.plurali f ri r rving
space for IR Rl gt DR b dtden G HaERL A e AP LSV G e

menbr ane cBS, MEEK UMY st ch-dhsel intateliuMas hiced Buchuislabimisitng awcdiybigatichs
structure in relief protruding inwards the inner conpartnent of the casing
and di striB6f%®4 across the surface of the ni croporous nenbrane. This relief

structure ensur ﬁ&fé}amﬂh%hﬂg%ﬁdlP&Efe%lf@oxﬁﬂ%& 5's&t§£tuxré‘?H*Pélﬁ'Pesul:'}‘I‘9§£ the

pressure of liquid and al so enabl'es collection of the liquid at the

downst r eanpkiralidy of ridgelststnds.t for raserving spaceofor thedilteaesd liqpid.dn beadieupiri ed i n t he
conpartnent. .l Qhanot her m)dem t he struct ure &g{i{sed i eft Sl#l)ﬁotli tts tfhe top
menbr ane of i BILPREOYLMEDEIAGS 7 RETHPRSLFhE RIS T REIE RE 9 ow of

| i qui disat byeaidsfrbctiire WakdlieOproifugingi ihivands whdl ihner Compafimeht ofahd ca3ingtdnd casi ng
conprises at | east one inlet fofr l'iquid. The inlet caonprjses at |east one
per f or at i offstrbutediagiass HersPeatent the BUEPRIAYS MRMbEResT s relghstryatue

ensures a minimal deflection of the filter membrane under the pressure of liquid and
also enables collection of the liquid at the downstream side of filter to an outlet of the
casing to be supplied in the compartment. In another mode, the structure in relief

20  supports the top membrane of the capsule to avoid it collapsing and blocking the flow
of liquid at the outlet wall of the filter unit.

The inlet wall of the casing comprises at least one inlet for liquid. The inlet
comprises at least one perforation-resistant deflector traversing the axis of the inlet
port for preventing perforation of the microporous membrane by a perforator foreign

25  to the capsule. The deflector can be a transversal portion provided in the inlet opening
of the casing and made integral with the inlet wall of the casing. The deflector may

take various shapes and sizes (e.g., width and thickness).

The filter unit preferably has a cross section, taken along the transversal plane
of the capsule, which is smaller than the cross section of the compartment containing
30  the ingredients. Most preferably, the cross section of the filter unit is at least two times
smaller than the cross section of the compartment. One advantage is to reduce the

deflection of the filter at its centre. Another advantage concerns the lowering of the
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port for preventing perforation of the m croporous nenbrane by a perforator
foreign to the capsule. The deflector can be a transversal portion provided
in the i nWetompiesisng of the casing and rmade integral w PoTERROOME@Y3 Wal | of
the casing. The deflector may take various shapes and sizes (e.g., wdth

and thickness). The filter unit preferably has a cross section, taken al ong

the transversal plane of the capsule ich.is smaller than the cross
section of a‘f‘ﬂ‘é“té’éﬁf)%lﬁag’t'i‘érﬁ‘?atir&%f%?%“ﬁbe ﬁﬂ%‘ ‘i‘”dbar“éidioéf‘ﬁqé‘?mi)b@gu%P%ft%r ably, the

cross sect {hcPbn Ef\Brohidehfindiitherribrélovledg lits phutiigksostnal I er than the
cross section of the conpartnent. One advantage is to reduce the deflection

of the filter afyd H& 2 BENARIr36itarkc t owering of
t heamount of pagk%%%ﬁgl%%é glﬁ?ﬁmkogg%r m'the fil tgﬁ’ﬁf‘f‘ aaér?g f!():onsequent |y
reduci ng i teseivingab¢ ingredéems (eqgimdant farmoulé ) iThé bodpdadinhitstbe ifingg i ts producti on

cost. The capsu] e can,al.so conprise a bo for instance, formng a cup for
Fecei vihg CHEMTHGPEANLAELE BoGvmEra ARl Shilf i SLTRe SBRra@RN st ne
first conprydbimihe B witf Thé BlterrecVing Beat sRaledncaed plabahée dMeffiltdie
conpartment for lodging the filter unit. The filter receiving seat enabl es

an easy pl seibging assembly of thercapsulgpr theurpdugtian Liaerihe ymbenaf dlemsnts 8f on t he

product i ongl.i T d rirgcgll;c t I

signifi canﬁefgl?séﬂ ué(.:hzl(f% #&q%@g@ﬁﬂzy eé?'glihﬁeﬂggy%ﬁdﬁo%élfgreng&gpgé??%éfuch as by
i nj ect i on- plestickiualy apby {jextivofneulding or Tieembiolnang- r ecei vi ng seat can be so

pl aced transversally in an offcentred position relative to the first
conpartorent . ByThd fitertecéinipgtsta chn b ev plaesitranisneysabyaih antoffifeerittddt er unit can
be displaced.on a, side of the capsule bel ive t tftle cor’r?artmant to all ow
a connect i BeSitgn 15lating tq thg dirs CQE‘BE‘I"VC% Vo cFr?}FIngFfi‘E‘iréﬁ e1qpgs§aLdlc prone to
def or mat i Ol tGn BE @RPIcEd B alsidd W the daPsifle RIANRNS Bt GafpakthRnbrodesi gn, the
filter receiving seat extends by a flangelike rimwhich nerges continuously
with the falovgecpirestion withfthe liguid sunpdy deveest momvpfiacipatranddess arang tot he fil ter
unit conprj t - ending fromthe offcentred

filter- recgi&gﬁ‘ﬁagﬂ)gg) tthféﬁgﬁébgﬁfﬁﬁ%bove the first conpartnent. The outl et
nozzl e, conpri ses one.or .at | east a |jmded nunber of |} -di er outlets
for pr})ii di ng aﬁ]n? Ejrﬁ-ferlfroeﬁé:ﬁf’sdl?n?sjéeetm%]f h‘l"i%ﬁ"f EFCFW"%ghsgatc%(r%r%grstbﬁgr@E%r ef erably,
t he nozzl elik@AMrwisieh nitrges ROhtthuousll adithhihy flaggealikh dumeifelie @mpag®send.. 0 mMm nost
preferably between

More particularly, the filter unit comprises an outlet nozzle extending from the

offcentred filter-receiving seat towards and above the first compartment. The outlet
nozzle comprises one or at least a limited number of small-diameter outlets for

20  providing a high-momentum jet of liquid in the compartment. Preferably, the nozzle
comprises a single outlet having a diameter of less 1.0 mm, most preferably between
0.2 and 0.7 mm. The outlet is capable of providing a jet of liquid with a flow velocity
comprised between 1 and 20 m/sec. The jet created by the nozzle produces a turbulent
flow in the compartment which is effective for dissolving and/or dispersing all the

25  ingredients in the liquid.

An openable gas inlet is also placed in the capsule to bypass the filter
membrane and provides communication between the exterior of the capsule and the
interior of the first compartment. More preferably, the openable gas inlet is formed in
the filter unit, e.g., through the inlet wall, and communicates with the outlet nozzle.

30  The gas inlet enables introduction of gas under pressure 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.
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0.2 and 0.7 nmm The outlet is capable of providing a jet of liquid with a
flow velocity conprised between 1 and 20 nisec. The jet created by the
nozzl e prwouroess280sttur bul ent flow in the conpartment whi eoTiEP2@b08@Us ve for
di ssol ving and/or dispersing all the ingredients in the liquid. An openable
gas inlet is also pl aced in the capsule to bypass the filter nenbrane and
provi des c |cat nthe exterior the capsul e a the interior
Dt e 11 r IR Qb NEHS PG i SSrBPE ey vigh e SHEREERE 9fdue PP ' or e
in the filtercdmbk aeaau@ to the Wa2uRhit i @shied efat mldpen@g%&meh&amgsow th the
outl et nozzle. The gas inlet enables introduction of gas under pressure for
enptyi ng t te ligaisswpplyfdesice forpredingibe & lemmm%gntcmt@cttqmév withifilerdt ent  of

t he capsul .5 well delivered fromthe capsule. The gas inlet can be opened
by piercing”or breaking a part of the capsul e. Wen the gas inlet is placed
in co nicatiop wth the fi red condui t

|l eading to the g zl%ﬂar ?c?'gmggs %mt%ﬁ 1Sﬁtefalf%(()ipenol t(r?tlg C?r%l melﬁ)tearn aining to

t he | i qui dfiBeramhity THE ieabroreris ngephae@a@osenhehqmdmﬂm and thepasiatet.onl y
with filtered ligquid. In particular, (ﬁﬁ?gimmn top nmenbhrane is se Ied onto

the conpar AFBEESY n@efl‘iqt‘tdéf‘leﬁ?ﬁntbe offac reyrRieTclnedhyA byid iedrarailel y cl ose
the liqui dth'e%laﬂnléqgmsllﬂg cRR&d b}n{hectmerﬁﬁaﬁe P8 Yt inldtR@n bl Gk&ively @ﬂen@@n be
opened, e.g., by piercing by a liquid injector, while the gas inlet remains
cl osed by ¢Bebypiricingthe Mitrebrgasin the gas seahngesgivsl f ¢he metnjvrempeneldas k. g., by

pi erci the nbran the as alin egi on of the nenbrane such as by
i nsert g %Iaé‘e%(ﬁ ‘ée “&'}gﬁ %aﬁéglﬁgs inlet. The capsul e of the

i t r ef er.abl ri ses roduct del.i ¢m downst ream
of ‘the f1ro coﬁw%ﬁ@ﬁﬁm E¥ertion PP B RGseGh o Pl TRG0r T on
the |'iqui dsystepPdywskeréhmoof tHrst sthibniin® Aiech AR bk wfsyd 5 SpeRBd Beforde
configured to maintain a certain Ilﬂﬁ}d pressure , 2-10 bars) in the

conpar t menins¢ifipe i thaiquidssugpky<lsvigei b liffuidpiodnes de f/erVﬁéStPIﬁ(jﬁ@J?F ents wth
t he inject i temis
chosen arrnﬁoglflg'u%ld tggl nagﬁétn anc-%hg&ngtutl& &%Eﬂukeq%rgd ?eggyﬁ mqﬁé ﬁ%%%rgylﬁ
conbi nkt i owhieh fa/qnm”dxssoahioa/dmietsmndf tht 1dgeah¢nt9wahnimmmcmﬂllngichl enent, - a
val ve conprising at |east one hole or slit opening under pressure and,

For instance, the liquid product delivery system is chosen amongst any one of:

- a perforable or breakable wall,
- a combination of a perforable wall and at least one perforating element,
- a valve comprising at least one hole or slit opening under pressure and,

20 - a filtering wall with premade orifices for separating the delivered liquid

product from solids in the compartment.

The nutritional ingredients contained in the compartment can be under the

form of a liquid concentrate, paste, powder and combinations thereof.

The nutritional ingredients preferably comprises an infant formula, a dairy
25  based ingredients, a culinary composition or any other suitable nutritional food
including proteins, lipids, carbohydrates, micronutrients, fibres and combinations

thereof.

In another independent important aspect, the invention relates to a filter device
comprising a filter membrane and an outlet wall for supporting the filter membrane;
30  the outlet wall comprising a liquid inlet and outlet nozzle with at least one liquid

outlet; wherein the filter device is configured as a unit for being placed upstream the
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- afiltering wall wth premade orifices for separating the delivered

| iquid product fromsolids in the conpartnent. The nutritional ingredients
cont ai nedworeotoies@sonpart mrent can be under the form of aPCIrgwe@oosseent rat e,
paste, powder and conbi nati ons thereof. The nutritional ingredients
preferably conprises an infant fornmula, a dairy based ingredients, a

culinary conposition or any ather suitgble nutritional.food including
proteins, I8 dbeé’,tsﬁ%ﬂlmgg @§?F_’Serct:°6ﬁﬁtprr?p@Fﬁt’§’P inaﬁ‘t"b'_én(’&ﬁ r_f,’g'ﬁ%i nati ons
thereof . | Qi@nQH3Lse pRAGERBIRNEC IRRAUBHpaAMREC a thb®, HMRfd SitldieFat es to
a filter device conprising a filter menbrane and an outlet wall for

suppor t i ngthetfdter pnit esroffsehiioraarsatent that Big plagedgatsidecthapriakpraigction phthied i nl et
and outl et &8 sqlrycy%]é glft% ﬁlltg]al?lg?]%pﬁgl iquid outlet; wherein the filter
ed as a uni or

device is configur ei ng placed upstreamtheingredient's

conpar tyent of ule . for. the eparatij.on nut r.j t L onal .o6duct; with
its nozzle prot 3&3&23’3{% eirﬁgew? %eescgé(’idg'néglfar{ﬁ%rlr orré% l!tfrn&né{%gg,e P ﬁ%cﬁ%requi d -
outl et of toe Filtkt d@videnFér instandef SRér undt prefeeblyecdmprivas a ptesiute pdsistad, out si de
t he axi al Bé}%%lection of the filteri ng,surf,ac,g,of the filter menbrane. All
the char actidlesblecelafsbyigid gasing FRMeRTBRIQYd iMe! andiuEptsuMire RIFET#Rile

appl i cabl eyf-QelRE chhbhi&s aBY ifi& foF Shpty LB Guid bhtbRl capfiilt wRicfigr abl'y
conprises a pressure resistant, hand?eable, relatively rigid casing

conpr i si ngindeppndentifrane thedigmidbinldtand whidhrbyppsses the dilley membeangeVhe Blteronpri ses

a gas |hlet for tying the.liqui ontent c | e, Whi.ehj .1 hdependent
fromt d; I }"HLF@ *ﬁ?r;q)%%lprgﬁlgeﬂ?\/mlt@ﬁgtﬂ}%ﬁg@eﬁgéfeo"\%lgfarérgltenr%%bvre%zt.‘e Q‘%e filter
unit can abgfet Recopiran WaH th lidui@builaidepemdesnt. gas outlet or, alternatively,
the gas outlet is common with the liquid outlet at the nozzle. The appended

drawi ngs are gi YROappended@hiviigsafe gilésdd mbit@df dusiri€obeSthe BBH@s0deki gure 1
is a perspective top view of a capsule according to preferred node of the

I nvention; Figufgue 18 PPl SPRCbp VoW ot 4 %Mbﬁ&o@@lin%'f@ oM fodefoff | gure
1, Figure 3 is a side view of the capsule of figure 1; Il):I gure 4 is cross
secti on of theheventipgiul e of figure 3 along line A, Figure 5 is an expl oded
cross sectional view of the capsule of figure 1 show ng

15 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;

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

the different elements before assembly;

20 Figure 6 is an enlarged perspective and cross sectional view of the filter unit of

the capsule of figure 1;
Figure 7 is an exploded view of the filter unit of figure 6;
Figure 8 is a bottom plane view of the filter unit of figure 6;

Figure 9 is an enlarged plane cross sectional view of the filter unit of figure 8

25 alongline E;

Figure 10 is a 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

in the casing of the filter unit;
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the different elenents before assenbly; Figure 6 is an enl arged perspective
and cross sectional view of the filter unit of the capsule of figure 1,
Figure 7 we 2an/esgsiioded view of the filter unit of figuPeTAEP2H0®SGE3 8 is a
bottom pl ane view of the filter unit of figure 6; Figure 9 is an enl arged
pl ane cross sectional ViEM/Of the filter unit of figure 8 along line E

Figure 10 is a etal N cros ct.ion of the ed. as of. the filter
ot ot i por o BEUR 12 sndvs pRoBerdiiil Brerius stationi ] the IS iﬁ@"qulf?ﬁuwﬁ the

filter menbrane_connection in the casing of the flltbg uni t gure 12 shows
anot her detail FIguEs bsthodscinitamPerPacye Visvet seond smbedineat OGWF apiGure 13

shows, in BPdHeB?ersérR‘?E&énﬁﬁan%%e% pIRGEARANEPORL RS Ved 961 glmycapsul e of the
present invention with the top merrbrane being renoved for clarity; Figure

14 shows in crogg, eﬁéh%@s@ﬁ&@? PXEBé’HsEé%W@ GARE OPI%f firgdid £3.13; Figure

15 shows a perspective view o eV| ce e 1 nvertion in
which igs insert fsaﬁ | i qui d
i nl et fsts)r suppl 5%8% [ qéi ip(r%lislp h@ﬁlgaﬁés/‘ﬁp%?ﬂlgfdg%}g{yidggﬁﬁ%m% lg&eentrug[g)é%:t ive
vi ew fr om ehithfi§ msendd aacmplslﬁe of thehrvdntioh deforpadepingeoditheliqfid itlet fonvent i on

still before g‘e&gin t he |IC]UId inlet; Figure 17 is a cross sectional
vi ew of t h&'P§ mftPE]EﬁpéufS along a pI ane passi ng t hrough the Iiquid
injector still before opening of the liquid inlet; Figure 18.is a, cross

sectional view BEBUEHS shews aPerpestivguriey ingmyg ditirent Blll%lﬁ@f PasiidEPPht ough t he
liquid inj gaiQyorshd inlvetﬁf&nesrtlll%?d}bagerﬁﬁ% bPelliggiaiifliet,nl et; Figure 19 is a

cross sectional view of device of Tigure 15 along a plane passing

thr ougly the gasgignicer 9 DELAURARANLIGS Ble el 02 fighid Blalofd Bhas 20 15 2

cross sectional view o evice o | gure ng a p ne passi ng
t hr ough t hpasgiag tlnmpgcﬁlerhqafdtlajecmpeuhlil befoof opfehimggeshd Induad inldhe general aspect
of the capsule according to a first node of the invention is illustrated in
connecti on w t hFigugulr8ais akrdss s&tighaleviewasf thepieeice bf GdureXiampore oplhiye The

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

15  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. The

20  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 S of the body. The
membrane 4 may be simply liquid impervious or, most preferably, liquid and gas

25  1mpervious. 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 aluminium
to enable liquid to be supplied by means of a liquid injector 6 on one hand, and gas to

be supplied in the capsule by means of a gas injector 7 on the other hand.

30 The bottom 8 of the cup 3 comprises a product outlet 9 intended for the release

of the liquid nutritional composition/product from the capsule. The product outlet 9

8
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capsule I A generally conprises a body 2 for receiving nutritional
ingredients, a filter technology and a product delivery technology as wll
be di scuswoaoicaersion. The capsul e has a cup 3 forned i RCTHP2004560M0i Ch | S
closed by a liquid inperneable top menbrane or foil 4 which is sealed onto
the flange like rim5 of the body. The nenbrane 4 may be sinply liquid

I npervious_or, nost preferably, |iquid and gas.i,hpervious. lLn particular,
the menbr aMEY SARPRR SheqTReToralpeniogh i Bramd S e g oot as Evon
and/ or al umwardsa rebeptidl sudbers @tababomid, glassior icép.dRegirbduchbetlet9rmmayt he t op
menbrane i s made of a puncturable material such_as thin polynmer and/or

ich h )
al uni ni um ggerRshipmdhe cupbattormby,a sharpdigt 48 ferdirpsting thetlow of lifnidiandyj ect or 6
on one han : ‘| ! o%?zﬂx% L thy n&; Ahgas
i nj ector 7ﬂ§géﬁ€gﬁg?ﬁg%x gﬁgﬁﬁﬁhg (ﬁ%&ﬁ#@?() tEe cupS co%ﬁ %ges a product
outlet ® inkeptade for the release of the liquid nutritional
conposi tion/ product fromthe capsule. The product outlet 9nmay conpri se one
or several openThgbodyosf th¢ caaunicregtentls dinthelupger sidectyngrositénsion pomiert t a

receptacle such as a ba ottle, glass or .cup. The oduct outlet 9 may
ext eP\d fr oﬁ‘?‘{cﬁée‘beb‘ﬁ?sﬁllﬁ E%?ﬁk%%é%erg}ggﬂu“ﬁﬁ@?hi‘gp"f%? _CQRSB{@ch Hﬁj-‘sfrﬁ‘&dﬂ“ow of
l'iquid andfip@dvCiRGapdliemBy At LOMPriRk althblidthiidnil &l dsiarAlamp nat e the

surroundi ngs of the receptacle. The body of the capsule extends on the
upper si decapablgf eqtaetirg with positiping sansexsiod the leqyed supply devide, farer f or

e 00, PO 1 50 R P B WL SR 2 1

ree-di rensi ona ure 12
capabl e of cyte may begailetrddtoplxsietoginizddgapRis 6ps, €of., bheupplying thepuggdry devi ce,
for discrimnati t.ge type of the cgpsul e inserted in the device so that
the prepar RP'BA 0238\‘“ ’Yﬁéimsée%%rmee oPdateheiCr ecogni zed capsul e type, e.g.,
by suppl ying the proper. volune of |liquid, varying tenperature, flow rate,
etc. In view of IFYigyoédigures Adng 5, thecapsulaseameprisginp theedip, 3 porppasteqlyy, a

conpart meny3 g aRM %iuﬂ'itﬂﬁnaﬁi‘%%fehkinl%”ﬁl' foig?&{ ﬁ,d{h%%&oﬂﬁnmfmllwtﬁmgbot tom

and sidewall of theé cup 3. e vol une e conpartnment may vary dependi ng
on t helyol 3inkheofolume)of the compartinentandyediry dependingenghavolumelodiligeideolbane i s

preferred for. l.arge volu f liquid. so that . the conpartnent. serves as a
i xi ng. bow Sk b AD Eststl Breeolc TS ki & p8eR P RE el TR
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
20  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 compartment. For this, the bottom 8 of the
25 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 a 30-micron foil of aluminium. A capsule comprising
30  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 differently. For instance, it can be a simple valve

comprising an orifice or slot normally closed and which opens under the pressure
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The capsul e may conprise a product delivery system 15 for ensuring a proper
interaction of the supplied liquid and the ingredients contained in the
conpar t mewo 20fo/2kes1capsul e and for reduci ng, preferablyParaiprdimngscosdnt act
of nutritional liquid with the device. In a particular node, the product
delivery systemis designed to open at |east one orifice through the
capsul e for, deliver f the conposition en.a sufficient ssure of

T qui d_has™BiEBrufgserBeicamParaert an s ing oM Heiapd teing steplet WOl & of ¢ he
cup conpri sRshd?@liEhid, n&aﬁlag%etaﬁml&]ssﬁdnafoﬁﬁix@aﬂﬂrudlwt @iped to perfor ate a

| ower menbrane 17 nornally separating the conpartnment 13 fromthe liquid

product outlet Ppe Ihsulk %we lﬂwn%ﬂnseﬁmelt d’e@lg@x@dl iover@mtemlf}adlérgw e tight
per forabl e menbrane nade of al um ni um and/ or  pol yner. The nenbrane is

seal ed at liqad lbgmg@mré@gendfe cpmpatimsnt fbe ratwg@la reﬁltnah@n pewbeming i s a

aystem s HEURissadei BekiRuegus BBSHY AT RL e Mhe Ml BBBE GinEn | o
i ncor por at Bguigy. €, Wytef, ehrfiag dretheldelisdrodi tonpesitival, Schtérah beReppitedduat

delivery system can _be designed differently. For instance, It can be a
sinpl e val é@p@&ﬁwppgﬁwcaﬁ: Hrabeyt %?r‘*%ﬂ%&ré/%&eﬁw by beal g PTARPISMAI ch opens

under the %&?é&}ﬁﬁ&"fg&# %’tér‘i’aﬁﬂd d thd'BuidQUPAY WEHEE. MSre'fsfdtably)thd rom the

l'iquid being suppli I'n another alternative, it can al SO be a porous
wal | for m filgratiop rsomherid chit a @rmOVngnt@aprwlsemddeEempmmnm sush fiur t her

desi gn nsure t|o the Liquid bei | i.ed i.n_ the

conpar n ac efﬁey?aé{?rorﬂ% %a? t‘faﬂyé'm ) e rhaxgg?ﬁ lbeﬁpge?tgoyggsentl ally
linked to b)k'lﬂlerv@qéﬂffe@ln@(ﬁpefrﬂfoncﬂmmﬁl h bolgtién mrd‘oﬁgktsquaismmgom at he 1iquid,
e.g., water, entering in_the delivered conposition. Water can be supplied
at a t enpePEdieEniped %@? of the capsuly, a filier upip 8 inie formyeld EssUrRIesis@at, by

heating of hﬁ@t@agfétunmbﬁ{pn@ﬁg ?Q)uterr patéct%tc%mé %‘End)it ILEohd Hhd mehp! Y
device. Mre preferably,

thI’]ISC ried out to renove
cont am naninspartimsillardd fijenmembrang) 36 §"hsﬁbcmmltab8 ib pretferably, rigid insthe senseol ds and

et ng ophiel FSRSreaf a1 BRRAF AR anfRRRERL Qo Rl Tf. 1 2

predeterm ﬂ@ﬁiﬁaﬁrﬁaeﬂéctﬂbh@lpﬁﬁmsplic@tlo@of thé liquidwnt seal igiplessine ckerted Bf a
pressure resistant, handleable unit conprising an outer protective caS|ng

19 and at thedigpidfieming pyif theimiestoriand B&ﬂtq %alll%&engagqmw@f thedfhid s¥RPIY0. The
filter unigelg xtsélf%ﬁ)ftﬂéemsmer 'rHé ﬂltbﬂuﬁﬂ?re&%fkstﬁe sa%tagrﬁttd tédgn%etﬁe gid than

the filter menbrane and preferably, it al so resi st
placing of the filter technology in the capsule without requiring specific connection

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

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
25  (polyethersulfone), cellulose acetate, cellulose nitrate, polyamide and combinations

thereof.

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,

30  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 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
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significant deflection upon application of the liquid and sealing pressure
exerted by the liquid comng out of the injector and by the sealing
engagenmerwoabiorhgosfil ui d supply device itself onto the cap3opPeo10Dh@43ilter
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,. da nbr ane. i4x crobi al

pur pose, tWéPf"?‘F?é © n‘ﬁg“‘%‘gé f%%?fttﬁfgntg 'BS“%SIQFQ@ f éﬂ‘??‘ﬂ n 0.4
m crons, nESfartiuires Bl irgef pbreiss 27 MEHE flte? uiitGiaytt rdduirdR)ly Bgecicd t hi ckness
of less than 500 mcrons, preferably between 10 and 300 m crons. The

mat eri al ofONNRRIGREWR el E?&FPCB’é“Qﬂfﬁbtr‘Ptﬂtr‘éﬁﬂ“?H*hémaﬂ%ﬁm%ﬁ’siflﬁel bygher PES
(pol yet her §&h}§lﬁﬁ‘éﬂm¥f§+h&l RIS l?rﬁﬁ%%t.,%[)'ﬁg@slfsiﬁlf?é &n el Sed dnd ti?é)&%g\lg} de and

conbi nati ons thereo particular, unit 1s Insert eina
filter ¥ecebteinadby dettoR nienfboanvet] Fat instapce theesesi Zinmyay)pompnseldbrmgatﬁms body.

The filter receivi.n s so _designed to |t|onth filter.ynit in an
of fcent r edoMERRSS 1P g Sievalivesy et DissamphBient TorreSitying Bis et it or rmt ; on
of the cappibLfiing (hét shbenpressure of liquid and the sealing with the
devi ce can be reduced conpared to a nore central positioning above the

conpart nent . Thﬁsmdstr@tred ri@ﬁgﬁrwngqeqﬁ@fr udit 18 1Pzd¥0 thatfitsiMetiapsefad U- shaped
cavity of relatively | ow depth (d) conpared to the depth (D) of the

conpart rren(F) iTatdease o mes, ipseferablysevesaliémes wmalleathandlsiarger eeose bictign at | east
t | fil t
par O por ) o(%ttl;ﬁc;rm \?tﬁg ? ?}%p\%@ {)Jen?{.g) nog' She éorﬁp%‘tn{“ém 3,e ré) c%%re%ﬂc% knag(r: Its

Iarger y not Tequire’a onnectlon

wi th the fibletu@per@pesingiofigompatméitt Furthefok] mallgtgemlpnttmnrw“dﬁlueﬁnpl ace by the
conpl emntaré&shapes of t fittin i n thééseat and

the cl osur &TEsE & deaxiglly Pﬁgﬁtg‘gb“‘(?etﬂﬁgeaﬁésﬁse res(sq)r?gt‘haen pagtpent 2 1 may

conprise C%Eﬁlﬂfétc'aﬁéh% Qrvxév?&ﬁﬁﬁﬁéjeéﬂbn' \Fléw%l(ﬁ‘)%VéﬁHl 1in€ AJ By "I 8st bBRion",
compartnent, for receiving the fi'lter unit by press-fitting (not shown). As

i 11 ustrat et is medrit ghat ot lgast A%, prelfcrebly@ﬁ% ofitge ﬁﬁesmgzsufasglimqeduqu@ldq ltering
surfacle5 (F?hgl s at_least . .two ti erab t han

the |afger CIgss section.o the( ejn n{eﬁt 1%rtﬁf ]i%)](?(c 1Xn afoh grdlrectlon%sfhe erﬁxgt he

oSS Ssectl on opent ng

conpar t mensurfade ischefle consitlefedsys Ansliond sﬁltﬁadehﬁthbpﬁ)l&rr n&nﬂﬁaﬂfrgmﬁ'fus@t@msp&hédm nt.
Furthernore, the largest portion of filte |ngs ace F), is axially offset
relative tBreuCEPERL. sheqraghoYErP of ﬂterﬁyrf% § a5 Soceptablc

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

20  the amount of material for the 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

25  such as way to 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 unit.

30  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
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when the capsule is viewed in projection view along axial line A By

"l argest portion", it is neant that at |east 60% preferably 85% of the
filteringweunfoacsosis pl aced outside the cross section offCriP2@iompant ment in
the projection along direction A. The filtering surface is here considered
as the total surface of the filter nmenbrane mnus its pinched circunference

30. A certain overl of the surfaces y be consi.dered as acceptable. A
First probRENPELTRRIMEDY hBSranE BERR At AE7ae M S T ERBNLni 1 ty to
better conhbdde thd\nsiir@idiRtiTHRbuAE 2 EreferdblEhas A¥iRdlh@ample . £Mbetatered i s
about the reduction of the amount of material for the filter nenbrane and

consequent Py anf shandgdimmmn.dn ferm 2 jee oflianid saderpresgure dhat proraotendissalption of t he
3 T eC ' - . . neE
o R ST RSO R ke

conpress t cap I'n pa capsu er enptying
for reduci ngybhdorstedrodgevevalldisvest® b panivggsukainwmalps wif epenikgsrshbhlidse stiadl, capsul e

may be provide ith a sid |1 including.weakened |ines oriented in such
2o ey Lo. PIECTHERIE CEGHFER 4B ot BITRA Aupvii s GBS SRR BEERIEW s

i1 ustrat edelbéity. 194 HRIe SwloPaballel Bndri-pdralle] Bhildts Bfe pré@ded ARt hoxICONPr i ses
an inlet wall 22 for introduction of liquid in the unit and an outlet wall

23 for del Theflgworlocity thepegh the guilet(s) of thsaozdgpupreferahly e@nprised behwesn wal |
conpri ses kgAML . I | $.£S liquid
out et 25 1 ah42iseb oL fb MOERER e Rbes ShotB s HARE Bl SUt et s
24, 251@r ercepageldr,apart in the axial direction so that liquid inlet 24 is
pl aced outside the contour of the conpartnent 13 whereas the outlet 25 is

pl aced inside t ke cBigankclodts the €ilteompmbiaie 0 in A8 inken®dnigartngdnt p9 ef er r ed
design, the filter casing can take the formof a racket with a I?rger
portion 2795B41& oHsteam Sidsad doWasEraE I dnith therjreamberersm Grf thobittfon 28 of

nozzl e whi Eﬂg%%‘{' . lt}hé%&?n’{ nSAldud-8BRVRarlder s& RIRBYd Bpabs of?ﬂ@ﬁgbﬁlﬁ)ﬁt 25

preferably diameter, e.g., between 0.2 ard than 1.5 nmMm to form
a jet of | liguiddAuthddpwpstempuside ofithe cpmpartien, e §idtet membdranangifusthedi sper si on

of the, ingredien by liquid projiected through th ozzle, T utl et may
be 1 or hba_ BFPRa0L Py Sumrel sRERRRTE & P bR SRRENSmASE Bitura be
smal |, prefadaidvy fefraeeamisto adicdadihl demsctiondfithe flter ierdbiafe uhddrge reducti on
of the flow velocity. In a node, arallel or non-parallel outlets are

provi ded i Prepsyée sz itsrw_éakqgsﬂﬁﬁ\&g jarg PrefrraRly fored aang the ppleot t he
nozzle is pioef QLA ¥r ROTRES &%ﬂhb%km%lfb ﬂreég%)ﬁgdj%&ﬁ%mdmﬁe DidtsBincERN have

di fferent cross section such as circul ar,
of more than 2.5 mm. Between the support structure is formed a multitude of channels

20 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
26. The support structure can be a separate element, e.g., a grid placed in the casing

below the filter.

25 At the inlet wall 22, the filter unit further comprises a gas inlet 34 for enabling
supply of gas under pressure, e.g., compressed air, in the compartment 13. The gas
inlet can be, as illustrated, an opening through the wall intersecting with the outlet
conduit 33. Therefore, it should be noted that gas entering the unit will bypass the
filter membrane 20 on its way to the nozzle 26 and will enter under pressure the

30 compartment. As a result, the filter membrane does not create a pressure loss for the
gas before entering the ingredient's 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
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rectangul ar, etc. The casing encloses the filter nmenbrane 20 in an inner
conpartnent 29 form ng an upstream si de and downstream side wth the

ci rcunf erwoce1dswii the filter being seal ed by the casi mgTiIRP2@0/056p43 d-t i ght
manner so to avoid bypass of the filter by liquid. At the downstream side
of the conmpartnent, the filter nmenbrane is further supported by a support
structure forned, titude. of . sma 1...The uds have
Flat tree ameay ol Man 26t in b3Pen s o0 e b BSirE amdor
pressure apfemifRitep membRineakpdorattl By thdighs injecoPT of Bk aRY sipply@siic, ong t he
whol e cross section of the filter nenbrane. Mre preferably ;&Lacent st uds

are not di dedincddheperfasatar @q@mlmeryemms@@w@%ﬁlwdélamsloA@ age there is
formed a myl %ﬁ Aewaf ¢ hf'aﬂe Ou‘% {h% t](?(f g%écg&%rmrmﬁ&qhggag On'ndlﬁ’df' | tered

t hrough t he ne rane nprises at e outl et
condui t5 33irflawenatticsgmé entryl Thergas pedahion kabsd weemin ¢lban ovheatexeam si de of
the filter nenbrane, via channels 32, and the outlet 25 of nozzle 26. The
suppor t st PSRYTAHRN ©%le e a separate element, e.g., a grid placed in the
casing below th e inlet wall the filter unit further

filter. At t
conpri ses a gasﬁ‘%?tﬁ’t‘mﬁﬁof@’t" tﬂﬁéﬁﬁ"ﬁggl%‘iﬁ?pﬂa&y Stovsxer imarefyrekdssies; e g.

conpr essedth@'cﬁsmé ﬁ%ﬂﬁe&mrﬁaﬁggv FBwhit R arOR8 dédaRborclipp&tiogiher.
il lustrated, an opening through the wall intersectin F ﬁe out | et

condui t 33Figuteet dforsahe filtershai) &witke a howesdhatflvasing 33 meupmag halrﬁ@asjnﬂi t owill
bypass 6 he3§ I"Ilh é}wgmhrgﬁrc%g‘ Sﬁég oy %\g}oﬁm\ﬁ%}éﬁl u}aP ﬁd&%é]l%ose ge%éiﬁg%@%ﬂlé ent er

under }i)l’ essure rane does not

Create a pdgusitythe bm&surfdi‘rthé hﬁelgﬁﬁnﬂmﬁmdhef(ﬁm’frﬁﬁg inG direalar ggroed/irelgé s
conpartment. Both the liquid inlet 24 and the ga i nl et re cI osed by
the top metfsHgma0 a% theﬂea@éla?t%@ng&ﬁe%@n@flﬁ the nges ?9@1‘191183@5 | Wity

perforati n&ks&hﬁle%%%@%d‘h /rg&gs %gbﬁ: @1 &lthke n&@ér%alf'c@sﬁ?'iﬂa‘t Eitd 1ﬂfo athe top

menbrane4 1's seal ed around t liquid inlet and gas inlet by seals 35, 36
(figure 1) grovheridgeoseetiomfz af mhelpp@@alfmabnaﬁ& it§0pblrlfecasam@kithb§/set:mm189as

inject f the fl.ui,d, gu dev erfor an only
ent er éc’iesBﬁck ipely |4ﬁt‘£$%°§"’| °8h{“é"“s/§%° ‘O“Fg‘”g ‘thE 51"tr% HE: %P%@% | over
chance of faomtamh&atanemng‘pdrhena&bfﬂreamcret.than if the gas and liquid inlet
were the sane entry. The gas perforator can so remain clean for the next

preparation cychgillustrated 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

20  point 43. The filter might not be necessary welded to the casing if the pinch point is
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

25 amongst a larger material choice for the filter without having to care for welding
compatibility with the material of the casing. Another benefit is to simplify assembly
by using ultrasonic welding for the thicker elements of the unit and avoid damaging

the thinner element (i.e., filter membrane).

As shown in figure 8, the structure of the filter unit may be optimized. For
30  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
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The structure of the filter casing 19 can vary. However, in a preferred
design, the casing is fornmed of two parts 37, 38 which are wel ded and/ or
cli pped twoebtwensoski gure 7 shows the filter unit 18 w t IrCa/HPoWw0/05d0as f
casing 37 and an upper half casing 38. The |ower half casing 37 has a
protrudi ng circular ridge/groove section 39 which delimts the contour of

the inner conpartnent for fitting in.a circ r groove/ridge section 40 of
t he upper H‘é?af‘ceeé‘gﬁ’ﬁdrag@fe“g# hﬁr?“é‘%f‘y?ﬁleﬁéd??&;d}ﬁa@“gs@r’F‘F‘B’hdlfggﬂ the unit is
assenbl ed RynBrGELMrsialOFd sk BEE B paAchIa0 thefratto HBiditHa ng& halid beasi ng
that fits in?ora groovglarig(ge sect?on 42 of tahe lglppclé,‘)rohal éasi ng 38. It

coul d be asptimized tdprometectasoiedud®n and Jowerampaettameayijomrgent42 f or m cont i nuous
sections fromthe |arger portion 27 of the racket to the narrow ng portion
28 of the rackelnorder tolrédust tht risk ofidafiagingahe filteramemirane during apseingadid upper

hal f casi ngs .37,..3 e.assenbl ed ile pinching the ci.rcunference 30 of
The 118 or i i nle: 24 fuRR BTeaGhe e aRfle R T 8e 4G 47 AR B850 o bend
the circunfeilanetedindighrdtl] a perfdratorticsBtintdefROton U8 43provided betwieen thd ght not

be necessairﬂxja wel ded_to the casi ng_ if the pinch point is sufficient to
mai nt ai n t Reetapg the filier membrane 20). dbe defiesteriS can be anadg dnteerat with theapst d bypass

effect dur g oPRRIGALHEM! call e dichcd Bl riis R tﬁﬁ%gwggﬁgg{e iRt Gpdtiingt L he

groove/ ridge sections by suiltable Ing I'ines I nstance. The
benefit of awkinsktmeativeetodlsopegingadherefoue ligaid adympss biesifie passagesd8i des in t he

W thoutd nathringe PR ie P EpHBECRIAT Ml Bf oAl AR oA Sid ' OF (e

casi ng. Angkéesrikigifeind prosidediterdifdsial proRse@idpahsbyerfishtitth Albig ink®akial wel di ng
for the thicker elenents of the unit and avoid damagi ng the thinner el ement
(i.e., filfigsctigpdplhedeflectascayidalso bp aperpgate prsce tlﬁ%rpgﬂieﬁ&@fw&eé thg filtefe filter
unit may bg pRLilLagd; For exanple, the filter unit can conprise a
reinforcing structure 46, in particular, at the narrowi ng portion 28 to

enabl e t he COF‘dtH;jénohfér Pﬁb{%&’l%f’ilmu&t@c?idﬁ Ls ¥@ddq 1Q‘,J¥he"8\%})§tgfe Pl iokgw
maintaining rigirdity of the unit, 1n particular, in’view o uidic
and/ mrethaninvahticoodiffersan differenfaspectssFiastof alli h@lterainitfI8ris proyidetimddtiur e forns a

Facker . o cermuriesst Rl SR ARG il e PR 28 BERTR. 1
par ti cul ar thelppsiblentbodirgdril] thy filter ¥B8inBiine S0 @41l datbeBREInThe Btk valrzpnot €
cost reduction and | ower inpact on environnment.
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
20  upstream of the filter but below the outlet wall 23. A second upper compartment 51 is
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 upper compartment 51 and partially blocking the
flow coming out of the filter membrane, the outlet wall 23 of the filter is provided
25  with several support elements 52. The outlet wall is further provided with a multitude
of openings 53 for allowing filtered liquid to properly distribute through the filter
membrane placed upstream. Therefore, the liquid supplied in the capsule through
liquid inlet 24 flows under the unit in the lower compartment 50 then through the
filter membrane 20 in the upward direction. The filtered liquid is thus collected in the
30  upper compartment and flows through the outlet nozzle 26 comprising a small-size
outlet 25. For emptying capsule 1B, a gas inlet can be provided independently from
the filter unit. In particular, an indentation 54 can be formed in the flange like rim,

e.g., beside the filter unit. For gas to be supplied in the ingredients compartment 13,
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In order to reduce the risk of damaging the filter nmenbrane during opening
of the liquid inlet 24 when perforating the nenbrane 4 in the area 47 just
above t hewDrbewi128@s illustrated in figure 12, a perf or aPCoEPR@SI0St0aNt
deflector 48 is provided between the inlet and the filter nenbrane 20. The
defl ector 48 can be nade integral mﬁth the inlet wall of the casing. It can

be designed as a transvers br.i I n eni and i nset
relative t BCAPRMSPRFANGJS pef tg‘fIS eﬂ %Sti' H%&‘? ggggrﬂﬁy&éﬁ@’ glgesages 49
formed in megibrdhe@hn BEtavEied ottty bmleelgﬂmaneleﬁlbﬂ oFahd fluidisupglyideSice bhBy

defl ector could take various forns provided it creates atBrotectlon agai nst

per f or at i 0BASHNGIRLPIEFHUES: %&qoalrsedWw indet cpuld atspdbequpyided vythe Sitegunit-so be a
separate p*l‘ﬁ{ﬁrg??&%eﬂﬁé?@y?&%‘@ﬁﬁﬂe }%%alfnl %géscﬁﬁgd e i t‘ﬁ?og\é’af thl n anot her

enbodi ment rate |gures e capsule e

nvent i on di {1 exp. AL ELAMPBPRELSed, B fehlioRlo Ablies Bs (d bd 8h i L 18,15

provi ded whi ch conprl s an ou applied the filter
menbr ane 2ﬂu1d(§0]3151§'aléylcé acdofiding teethie i ntoib adhipreafor reblflelrfgid da@ﬁulaﬁcﬂbrane 20 is
pl aced between the outlet wall 23 and the bottomof the filter receiving
seat 2 1 oPreP‘I‘fé“‘B‘bﬂg/an‘)i“PP'éﬂlicﬂmpﬂ?‘E‘PnQS4 &seribsdoyi ded on the side of the unit
whi ch communi cates with the | ower caonpartnment 50 placed upstream of the
filter but beI ohhe Auidsyppladeyise S p8the Anveatign fyPigab¥ COBBHSRS A §APREICS 1 i s

for med bet Stéqﬁ Bl"?%‘%{@ Ilecége ﬁl@@a%%?e Lo?h ﬁl@'ﬂ%lc{epms @1%9%)41& whi ch

I's seal ed on th rrm>S of ody of the capsule. In order to

avoi d the supplyngobp é?leomplﬁsiogrilquilaa{igamglpph’ mbansupipefluidonprly gnewpt5751 and
partially bl ockin

t he, fl com ng ,out t filt menbr ane, the outl et
hal 1 53 o camarer feareh s SRRu e s bt ring o sEb I PR o e b8 T
outl et wal foritige dapsdlbabIdBY. B bateidulat, cBmplefentary g@iamgfmém 3bRg3hdeapkale
allowing filtered liquid to properly distribute through the filter nenbrane

pl aced upsheldemic apddass o are preaded 8y F@PbélagsasY@asqmblt%eanéa%Wé of fi€ough
liquid 'n'sép%éh%i&aiwﬁ Nfleba gﬁcm aﬂoﬁ%p g Ahcgiﬁ\ﬁrshg etg@r@ 50 then

through the P ter rane Int I rectl iltered liquid

s thups col | ectﬁghmdwﬁog R, SORRATHIT AL A LA NG, out e

nozzl e 26 conprisin errpt yl ng capsu el B, a gas
inlet can k@ant@pardwﬂlchﬁnjapmdemwnm the mpsﬁlh@tﬂmelth;&roﬁme,ta gldurpgy ti cul ar, an
| ndent ati OlrrllseSrﬁor? %P th%%a;l;scl)ﬁenﬁdthé Hulldhs%pﬁllyadggl%e | léor 1nsrténce 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

20  the liquid 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 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
liquid inlet 24. The first position is illustrated on figure 17 whereas the second

25  position is illustrated in figure 18. The injection plate moves from the first position to
the second position, and vice versa, by a cam mechanism 62 which is also mounted in
rotation along a second axle 63 on the base. Similarly, a gas injector 7 is provided
which can take a first position where it maintained away from the gas inlet of the
capsule (figure 19) and a second position where it is engaged in opening of the gas

30 inlet (figure 20). Again the change from first to second position of the gas injector 7 is
controlled by the cam mechanism 62. In an advantageous manner, the cam

mechanism 62 is common to control both the positions of the liquid and gas injectors
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e.g., beside the filter unit. For gas to be supplied in the ingredients
conpartnent 13,the top nenbrane is perforated at the site of the

i ndent at iw0.20feg@nat i on of the nenbrane can be carri ed POUEPRY10ASGHRE hani cal
el enent of the fluid supply device or by gas under pressure. O course, the
gas inlet could also be provided in the filter unit. The product delivery
system can, be fhe sane as described in tEre first node. The. descri.ption wll
now be. f oclTSHaM ATRATAE el 1k R DTl PRy e3 BOmISsTSt ierdnd ROSUOR SLe iy devi ce
accordi ng 1R lfufl infé@R hhPRread A ERAd i fIRER) Lol posRRRSTh&cd@r prepar ati on
of a nutritional conposition as described. The fluid supply device 55 of

t he i nvent msghanjsm 6211 paréeHerrjospsise atlgps gpe fiFs care poB® iggonthesi ze to
receive the.ca h S Dl ekl ; | ui d. group 57
conpri si ngﬁp%glﬁlﬁétagen dg%sl&sstﬁ%%l g3‘/%lz(§irxeans. ‘%Irﬂéh F?SI d{gsbungtBFﬁyégﬁéeégggi}%conpri ses
a capsuj e haod clen pomisas aredimkbdisethd 8arhe camhieeharmign ao gtaatheg apesjistacom of
reference for the capsule holder. In particular, c |.e tar ui di ng
means 59 oHCIHESPELHEURISCIRE ’GearCOS’Bd‘aﬁﬁ‘PB‘&%’éerS e %i lgeesg‘o’fvéﬁe gﬁ%bl ing
easy assenmpig, ?Qrtﬁ'ﬂ%ﬂa%m?g’ @ cHahgd the pe&Rsy bend ‘Pi'q%lﬁnj‘eﬂ%%tﬂi}%ubﬁﬁg gguch as
along a longitudinal sliding direction B. It shoul'd be noted that the
filter uni plaegdlofThe hamipartontGicierminglag eaeenivid surfage relasivigde axle 63awhiclmhi ch i s
associ at ed_wj . he. 1] € 10t i j msertion of

t he capsul By‘gh%p?ﬂt‘%@%ft?cﬁ?g%ﬁ‘ﬁgﬁdﬁg‘ggﬁ%‘g ogghre%l% S"sutl%irllégseh,ouEih%ee Wﬁt ?Funi t can
be par 10 whicaling seassach as &l Oking (i@t shoyut) Gndyrjeesiaeiatad tol thé fgectioagldter t he
liquid injector, The fluid supply group,.57 further conprisses.a ljquid

i nj ecti on &ri?@“weaea&?h@u@rﬁeﬁmramddﬁ? Hpwdrlpt Eigygesi P20 s tI"?qui d

inj ection plgh®c4R p6Afdnss alPs%Sberhf?nf@%ﬂ eb@ntr! @frficabNhshAoh @& less fjderdpount ed on
the top part of the base 58 such that the plate can take at |east a first
posi tion ain dirscton ohtbe igag mdat ororicdarjyy dbedevawadoes nonshokeall thqdew@ili ml et openi ng
of the capsul. nd a.second pasition at which.the.inject iS. e ged in
opent ng" of PEHEMRT SR eEPRRmE S B e Phe i B b RBR bl IPuTBPOR | Gur e
17 wher®aspbdiorsacandilfratédns dor replatin s gadtigjectoninfitsgfitstepobflionTHéch nj ecti on

pl ate noves fromthe first pgosition tq the second position, and vice versa,
by a cam nEeMiEiEYR Wa%fﬁa&?ei‘%ﬂ%ﬂfgﬁnﬁgﬁﬁﬂr@a of RAYWRIEAS-on al ong a second axle
63 on the base. Sinilarly, a gas injector 7 is provided which can take a
first position Wredifferant merptthe filler wiald sansaparpte fipas theppriulopnd bra capsul e
(figure 19)i;phdhR geGeond position where it is engaged in opening of the gas
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inlet (figure 20). Again the change fromfirst to second position of the
gas injector 7 is controlled by the cam nechani sm 62. |In an advant ageous
manner, twWe 20ewm28@s¢hani sm 62 is common to control both rhe/Erosios@ns of t he
liquid and gas injectorsin such a manner that the gas injector noves from
its first to second position at a tine the liquid injector has already
noved fromfirst to second position. The cam nechanism 62 in particul ar
conprise at | eacLAAMS first camportion 64 acting on the injection plate
and at | east one second cam portion 65 acting on the gas injector. The two
cam portions are linked to the same cam nmechani sm so that they always act
on their respective injectors in a coordi hated manner. Figures 17 and 18
show the first tdrapseetordhe srerawtipngl 2 Bulsitignyeredist ngsdeviesradgpted te | qui d

i nj ector 6?‘%}&@%& n}gthﬁggpggleg %q%Enguig%n&@ig;n%prti on 64 form ng an eccentric

surface re I've'to ax ushes 'the plate 60 downwards in
directi®%n of tha leapsnd eampartnseino(ll3) ctretainotgathtti thertal sgeddiengs foedles such as an

Oring (not shown be. associ ated to .the. inj.ection plate for locally

or cat ng. SPIEPYETE SORY nArAR Frer I irieao T arediedd i 20 Show ¢ he
second cam por t } ReBRlapled Porl RMAVIHG RBRtaRBEMR dontaitddlih ALligyeNi ng on the gas
injector 7 in direction of the %as inlet. For clarltilih t he devi ce does not

show al | the deehgracterizad prathet e fibter istfpened assfilter uait (F$) witielhsomprises @pl aci ng
the |iquidgjni j L0 W [ L . for
repl aci ng ?‘r%%‘gé‘ébﬁ%ﬁ? gc tg}r?d %lﬁmil'tgez fali lr(g%) %g%@?gﬁﬁ@%gﬁé%g@? fa(l;:{?’ratgéurn means
can bell n béitiet xatlRoniprisipg langast@ne dquidwaklen6) cdmmanidatifgewghthenode, t he
filter unit 18 can E&garate fromthe capsul e and be a di sposabl e

devi ce. CLAFNRPAIMEEL b e for the preparation of a nutritional product in a
devi ce adapt ed HOCasIR tchbidiip @ cldimt Neh&BRSH) e in Bt thedRRSUbRIE PPNE Si Ng:  at
| east one conpartnent (13) containi ng nutritional ingredients for the

pr epar at i opesitioned exially effsétaelativeptodhe bitering wataps abthe dltenvmembrane (3®ppl i ed
liquid, afilte for o Vi 1. nant I .infhe liquid,
characterized iﬁn' C?%g@tet% gceor?ﬁnlgtt(ggﬁirgpggf%ﬁ%d& %H%ﬁlﬁ%ﬁéﬁ%ﬁgfﬁy il ich
conpri Bes porbud inembramabr ane (20) and an outlet wall (23) for supporting the

[i1ter mombrane, the outlet, val L OMRUISNg 135 5| 3oL, il Sl ot (20

conmuni cating wt
unit (18) comprises a relatively rigid casing (19) encasing the filter membrane (20).

5. Capsule according to claim 4, characterized in that the filter unit (18)
comprises an inlet wall (22) forming with the outlet wall, an inner compartment (29)

20  in which the filter membrane (20) is inserted and the filter membrane (20) is further
liquid imperviously sealed at its circumference (30) to the casing (19).

6. Capsule according to claim 5, characterized in that the casing (19) is formed
of two half casings (37, 38) which are welded together; which pinch and/or weld the
filter membrane (20) at its circumference.

25 7. Capsule according to claims 5 or 6, characterized in that the inlet wall (22)
comprises a liquid inlet (24) comprising at least one perforation-resistant deflector (48)
traversing the axis of the inlet port for preventing perforation of the microporous
membrane (20) by a liquid injector (6) of the fluid supply device.

8. Capsule according to any one of of claims 1 to 7, characterized in that a

30  plurality of ridges/studs (31, 52) or a grid are provided between the outlet wall (23)
and the filter membrane (20) for supporting the filter membrane and for reserving

space for the filtered liquid.
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2. Capsule according to claim1, characterized in that the liquid outl et
(26) is positioned axially offset relative to the filtering surface of the
filter nmewbrane28i@). 3. Capsule according to clains 1 ecrapebeseun the
filter menbrane is a m croporous nenbrane. 4. Capsul e according to any one
of claimse 1 to 3, characterized in that the filter unit (18) conprises a
relatively rigid casing (19) encasing the filter nmenbrane (20). 5. Capsul e

according to claim4, characterized_ip.th he filter i t, (18) conprises

an inlet wall ?-é«’zﬁpﬂﬁ%ﬁ%f’#g“ww weofa[}%qﬂseﬁ%&aﬁﬁﬁf“éﬁwii{ﬁ at "t(martrrent (29)

i n whi ch GhRubichifisedBbBaRRe dé18Bing the conpdringatt (3Y addefiltariréceivingenbr ane (20)

is further 'liquid inpervious|y sealed aft H‘s ci.rcunference (30) to the

casi ng (1992t (R) rlegyskupsaean ofgheipampartieny 1oy @Fg@’ﬁgﬁtﬁ’c‘f"&@@ed in that the

casing (19) is faorned of two half g¢asings.(37, .3 L.Gh.ar ded

t oget her; whi ché'&{aﬁﬁlﬂe ageordie t%a]f’lﬁ" ?ﬁ@“ﬁ‘%ﬁ%ﬁ u}rg’ﬁgrgﬁgerﬁ%%ogf’ Miﬁ s

ci rcunfer anger portichd PP ositiogeddn terftitet receibing weat ndx nrovinppatiore@8red in t hat

the inlet wall 4_‘22‘; 0 ises a liquid inlet (24) conprising at |east one

per f or at | STFFFAEHEP ﬁng‘%h(g@for (48) traversing the axis of the inlet port

for preventing at i.on. of ] CoF ; Hans ) by a liquid

I njector (6) 011{)"?:?&9"{‘ %élc lsn%ﬁcf)ft'@ﬁnd%gvﬁc@&%{g&a%g%e ac%grﬁgi ng to any one of

of cl ai s récetvingBeatc 2brimplacedittangyetsally offcengedyklative torthe epmnartagalsi B uds” (31,

52) or a grid are provided between the outlet wall (23) and the filter

menbrane (20) 12iCapadpancoiding te plaim i 1.wcharagterinsd inbatthefiterreserdnd vi ng space

for H]@ f'gégﬁ?lﬁgxt %ﬁ%@-fﬁn%&ﬁl%%é}%ﬂh%é?&stc%ﬁhﬁu @itthedappevs 1to S,
cte n at "t he u

char a rized apsul e conprises a body (2) delimting the
conpar t meike (ingf) effthe eompartment r ecei vi ng seat (21) placed upstream of the

conpartment for lodging the filter_unit (,18)..10.. Capsule,according to
claim9, char aé?-é?ﬂpi‘@ﬁgqcﬂrdf%é? AR ¢ ‘??’P‘é"'&“\gﬁh‘miﬁfﬁﬁﬁuﬁ & grléer portion
]g27)_ positfﬁbﬁpﬁgtélsh?oﬁdﬁem}‘s'gbstiﬁrgtmﬁﬁ)wgmmhﬁl filtop dhembrae(28)iand |oort9 i on g (2)8)
orm ng e outlet nozz| e . : S e or di.ng. or

char act er iPSQY&FSs ForpYpicytipn b%\%Ye)F’éfhfe eét?gf’{;?ﬁlbe & ﬁ%‘{ © %%lt? nge%BFJé@iégs

transver sabmyarghdt €rshred rel ative to the conpartnment (13). 12. Capsul e

according to claim1l, characterized in that the filter-receiving
14. Capsule according to any of the preceding claims, characterized in that a

common top membtane (4) is sealed onto the compartment (13) and filter unit (18).

@

15, Capsule according to any of the preceding claims, charactetized in that it
comprises a liquid procuct delivery system (15) downstteam of the compartment (13)
20  chosen amongst any ot of!
- a perforable or breakable wall,
- a combination of a perforable wall (17) and at least one perforating element
(16),
- a valve comprising at least one hole or slit opening under pressure and,
25 « a filtering wall with premade orifices for separating the delivered liquid
product from solids in the compartment.

16, Filter device comprising a filter membrane (20) and an outlet wall (23) for
supporting the filtet membrane; the outlet wall comprising a liquid inlet 24 and outlet
nozzle (26) with at least one liquid outlet; wherein the filter is configured as a upit (18)

30 for being placed upstream the ingredient's compartment (13) of a capsule for the
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seat (21) extends hy a flange-like rim(5a) which nerges continuously with
the flangelike rim(5) of the conpartnent. 13. Capsul e according to any of
t he precewongiocizsisms, characterized in that it conpri se®CauErPo@ensdie gas
inlet (34, 54) to bypass the filter nenbrane (20) and provi des

comuni cati on between the exterior of the capsule and the interior of the

conpartnment (13).. 14. Capsule according to. a of the preceding clains,
char act er | PEBaRtoR pka nyjri B'PﬁerFPadPSbWWIéHgP%e %} pyodru @&I‘%ﬂg%&‘f’ég‘fjhe
conmpar t mentofdimépgi il ter unit (18). 15. Capsule according to any of the
precedi ng clains, characterized in that it conprises |iquid product
delivery system (15) downstream of the conpartnment (13) chosen anpbngst any
one of: a perforable or breakable wall, - a conmbination of a perforable
wal | (17) and at |east one perforating elenment (16), - a valve conprising
at | east one hole or slit opening under pressure and, a filtering wall with
premade orifices for separating the delivered liquid product fromsolids in
the conpartnment. 16. Filter device conprising a filter nmenbrane (20) and an
outlet wall (23) for supporting the filter nenbrane; the outlet wall
conprising a liquid inlet 24 and outlet nozzle (26) with at |east one
liquid outlet; wherein the filter is configured a unit ( 1S) for being

pl aced upstreamthe ingredient's conpartnent (13) of a capsule for

t hepreparation of a nutritional product with its nozzle (26) protruding
inside the said conpartnment (13).
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