Capsule for preparing a nutritional product including a filter and method The present invention relates
to a capsule for hygienically preparing a nutritional product containing nutritional ingredients by mixing
the ingredients with a liquid; the capsule containing a filter filtering the liquid supplied in the capsule for
removing 5undesired components contained in the liquid. The invention more particularly relates to a
capsule for insertion in a device for supplying liquid in the capsule for preparing a nutritional product by
mixing with the nutftSAireRIERA sch Busitionalprednchingrslinsgt dptesanddnstiedic nutrition
formula. The inventign also r(%lates toa nﬁthog usin lsgjc%h c%)sule. :Il?NutritionaI corrtm ositions can
be, for instance, infant ffitiad o7 A1L8 1 F?ﬁoﬂa?ﬁﬁcﬁi § 16F POdHiBILY INVARBY BN BEBPRE, persons
having nutritipnahcleficiencies mutetiiait sadrbésatc by positignbearefaidipareditiomingde dients
contained in a capsule b additigﬂe?fﬁ? quuid su;[:lh as water. The liquid mlayfcontain undesired

contaminant&’84¢ 8%nﬁ%|8%8-goarganlsm eﬁﬁg/tc})llﬁ sl psaur%% leeg Ctrel.tgh.? GU i (rerrgfrsl%lrré%nic residues,
etc.). These diblevitesicethpomiam toanimst ow kil begeh dted drentitieniow g dratoiarthediguidtesamixed

with the ingredierys o ehauie.an hyglenicand safc pigparafion of the compositon, , , Therefore,
there is a nee(ﬁor a capsuﬁte WhIC?I ena% es pré:)[?a}]a ﬁ)ncbufl nutri |ona]i)compo§)|¥|(§)n fOIginstance an

infant formulauaitodhelr foabhadw positignsiith eheonvetivent arpdedadetszanhas 20WOR0GGMAEL59
discloses a method for prepaying a single serving of a nufritional composition comprising introducing
|iC|Ui d such a%rgvvgtne%'lurﬂ Ponglalf (% ad%ﬂ%ytrlgon?gnmﬁ% 'l[l}le 1#1}7611'[1011 ﬁSO I ERGSC%O gl) me&#)cp

0 a cartridge containing a unit dose of the composflon in"concentrated form.
Thereby, thexsiagetuichtoapsett prior to the introduction into the cartridge in order to remove pathogens
from the water. This treatment may be for instance a pre-heating, a filtering or an irradiation of the

water With ultra-viokStizBligrktl compvEtiRAe 8/01R3 fdr ekitescom ateioawlaicor tdaehesrithenplinciple of
treati t filt d ' ifi LG iy |
reating wa %gﬂ%@&@@gd%i&s | \1/1%351'5@9 fﬁ%%eg%&gige‘t?,‘éé‘ét}ggg‘é’cflé%%ﬁs%'%%fﬂﬁ1 GOMmPeSHRYR- o) a capsule

inserted in a dispenser. or the preparation of a liquid
comprising atdyendibeableodwipserpnwalic prepared from ingredients contained in a capsule by

addition of a liquid such as water. The liquid may contain undesired contaminants such as
micro-organisms and/or solid particles (e.g., dust, minerals, organic residues, etc.). These
15  undesired contaminants should 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 convenient and

safe manner.

20 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 the water. This treatment
may be for instance a pre-heating, a filtering or an irradiation of the water with ultra-violet

25 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.

W02009/115475 relates to a capsule for the preparation of a liquid comprising a

30  puncturable delivery wall.



A capsule with an integrated antimicrobial filter has been described in WO 2009/092629 and No.
09156782.6 filed on 31 March 2009. The antimicrobial filter is preferably a thin microporous membrane
which requires extremely precautionary measures when handling and positioning in the capsule during
5manufacturing. Handling of the filter itself should be controlled in order to avoid beforehand

contamination. Furtherpair. wifehablapesiiopigmadisanireting okthaitilieiiadhe wapsule must be
assured to avoid an fiIterinE defect during beverage preparation. Therefore, handling of the filter
I

should be fa¢flf3E¥ 6y PR WA S Gbkske8 ¢ Masdh7®Hliction whereby ensuring elevated
hygiene and quality standards. 10Furthermore, there is also a need for optimizing the use of
packaging (i.e., noﬁ%&aylm&@i?éﬁﬂtfﬁéSéﬁﬁ%fm%ﬁhm BATFRREHR b e é%?&&fﬁe&h&ﬁﬂvér%sapsme to
the positive kqtighilggadcauncigningivatiecsansd e antlpsefedaldyitiofingvidena capseleduitapmentally
friendly and cost effective prodyct. Another requirement is to ensure the release of the dedicated
amount bt tHEASRHEL fi’%ﬁ%%%ﬂﬁ%&ifﬁ%‘é@BB§8IE@8?Q§% ETCAte feed for each
capsule, e.ghefitiehdbyneithiltioN oFsighdiaant antelut] e positibivinaldiglLidstoti sh e {két filtéhe
capsule, most referabty, the g}apsule should bi em 'ed.fgﬁéa@di%uid nd solids. For this, the filter
in the capsul8 tX 2PERTRE BYS hiiPESi Shed 8%(%1;5?8? &Y g4 %%Y%{ﬁg?rﬁé?ﬁ%ﬁ%?%e capsule
during the emMipdyingqperalitg. Astr st sHhe preSaoikiat gds eanldbe widuifisiadipeproperly empty
the capsule or a too high pressure of gas.is required which has an impact on the complexity and cost
of the aystorios DTRABHSR AR E AP Le BYE orE N L3 LRI emptying of the
capsule,i.e., between the gas opening device for the gas purge,and contaminated liquid, e.g.
ol moredien SRR, R Sera e e RN RRaARE e e

clean-in-plageasytssésnnvhéotapsold ovidnae dtherdeite throressemgiex. thmathsrl egquire pusitivs to ensure

that the fiter G supoort e deformarion und

friendly and cost effective product.

€"and preferably to provide a more environmentally

Another requirement is to ensure the release of the dedicated amount of the
15  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 pressurized gas (e.g., air)
injected in the capsule during the emptying operation. As a result, the pressure of gas can
20  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 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

25  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 under
the pressure of liquid supplied in the capsule, in particular, the pressure at the upstream

surface of filter.

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



the pressure of liquid supplied in the capsule, in particular, the pressure at the upstream surface of

filter. One or more of the above-referenced problems are solved by the appended claims. In
particular, the present 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: at least one

compartment contajpipg-iuiraional jnatedieRis iRmthapre RaialipeaE RiheeBHiiRabRrekict in
combination with the supplied liquid, a filter adapted for remqving contaminants contained in the liquid,
characterizeBUiHORRIREGTIHSH 18 forder 492 tadelio SHRRbA AN ED R Shis 6P aUAfe i SARISHARe and an outlet
wall for suppeyiipeidhe filter membrane; the outlet wall comprising at least one liquid outlet
communicating with the compartment. 10Preferably, the liquid outlet is positioned axially offset relative

to the filtering surfatld GFHE SRR IS Fa NS RIAEAM i HAB HRE TS AIE NS5 RS REaPAaLm? Sfset

relative o thgeampadnaeptofiefarabivbineiapsitethasppedy dgliaiting a compartment for the
ingredients and a filter-receiving seat for the filter unit. The filter-receiving seat is preferably located on

a 15side of the confpAlFhataPISrEi SR YHE fRarHRILSALRAR digidhe lidfdy preferred mode, the

filter unit coropiisesrelativeliatigid asing RrerRIAY AHaElanMembianemAsa eaHly theniesection of
the capsule is facilitat(fd and more hygienic since contact with the filter membrane can be avoided.

20The casind ProtebN Brios SURPPELnG Aht HHar maraRianse the owletnall femprsingiat asint here

that the filteroupitifpimsaressambhychatcanribg hassigd@aiemanipulated, such during manufacturing

of the capsule, while maintaini he filter membrane protected from external contact and mechanical
constrali?ﬁs by the Clgé%&ar{)? tﬂg ﬁqulci outletels posal"gone:d ax?aﬁy of?set réatgve to the %(iterlrrllg

surface of the filter membrane.

Preferably, the filter unit is positioned axially offset relative to the 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

15  side of the compartment.

Preferably, the filter unit is relatively rigid.

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.

20 The casing is preferably pressure resistant and handleable,

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

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

30  composition.

The casing also at least partially bears the pressing and sealing forces exerted by the
liquid supply device onto the capsule thereby relieving the effort on the filter membrane

itself to avoid its rupture or damage.



Preferably, the filter membrane of the unit is a micro-porous membrane. 25More particularly, the filter
unit comprises an inlet wall forming with the 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 preparaﬁ%fe@&tst?e hetpaianak ligoreh ADEPRIBARIIOEsings Mie RSB O algedab Rast D awially
bears the pressing and sea ina forces exerted hy the liquid supply device onto the capsule thereby

relieving the BHSEBHPHERIR ke drsldrd et S sUeRTErenpt e BF 4atingys.2- theprardplbly, the
casing is forggthgf fuehBlincasinasvhieh Ris\waled tagethshstibeBlieneamhempned eshamdior

welded at its circumference by the casing, e.g., the two half-casings assembling together. The

half-casings RaR R BN lahHespais¥eldingm d Ast e e chisREisisarsr Bad & Meithelding. These

elements argsuffigieniivrigidljriasisbbhgarding snserine Repssweratguiciriastas bethRgapsule.
These elements can be made of a food radeg%mer such PP, PA, PE, PA/PP, PVC, PS, PEEK,

PLA, starch-biseradaanlynensech Richid Euihbn i BSnibikdtidns AngrsskBrstdrably, the

outlet wall prgfgsaibloeatpRIisesha Sk salicfavainasm plerality of ridges/studs, for reserving
space for the filtered Ii&%&ntg partjcular mode, the 10 microporous memb;ane can be supported at
e

its downstream outfé€ § QU SHRICRIE S P EP BRIt b g RGP AF I e B dthpartment of
the casing aprgistiibgied-askossstiersustacm ekhhaeficropdinaedemidane Jhisiglehsductne
ensures a minjmal deflection of the filtgr membrane und(?r the pressure of liquid and aJso enables

collectibh of THE RROTAUS T AR SHR RS SRR BE AR B QN UL P S LTRSS BY S BIR S the
compartmenis 1§18f prefding oskeathietbl uateredmpatieh suppaks digne prmnanbianedfdgsaapsule to

the casing coFBHEEL AFIBHSTRETIGDHER DT P ek KoM DB Mo AL B BeltGFSEER fosistant
deflector travesgingrtheakisuef thadnlat pastJorcprengiiingparioraiimeictir ciciaakeus meabrane
it opening SrARE A A AL E LA 0 A StV A ELENE: ThETRHEBLEF Thay take
varioud shagasiantSiaesite e wickthupnia ileknesPorts 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 to the capsule.
20 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 the
25 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 amount of packaging
material to form the filter unit and consequently reducing its impact on environment and

furthermore lowering its production cost.

30 The capsule can also comprise a body, for instance, forming a cup for receiving the
ingredients (e.g. infant formula). The body delimits the first compartment and a filter-

receiving seat placed upstream of the compartment for lodging the filter unit. The filter



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 the 25ingredients. 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 ampyséAfpastagingaiesirltedosmitbe filkenwni e ceasaaenthsedpGIng its
impact on environment and furthermore Iowering{its production cost. 30The capsule can also comprise

a body, for ifSt&hfcRIAdRRtiAR lipeuphe ProRST i tRRsRErfIBRcaps e raAlsR RN HZ) 1938thody delimits

the first compasiegNtTaRdcuiiliesy eeabingSaaiblaasd pasteamnolthe roorsntmentdrizledging the
filter unit. The filter receiving seat enables an easy placement of the filter unit during assembly of the

capsule on HEBRSERIEHES line. The number of elements of the capsule can also be significantly
reduced, The body&c%%

e formed in moulded plastjc sych as by injection-moulding or thermoforming.
5The filtér-receivin i‘tﬁéé‘ﬁ%l‘éﬁl%ﬁféé&afhg‘?&?e?i%ﬁa if3aRYS Fé‘g#(tiB&% O FEIRAYERS the first ’
compartmente]ByvefioehérngtthenfpietnieseiBing fieaiirihe dikefitsiit erivie: displabediosn asidaof the
capsule relative, to the compartment to allow a connection with the liquid supply device more efficient
655 proR IS TIETB AT, e BRRH R TAIAE D 0BPBRCHBHE I CAghat & SOHBERN e fiter
receiving seatigxientguiy supphigé:like ritorevbifibiene igad o piouotsic Wit dtienflen ge-kessire of the
compartment.... .More particularly, the filter unit comprises an outlet nozzle extending from the
offcentred fil?éprl-llaéldgilving seat towards and above the first compartment. The outlet nozzle comprises

one or gt least a limited number of small-diameter qutlets for providin high- 15momentum.jet of
i e compattiah i LA R e G e e S e ARt s
1.0 mm, mostlpréferatgs betwieeoullR wittl O ftangdFhikeauhed isheapaiperahpnoviding 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 compartMert panichilisrbffdutifidi¢ondlissotving arad/ ondis persilegeaittdanfreditsts in the

liquid. 20An oRenaRIE FRS NELFASL ARG N SARRHIRPRYRaSR ARG e TRERRIANS 221e
comprises one or at least a limited number of small-diameter outlets for providing a high-
15  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 ingredients in the liquid.

20 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. The gas inlet enables
introduction of gas under pressure for emptying the capsule from liquid and so ensuring

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

gas inlet comes in contact only with filtered liquid.

30 In particular, a common top membrane is sealed onto the compartment and filter
unit. The membrane is sealed to separately close the liquid inlet and the gas inlet. As a

result, the liquid inlet can be opened, e.g., by piercing by a liquid injector, while the gas

5



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. The gas inlet enables introduction of gas under
pressure for emptying the capsule from liquid and so ensuring 25that the full content of the capsule is

well de"Vefeﬁﬂfé@faﬁQﬁl%Rﬁlélﬁbff he ﬂﬂe‘iﬂﬁiﬁﬁ@al‘h@%mﬁ[h@@éwb@i@éfé@@v@[}béﬁéﬂféﬂgeagpf%f}tf of the
capsule. When the gas inlet is placed in communication with the filtered side of the filter unit, i.e.,

conduit lead Mg e hEREEMD AN RbiG &Rt fsat i eHaRinG RS SRBRIRRS SRR R ths & upply

device for opreNg shesastifigomesdiaatact only with filtered liquid. 30In particular, a common
top membrane is sealed onto the compartment and filter unit. The membrane is sealed to separately

close the liquid inleThaddfigast ihletnAmaoieptifeilisl Yiquigpriket aambrl @p@cnexﬂ delgelyspiasieing by a
liquid inj ctor while the let remains close% the embrane. The et can pe selectively
opened;’e.g. %‘V‘ﬁ &?aﬁfﬁeﬁ%warmlﬁ% Fé?ﬂ Odﬁﬂﬁlﬁaea*?ﬁ SHBSSH Y

inserting a nkggllé wipldncrR tivoupte theugbprinett Hbﬁveapsydemfmeﬂe\ceﬁﬁcgn@ﬂmIﬁQMmmprlses a
liquid product deliv stem 5d wns ftheEHrst compart men can be closed or opened
pefore insor IR SRR B SR Bedral HRR Hodlt HHEMOE IR By G e be configured t
maintain a ceftsduliguidispessoiie (ehg. indrkdibagsyvithtie: eojeyped thegid. which favours
dissolution/dispersion of the ingredients with the injected liquid. For instance, the liquid product
delivery system is dhwsestarngniystignid pnedat:t 1ot ecpesictablésarhbreakaile gaadh yaoeontbination of a
perforable wall and at least one perforating element, a valve comprising at least one hole or slit
openintfunder pressuperdprdble or hifiitkrirlg walll, with premade orifices for separating the delivered

liquid product from solids in the compartment. 15The nutritional ingredients contained in the
compartment can beueddritad doeh dperforable wall and at least one perforating element,

- a valve comprising at least one hole or slit opening under pressure and,

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

from solids in the compartment.

15 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 based
ingredients, a culinary composition or any other suitable nutritional food including proteins,

lipids, carbohydrates, micronutrients, fibres and combinations thereof.

20 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; 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 ingredient's
compartment of a capsule for the preparation of a nutritional product; with its nozzle

25  protruding inside the said compartment.In a mode, the liquid outlet of the filter unit is
offset to an extent that it is placed outside the axial projection of the filtering surface of the

filter membrane.

All the characteristics described in relation to the filter unit are here applicable to
the filter device. For instance, filter unit preferably comprises a pressure resistant,

30 handleable, relatively rigid casing comprising liquid inlet and outlets. More preferably, the



liquid concentrate, paste, powder and combinations thereof The nutritional ingredients preferably
comprises an infant formula, a dairy based ingredients, a culinary composition or any other suitable
nutritional food including proteins, lipids, carbohydrates, micronutrients, fibres and combinations
thereof 20In another independent important aspect, the invention relates to a filter device comprising a

filter membraeagiancbaipaskiet walkins fﬂalpélﬁﬁt'pﬂlghﬁé‘ iltghinesrAn@pihigc-aviRhWalhgopepaising a
liquid inlet and outlet nozzle with at least one liquid outlet; wherein the filter device is configured as a

unit for beind"prA¢BE putdalst #id wiiduhaRessed hpdtiTeneBPsrap Sifd o R brebaliBh of a
nutritional predsedewithtianazp-Aapiogading dnsidelthe aaidi compastaantd kasnaden theHigdd outlet

of the filter unit is offset to an extent that it is placed outside the axial projection of the filtering surface
of the filter nSiHBrapet at thenerglenaracteristics described in relation to the filter unit are here
applicable to the filter device. For instance, filter unit preferably comprises a pressure resistant,
30handRable, relathishRRIBAE &ﬁ@%%ﬁsﬁ%ﬁia%%ﬁd? it o DR ol Dt %he device
comprises a gas in t{Pr r&p&ylée]%the .|I% id content capsule which,is |r][((;i’I§§e deﬁtrgrg(ig (t)??hlelqwd inlet

and which bypasseslgnéefi ter ergtrll‘é. e Hiter Uit tan 8188 redlﬁl G Wit an Independent gas

outlet or, altenmatitzety, the gas outlet is common with the liquid outlet at the nozzle. 5The appended
drawings are given as a matter of illustration of the best modes. Figure 1 is a perspective top view
of a capsule accordimgite prefepasbardde bbttoarimentidthdigprel@ad$ fagperdpective bottom view of the
capsule of figure 1; Figure 3 is a side view of the capsule of figure 1; 10Figure 4 is cross section of the
capsule of figure 3 Bigwis fine aside Vi aid® kapsnbxpldtdectoss sectional view of the capsule of
figure 1 showing the different elements before assembly; Figure 6 is an enlarged perspective and
cross séttional vieWightaé fiteioshicstiemeot i capplgiglifieyre 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;
15 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 along

line E;

Figure 10 is a detail in cross section of the welded assembly of the filter unit of

20  figure 6;

Figure 11 is another detail in cross section of the filter membrane connection in the

casing of the filter unit;
Figure 12 shows another detail in cross section of the inlet of the filter unit;

Figure 13 shows, in top perspective view, a second embodiment of the capsule of

25  the present invention with the top membrane being removed for clarity;

Figure 14 shows in cross section perspective view the capsule of figure 13;



15Figure 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 along line
E; Figure 10 is a detail in cross section of the welded assembly of the filter unit of 20figure 6;
Figure 11 is another detail in cross section of the filter membrane connection in the casing of the filter

unit; Figure 12 showgarotheneetall prrspeeaweriionAhthaimnieipfyrfite ¥Rk inventiofigure 13
shows, in top perspective view, a second embodiment of the capsule of 25 the present invention with
the top memFasie b e hAGHREHS O HisR Yepiior RA KRS Isb sHatishi Bt oB sHpRlyialy the
capsule of figdtedlid;the capdalre 15 shows a perspective view of a fluid supply device of the invention
in which is inserted a capsule of the invention before opening of the liquid inlet for supply of liquid in

the capsule; Hrigiued 4 ShehavusparppsspestiuawviennitofirR differgnt angle Ahthedipis supply
Sdevice of the inventign still before opening of the liquid inlet;. . Figure 17 is a cross sectional view
of the dévicede‘a‘flﬁ&&t[et NGRYCR B‘igﬁé%(ggé?ﬂﬁnfﬂﬁ)%%‘?ﬂ@ﬂmﬂl%ector still before opening of the

iquid inlet:  Fiayie 18 5 2 cross sectional view of e device otigurs 15 slona o plane passing
through the liquid inje%:l{or st after opening o he liqui infet T ig%re 19 {§ A ero 8 e KidHaPview of
the device ofifigupd flfz dlquid ajelanespidissifigre opening of the liquid inlet;

Figure 18 is a cross sectional view of the device of figure 15 along a plane passing

through the liquid injector still after opening of the liquid inlet;

10 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.

The general aspect of the capsule according to a first mode of the invention is

15  illustrated in connection with figures 1 to 3 given as a preferred example only. The capsule
1A generally comprises a body 2 for receiving nutritional ingredients, a filter technology
and a product delivery technology as will be discussed later on. The capsule has a cup 3
formed in the body which is closed by a liquid impermeable top membrane or foil 4 which
is sealed onto the flange like rim 5 of the body. The membrane 4 may be simply liquid

20 impervious or, most preferably, liquid and gas impervious. In particular, the membrane can
be a multilayer comprising a gas barrier such as EVOH and/or aluminium. As will be
explained in more detail later on, the top membrane is made of a puncturable material such
as thin polymer and/or 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

25  on the other hand.

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 may
comprise one or several openings for streaming of the liquid composition towards a
receptacle such as a baby bottle, glass or cup. The product outlet 9 may extend from the

30  cup bottom by a short duct 10 for directing the flow of liquid and reducing side projections

of liquid which could contaminate the surroundings of the receptacle.



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 15illustrated in connection
with figures 1 to 3 given as a preferred example only. The capsule IA generally comprises a body 2 for

receiving nutritionalingpediebigha dHfRuIecRRAUIYARE frBEPdii! KILINRMIRGBAYOFOARS il

discussed later on. The capsule has a cup 3 formed in the body which js closed by a liquid
impermeabl&SEHitehbrdive 19F fifieainentichid snlieddntherrenti < it vttt 8 B8ay- thie

membrane 4gaayl&hainTehhlifvingPisepe iRYsighemast Areferablimliawd end.gasiénopesvious. In
particular, the membrane can be a multilayer comprising a gas, barrier such as EVOH and/or

aluminium AKHRE BEBasiig srsteryatdhadignidsummndpisentBr dineieningtiasths ps@hirable

materiaksucthas a1 piyeredandher Rl s RataIRNAeIR igldE dodnersappliegycmeads of a liquid
injector 6 on one hand, and f;as to be supplied in the capsule by means of a gas injector 7 250n the

other hand. THQBUHShT P BHHERG -8 B IREbL S Shs P HuRIr B RE gLl s r i ¥elease of the

liquid nutriticepeemmpesiion/predetet from the capsule. The product outlet 9 may comprise one or
several openings for streaming of the liquid composition towards a receptacle such as a baby bottle,
glass or cup. The prodiwst ofitiguSecsnayrexierd kapsullee SOpripdsOtitaite kyH skorshtandt fid directing

the flow of liquid and reducing side projectiqns.of liqujd which could contaminate the surroyndings of

the receptaciaM g T D ARG RTENA STt B b SRy A, S A&t pOfon 11

which receivesline: filfehdaofilientigeiauie supplidésh tadhg; capdeleo lbmilustigied torb&ignjsetdd tihe capsule

may further comprises three-qimension?l co(?i tructure 12 capahle of go- cting with positioning
§ S spdi s

sensors of the fgUith L?Zlﬁfﬁedg?/lggl,efbsr%%gﬁr% r%r%ﬁé/ ARG BIH 8 device so
that the preparationscyaléxingybdeltiutatedigrifitents 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

15  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 cup comprises perforating
elements 16 strategically placed to perforate a lower membrane 17 normally separating the

20  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 such a product delivery system is described in
PCT/EP09/053033 filed on 16 March 2009 which is incorporated here by reference. It

25  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 which builds in the compartment as resulting from the liquid being

supplied in. In another alternative, it can also be a porous wall forming a product filter.

The capsule of the invention is further designed to ensure filtration of the liquid
30  being supplied in the compartment. The rationale for filtration of incoming liquid is
essentially linked to the requirement for controlling a perfect quality of the liquid, e.g.,

water, entering in the delivered composition. Water can be supplied at a temperature of



recognized capsule type, e.g., by supplying the proper volume of liquid, varying temperature, flow rate,
etc. In view of figures 4 and 5, the capsule comprises, in the cup, a compartment 13 containing
nutritional ingredients 14 formed by the bottom and sidewall of the cup 3. The 10 volume of the
compartment may vary depending on the volume of liquid to be injected in. In general, a large volume

is preferred fRgJargle voldm@ Qftlppith R dhak thel SR8 B HIRMSATYAD AR VKRS AW fenihe
ingredients and liquid to form the composition. The capsule maﬁ comprise a product delivery

system 15 foY 4RGP LprdBur stephedenics: desupsieatiyuibeiitiends reaisdeWdhtained in the
compartmenieaidhe cbaeansiierand iiRfingdncnd: pisfaRiycavRidingfoR@act of mardianal liquid with

the device. In a particular mode, the product delivery system is designed to open at least one orifice

through the E4pEURE IOV HLIRSe Lor HECRIRBORR B SRrisAto ¥ed R SAE BrassdratbigiqbricHas- fsn

reachedsin thigi CQNePRHBIENEN EORIRIS iHNip RO B SHiBEEU ERANBHSEST RRYarating elamenisicl6
strategically placed tg perforate a lower membrane 17 normally separating the 20 compartment 13

from the liquid FJBREBUAL A PraHE OIS A nBR e Rl SNPRIRAGIHL RS F S FOYS GRS INg

membrane medaPhakiiviti RadiidRo Rk thRMemianenbaealed. arHagikeiton edge of the
cup. For instance, the membrane is a 30-micron foil of aluminium. A capsule comprising such a

product deliSRLYRIEAEY o it S AR T B EE G0 2 RILY BHe 60aPEANS BB RIIEFARY: 1t

incorporatedihgike Bysigharescaif2ashauithe neiash thasl tbaiprostuat drfivenhaysia Mecar Berdesigned
differently. For instance, it can be a simple valve. comprising an orifice or slot normally closed and
el e i 5

which ¢fen<d hs Lguideommins BHiirlhs IRISLonBgrim it seelag arep B tAL hgdid Being
supplied in. kugsotheradtaremtbmo ieaaisr bEha AReUsWakieming adpradyet filteciThae eapsule of

the invention js further designed to ensure fitration of the liquid 30being supplied in the compartment.
The rational@if&u?ﬁtf) B ?ﬁé%‘ilﬂm‘? ﬁé{dﬂjtf?é&B&‘#ﬁaWtﬁﬂR&EFﬂ&Wr%‘&i&ﬁé"rﬁé’ﬂP?&PBBHﬁfcgﬂﬁg a

perfect qualigy @fttheilicssicherik wodemahitering fMtthendalmared composition. Water can be supplied at
a temperature of service, e.g., at about 35-40 degrees Celsius, by heating of ambient water coming
from a water tank of sherfliridcsolpiplypdewise. thtofidt qreferdibncthesfpjixdtioblig aotedinubfdesemove

contamipants including microorganisms UCI}h s bacteyja, yeast or molds and eyentually viruses, e.g.,
hich D PG ey 8 e ES G b T ol By B S R an Sl i
inserting, in ehpiedeterviony prearabihbotapsull) anilttdumicrons. The material of the membrane

can be chosen from the list consisting of PES (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

20  extension portion 11 of the body. The filter receiving seat is so designed to position the
filter unit in an offcentred manner relative to the compartment. As a result, the deformation
of the capsule due to the pressure of liquid and the sealing with the device can be reduced
compared to a more central positioning above the compartment. The filter receiving seat 21
may be, for instance, a U-shaped cavity of relatively low depth (d) compared to the depth

25 (D) of the compartment. The seat 21 has a bottom wall and a sidewall matching at least
part of the bottom and sidewall of the filter unit, in particular, of its larger portion 27. The
filter unit may not require any specific connection with the filter receiving seat but it is
simply maintained in place by the complementary shapes of the unit, e.g., by press-fitting,
in the seat and the closure obtained by the top membrane 4. For instance, the seat 21 may

30  comprise corrugations or recesses in its sidewall, e.g., near the compartment, for receiving

the filter unit by press-fitting (not shown).
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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 significant
deflection upon application of the liquid and sealing pressure 10 exerted by the liquid coming out of

the injector and by Kieigestingenogaaentefiiie: i sspplyeevicaisril pradbesareyle) the filter

unit presents the advantage to facilitate the placing of the filter technology in the capsule, without

requiring spatisetonRdtneh Aetarblsavierl diressinallsskhen dhsratrgctitesmesH b rLtRe For
antimicrobiahRiqse., thsptiepmappsane: kampheiabyiadre sig siless 1o iamhé-microns, most

preferably of less than 0.2 microns. It may have a thickness of less than 500 microns, preferably

between 10 SRPHEPHAERPA PR R4 Ao tn e rAFRBF PRI Y MSHES S HFEReHE) ReREBSisting of

PES (palyethersulfona)onlnospacaiaiongeliiose risiatartaliamsiaded ¢Rrobiakonsibgegof In
particular, the filter unit is insertable in a filter receiving seat 21 formed at the 20extension£ortion 11 of

the body. THE RRIFFHEBIVIRY &lns&Eg!disghd o YeEHi BT A meRdheb ALIsA Y

anner

relative to thgreRmBayBeenbrAseailesiHl herdefarpatiancatdie gansdle sigita trarressure of liquid
and the sealing with the device can be re?luce | compared ho a mare central positioning. above the
g

compartmentOPRAHRER T SLHIGREPISSHEB £ chsinstARE A TN SHHAEE A Dl F Sorsigsued\Prow

depth (d) compased $arthecdgpte 2hdPhrhibasomparmepindia spatAlcharaimotiosswall and a
sidewall matching at é?ﬁSt part of the hottom ,a}gd aidewall of the filter unit, in particular, of its larger
pE

portion 37. TREHRRPLHIE HAlARS PR aRs Lpadift assn@Rion WITR! #He Et sebetiid Seat but it is
Sin;plrsl/ m?in@mﬁtﬂébﬂ pmﬁ b&;}ﬁb@rﬁﬁﬁﬁﬂﬁéﬂ@lﬁﬁ&ﬂlﬁdﬁb%tﬁﬂb@nﬁm&@@ef@W&&ﬁdmﬂh@ﬁlﬁbfhe seat
and the closure qbtaine the top membrane 4. For instance, the seat 21 may 3Qcomprise
corrugations‘%?oﬁilgégg%@?#ifgg’ﬁﬁw ,OEFdfl‘,erfS PEHE BB ?Safrf%t&gﬂﬁr{%rf%g &k unit by
press-fitting fhahBheand conséfmdhiBinatectdndtgin o fhthe filigh ctiid8dsssizmatibe ithph dtsofiltesing
surface (F) is at least two times, preferably several times smaller than the larger cross section (C) of
e ot (e EBE S O e BN oA SRS 5 (RSBl (6 DR oh B BBSHng of
compargnenin pattibernate, dhe dargesupartcoitiof titptyig stufaceudm dslaxiadiagotiskrinielafive to the

cross section (C) of the ¢ rtment (13) when the capsule is yiewed in projectjon view along axial
et R R e R e SRS A
placed outsitiadheriiasd geclicnasfthe Lopapatmesiniprébdqrofabiaupiangcdirgstionessde filtering

surface is here considered as
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

20  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. 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

25  with a larger portion 27 positioned in the seat and extending by a narrowing portion 28 of
nozzle which extends transversally above the compartment. The outlet 25 preferably has a
small diameter, e.g., between 0.2 and than 1.5 mm, to form a jet of liquid under pressure
that promotes dissolution and/or dispersion of the ingredients by liquid projected through
the nozzle. The outlet may be formed of several discrete openings. The number of openings

30  should be small, preferably between 1 and 5 at maximum to avoid a too large reduction of
the flow velocity. In a mode, two parallel or non-parallel outlets are provided in the nozzle.
The flow velocity through the outlet(s) of the nozzle is preferably comprised between 1 and

20 m/sec. The outlet can have different cross section such as circular, oval, rectangular, etc.

11



the total surface of the filter membrane minus its pinched circumference 30. A certain 10overlap 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

manufacturing costanc:iim iRased the fsactheansifeo anyiienmBess Apatenadyapiagsdatihe

possibility to compress the cz%sule, 15 in_ particular, the cup of the capsule after emptying for reducing

the storage VBRIFREbFiffrd P wapLeass sls MYty thasiEcsaifespiay Hafdhsitlsd b aird b

including wegkenemiings ayertemin SHER-ASINBIBIRBYPALE SOMPIBRSIBY RILRE AYpnk the axial
direction. As illustrated in filgures 6 to 9, the filter unit of the invention comprises an inlet wall 22 for

introduction SPTESHEFHPAYLATRR ARPATHS ANl S raemPsi) oisritetsd SHRATIadhYHesEBRY rtment

13. ThejnletwadhgRMirises & diguichinlel:ddybesaasithaRUietallasRiisesaa fisk ch@ytlet 25
formed at a nozzle 26 of the unit. The Ii?uid inlet and outlets 24, 25 are spaced apart in the axial

direction so TRAtsREtristod AL et BiFsIEMRE RS HSSF BfSH eSO AOHLHE PEtgreddthe outlet

25 is placed dngiglerthe bl fof el esppaiRaiicAsRIvatiemal fIRfelestlasisantheiter casing
can take the form of a racket 25 with a larger portion 27 positioned in the seat and extending by a

narrowing paYiSHPYo ARSI TSRS RS HATT\ LS SiBVE B RoRTIRGHEAE SPRRVLtiet 25

preferably hagasmall diametamtigiudebredaddsasmifttan lebtimymhéditand seigg Hiligedd under
pressure that promotes dissolution and/or dispersijon of the ingredients by liquid projected through the
nozzle!the BliteEH 9%Wd3$%89 PAI &%fé”&l@éﬁﬁ?gfg.lﬁé%ﬁrﬂ%&éﬁ)aﬂ}é ing<%%0 should be

small, preferaaiyifeineesomaishioaiom Bximes it Avdid tréam Iderebeclien oktherieyywelocity. In a

mode, two parallel or non-payallel outlets are proyided in the nozzle. The flow velocity through the
outlet(s) of tl‘?baHBE%é%sad’r%f Py & ﬁ%@ézl[fé\égei#is&ﬁa%swggg?fﬁ% f&ERHERA Rave different

cross sectior|shiRntas. giraytad prakd actanguiaig ®idlow the FhRicasing 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 seielthylthevehdngle Allicuiditifhtaacoepsceia @usithloypaderaiidtdififer by liquid.

At the Tlg)wnstre m of tge% compartment, the filter embrﬁ{le IS further suquolrﬂ%d b%/ifaﬂsupport

ide
Sstructure fosrlﬁl?g&f %.&fsolfna mgﬁ?tgug{eeb?‘g'mg?lms%eg (1S %a%%%%%n}%}tfree ends 1o r&t:iuce axial

deflection ofdinelfdtas mesnfaradeanngenipedsunglatic axdidntsrbraakagéthThe sitdscarelypresfgrably

formed along.the whole cross,section ftt%efilter membrane. Mo referably,. adjacent studs. are not
pltotan S8R s e e s T
collecting thedigidrheinghklteredelDbtimdwgihl theemembranssiieaheuttet prathRB tc A pnisedtatieast one

outlet condujt ?f% o ”f??a(}l%g?ﬂ”éd Spampnication betwesn 'i'PES daos"{)%%'}%aeﬁl SIAS flne Mgl membrane,
via channels]é ) anént e ou eﬁi ig)o? nozz?é)%. ]'Fﬁe support structure can Be §separ%te éclrément, e.g.,
a grid placedomirretomsindp bl ove thafiteriet 24 and the gas inlet 34 are closed by the top membrane
4. Hence, the inlets are selectively openable by perforating the membrane 4 at the
dedicated inlets. In particular, the top membrane 4 is sealed around the liquid inlet and gas
inlet by seals 35, 36 (figure 1). Therefore, when the top membrane is perforated by the gas
injector 7 of the fluid supply device, the tip of the perforator can only enter in contact with
25  filtered liquid. As a result, there is a much lower chance of contamination of the perforator

than if the gas and liquid inlet were the same entry. The gas perforator can so remain clean

for the next preparation cycle.

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

casing is formed of two parts 37, 38 which are welded and/or clipped together. Figure 7
30  shows the filter unit 18 with a lower half casing 37 and an upper half casing 38. The lower
half casing 37 has a protruding circular ridge/groove section 39 which delimits the contour

of the inner compartment for fitting in a circular groove/ridge section 40 of the upper half

12



At the inlet wall 22, the filter unit further comprises a gas inlet 34 for enabling 15supply 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 compart@giis A S @suilyiheSHes MReBRianeLoeh NehEre AR APISS DY e dessnlPrithr sashefore
entering the ingredient's 20compartment, Both the liquid inlet 24 and the gas inlet 34 are closed by the

top membrafgFdomahie hpdowrsbalisasiethob i opin Aot pit as stmip it mkhbrerer half the

dedicated inlgignpsRarticdaid Heeatopdmenmbian dsis sealed sreurd iheoliquichinlel s aas inlet by
seals 35, 36 (figure 1). Therefore, when the top membrane is perforated by the gas injector 7 of the
fluid supply &€ aﬁlﬁerﬁﬁhsflaﬁ%ebe%%7c%’#wﬁcéﬁfé9 e DRy OB 04 HGURFRAS a result,

there is a much lower chance qf contamination of the perforator than if the gas and liguid inlet were the
same erﬁry. The gdgsﬁisfﬁt@%g&b BTN A il e A t%hﬁs%%?ﬁ H¥ie structure of
the filter casigehbrainwidly phoayeheivirpidtesied desighetli¢taasinghmfeimad pitvwa7pagts 37, 38
which are welded and/or ﬁi r&eyd together. E}igﬁr?; 30 shﬁws the f(iiter it 18 with a lower half casing
37 and an uPPRPRAFEEY JJ CRRYBWE PP SRR TSP IR APt R Y LA R Jobe section
39 which delimésitie eogiohstdidihedanerycovipatimeind fasifitiifghia pinitcpéangsovadidgaesection 40
of the upper half casing 38. Similarly, the nozzle portion 28 of unit is assembled by a second
lgoirocooc BRI 1 A 1o BIG B Ca i BFEGHIE TS S BV, BEENAS I upper halt
casing I3B. Itagpeuitide akovalitthat sectionsanidid lespetdivglyit4be 42otoreridgatincmes dgctions from
the larger portion 27 of the racket to narrowing portion 28 of the racket. 5As illustrated in figures 10
and 11 the RURD GFU B ST L g S0 o BTG 6 O 5 A 8 RIFELerenee 20 o
the filter mempinchie THediparteddeSh canfesissignedincimngy d0dbendititercitehoiterésce and

pinch it at a ﬁllrecHl?r p0|;§.rt]43 The filter ml%]t nolt be necesstﬁ)r%fi%/vevlvq%d to the ca |39tﬁetkclgﬁp|nch point

is sufficient (& MANTaIA" Oéltflffflevrl?igr%ﬂf ?ﬁep arcvevffalﬁlél%hceor%1 ore’Sl cessfﬂ}fﬁ/né%t&r ypasse Set during

10operation Aoe¢hunteoafitivus barpdde mistebby byalding dttvegrooviginddersbetibickdry suitable

weldln%lnes 44 4?sfgfrtwstance The efit of Wﬁl(éilﬁ[% the casin %agtsftﬂ t pinc rrlgnte e filter resides

in the possibei}fﬁ/ri o] choos%lglrlﬁgﬁl&s ¥\ arélg}a \aferial choice gﬂﬁet e Without ]ﬁlavmg to care for

welding compatibity.vih, the matsyial of e GasinG, AROELEEfl B0 simplifu ssebly By using
ultrasonic welding for the thicker“I5eléments of the unit and avoid damaging the thinner element (i.e.,
filter membramedilter 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,
20  the reinforcing structure forms a series of ribs extending, for instance, in the transversal
direction of the racket. Of course, many different reinforcing patterns are possible. In

particular, the ratio rigidity-to-weight should be optimized to promote cost reduction and

lower impact on environment.

In order to reduce the risk of damaging the filter membrane during opening of the
25  liquid inlet 24 when perforating the membrane 4 in the area 47 just above the inlet, as
illustrated in figure 12, a perforation-resistant deflector 48 is provided between the inlet
and the filter membrane 20. The deflector 48 can be made integral with the inlet wall of the
casing. It can be designed as a transversal bridge crossing the inlet opening and inset
relative to the opening. Therefore liquid may pass by side passages 49 formed in the inlet
30  between the bridge and the wall. Of course, the deflector could take various forms provided
it creates a protection against perforation along inlet axial direction I. The deflector could

also be a separate piece interposed between the filter and the inlet wall.
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As shown in figure 8, the structure of the filter unit may be optimized For 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, 20the reinforcing structure forms a series of ribs extending,

for instance, in the fransugesahehiiReHRAAT IR JRCKE! R CoUS e RN Y TgsantL renigrging patterns
are possible, In particular, the ratio rigidity-to-weight should_be optimized to promote cost reduction

and lower impaeRii hiFedmeifars drafictss datt o tal. sty 4ath it rRdidre Mbishbrane during
opening of thegRphgeidiniatiddwihers patioration tha PRI Haned indheamRad /auataBoneate inlet,

as illustrated in figure 12, a perforation-resistant deflector 48 is provided between the inlet and the filter

membrane Z5CYRESRMBedmaRt-dhs Blehmamhiang 20 Witlarrd iRreveraiths antlelwmb2 fanshtbe

designesl aspfianetafinbdaesiasshdithe ifielaRRINNg R dNsedtreiati e doidee epeairgiel herefore
liquid may pass by side passages 49 formed in the inlet 30 between the bridge and the wall. Of

course, the QSARCIBHCERIGHSREMURATA TP Hrolrat fecreareectnd rlateh S 9t Hsration along

inlet axial dirgg&oput Teewdelesiaecabitaisa heandappatedipaaiterBosedobebuanmbenfiier and
the inlet wall. I H{amother mbodiment illustrated in figures 13 and 14, the capsule 1B of the

invention diffé}%%%% ereftd Setar mspabrns ingtaerinit Y8Sovialsd Mhibh LAREpHLES IR dutlet

wall 23 onto yyhiieibisigRplie dhssiilteTine b iane dd. theoniansithibee prexalsoBapadimemt the filter
membrane 20 is placed between the outle W%:‘:O%%an%th 5bottom of the iltg\cﬁeceivin seat 21 of the

body. AliquitPRIECORRETMSALRE B fstiaty OhOSRR cat R At EReraRIape:

compartmenhs@pikeadiupsterane aitheasfitien iddbeinvdher auiighvaikidmeAtSSLOMHLRARE wall
compartment 51 is formed between the outlet wall 23 and the top memhrane (not shown) 4 which is
sealed on th¥ mvrﬂﬁg%ﬁﬁé%w%? floRapLEte et Smrﬁfﬁeﬂfaaﬁa PERE 4 from

collapsing indikeibOe et gompdmantdband pacialy bleekingibe fiowy temngdsipplideifilter
membrane, the outlet wall 23 of the filter is provided with several support elements 52. The outlet wall
s futher proUIERPIAH TRHALIE OBt LRSS RAFAiRg MatolPHsE CoENBIOBE ot Bute
through3she fitieumemmbrane plaabehtpsyearhe Tpembdecthliquit sueptiedduiths dapstdidhiedugh
liquid inlet 24 f(lfj%\%/s under the unit in thg éower omgﬁir ment 50 the é throuqah the filter membrane 20
in the upwart! dieLRBH. PRPAIGIEY RYAiH Y L Eshidbte e{ﬁlé’%FS‘f) ESMpParthteht BAd figws

through the outlet 26 Zzde dbptomptisiagla SBnalksizalevttat BSproai ddpidigedpslierd, thegas inlet
can be provigfd ind.ep%?dentl from the filter.unié. In rti%ular,é?n indefﬂatatio 54 can be formed in the
t Q

flange like rifh &. 4" hell AT Hited LIEBEM§AS B WLEBIRSG i RS HHEEcidl Lompalfiistt 13, the
top membrarie: RReiSyperfbrated ab YressiipliefithethiedepiadientsRerfpratioonofl fehneplrandean be

carried.qut by a mechanica) element.of the fluid supply device or. by gas, under pr ssure.ﬁ?f course,
Mo b el e M ol R 0
described intiha firstimodel dibedesdripédidisupply beviocuseg, dasrehaliio prisdigera3fous0, on the
fluid the gas inlet could also be provided in the filter unit. The product delivery system can be

the same as described in the first mode.

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

a nutritional composition as described.

The fluid supply device 55 of the invention typically comprises a capsule holder 56
adapted in size to receive the capsule 1. The capsule holder fits with a fluid supply group
57 comprising liquid and gas supply means. The fluid supply group 57 comprises a capsule
30  holder insertion base 58 for offering a stable position of reference for the capsule holder. In

particular, complementary guiding means 59 on the capsule holder 56 and base 58 are
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25supply device according to the invention adapted for receiving a capsule for preparation of a
nutritional composition as described. The fluid supply device 55 of the invention typically comprises
a capsule holder 56 adapted in size to receive the capsule 1. The capsule holder fits with a fluid supply
group 57 comprising liquid and gas supply means. The fluid supply group 57 comprises a capsule

30holder insgrieiadpss sdhimeltatingsseaishleRagitanAhreferenes fardheiaapsia irldgse!n

particular, complementary U|d|n eans.59 on the capsule holder 56 and base 58 are provided for
enabling ea§§7“a§§% Yojii:Ts) 1FB%HW§I lighngelEapd older from the base such as along a
longitudinal sliding directi . should_ pe note t the filter.unit 18 of the | ventlon could as
well be a separate Hasﬁ ffﬂ!?? F&Oé%%éﬂ&f@ﬁ 16 e g§p§’3 i A YRRUAMEO8T 8% el PeRiSTRS HSertion of
the Scapsulginttivaitbid supplytde vice. thecipstaaaetibeiéeruny, ean, blelpagtm&ewm%asﬁmated to
the liquid injector or.integ in the |i u|d | jector. uid supp grou rther comprises a
liquid in?ecn&ﬁpsr&?el% Jiﬁﬂda%mé BdCiEe fdpg%v?tgg g HthGAR e R0 WQ 80 can be
positioned tagaiaigtal anghaniqxie jeoaaustadapnatbe iﬁ@ﬂl@&lﬁlﬁﬂﬂﬁ@b@ﬁe 58 such that the plate can
take at least a first 10position at which the injector is placed away from the liquid inlet opening of the
capsule and a secdﬁmhpheiiismpplw\grmipmemexetad)iﬁmmgagéﬂlﬂﬁddpmmmqﬂﬂmﬂmmdrim@tm. The
first position is ill strat where s the secon smo |s illustrated in figure 18. The
injection pIatleqmgve]s from q?’?'qu ]pf)}%?tlo%u glt]ﬂecsné)él & %%(él on an S\}l%:%n\elge?gamé glonr% an
mechanism 6ﬂm6ﬁ0hoem&sbommﬁﬁadpm~rofaherbweﬁ§ susk dotdlexiat3con the dblvasea Sistilarly, a
gas |nje8tor 7is tprov Ql%agctgrkles alggga pgvaaltl%rr}) }/nvnﬁ |tum rwalnegnagva om the as inlet of
the capsule gure ) an a sece &pos IGnWhere it s engag %d In operP e gas]i)n}1 (figure
20). Again theadhangeft posifirst to séwndlpug&cmedoﬁ thgm nnjepmﬂﬂglefdthnﬂqullmdi injett2d .CHima
mechanism 2 In an. adv % geous manner, 1tlae am n chanlsnﬁP%ZSl eo%olrsnlrlnl(l) ra(t)egont | both the
positions of e IP ul gas injectors’in such & manner‘fﬁa]i1 e gas inj ec OF Moves fromits first to
second positién Tdhalmnetmbieplqwmwesﬂﬁmmaheafrfsadymmd ﬂmrspﬁoatltposﬁwndtmbsmeneﬂéhe cam

mechanism §9 i RATICUIE, SOMBYISs Abisasi one (1SL.£aM artn £ 2610030 5. piegop.plate and
at least one seconélncam poruon |ng on ?he gas InjECtOI’ LPHG g

15  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 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

20  gas injectors in such a manner that the gas injector moves from its first to second position
at a time the liquid injector has already moved from first to second position. The cam
mechanism 62 in particular comprise at least one first cam portion 64 acting on the
injection plate and at least one second cam portion 65 acting on the gas injector. The two
cam portions are linked to the same cam mechanism so that they always act on their

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

30  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

15



cam portions are linked to the same cam mechanism so that they always act on their 25respective
injectors in a coordinated manner Figures 17 and 18 show the first cam portion 64 acting to change
the position of the liquid injector 6 by pushing the plate 60. The cam portion 64 forming an eccentric
surface relative to axle 63 which pushes the plate 60 downwards in direction of the capsule. It should

be noted thaf; g@aling-pagaRIssahiasrRs Bosine ARl ShanmmeaysIeraspaciaie thiothaiieskion plate
for locally creating a liquid seal 30 around the liquid inlet. Figures 19 and 20 show the second cam

portion 65 alddHEHRMY AR et uehtis 4o FRALE? BREHIMGBIP 8 BisTBAbRPFIREIREEABN YFE gas inlet.
For clarity, the device does not show all tE‘ detalil, in particular, the elastic return means for replacing
the Tiquid injection DA HEREHRP R St ivies PR SR FEIARG BRI 4B e tor i s first
position. Suchisplastter@uice 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 device. CLAIMS 1.
Capsule for the preparation of a nutritional product in a device adapted to supply liquid in the capsule,
said capsule comprising: 5at least one compartment (13) 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, characterized in that the filter is formed as a filter
unit (18) which comprises a filter membrane (20) and an outlet wall (23) for supporting the filter
membrane; the outlet wall 10comprising at least one liquid outlet (26) communicating with the
compartment (13). 2. Capsule according to claim 1, characterized in that the liquid outlet (26) is
positioned axially offset relative to the filtering surface of the filter membrane (20).
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3. Capsule according to claims 1 or 2, wherein the filter membrane is a micro-porous membrane. 154.
Capsule according to any one of claims 1 to 3, characterized in that the filter unit (18) comprises a
relatively rigid casing (19) encasing the filter membrane (20). S. 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) in which the filter membrane (20) is inserted and the filter membrane (20) is further
liquid imperviously 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. 7. Capsule
according to claimsl5@apsuhfaiabie pzepd dtitiad theintaional | (Edu2beonmienisesaddjqedctordepR4)
comprising eﬁ Ie1 t one %;arfOfation-resist?nt deflector (48) traversing the axis of the inlet port for

preventing pe% ation o Seur?ﬁé%%éi?‘glsj%%@rrﬁg%%g(ZO) by a liquid injector (6) of the fluid supply

device. 5 8. Capsitleatcordtognimameané Hfohclaiing dueiilockidrectdited fior thatpacphitalitly of
rldges/studso(g&hj, 52 O gngfldr g&SCProwdegiggttiween thhteﬁ outlet][\];]gglhﬁ%a and the filter 30membrane (20)

for supporting t & fiér membrane and 767 reserovl}nvélspageﬂfgp ered liquid. 9. Capsule

according to any onefitfeclainpsct] for8cahaiagtesizachinaitaictiratagbinehedinpidses a body (2) delimiting
re comparine (5 MK GEENDR o SRS RS ] U Sompafier oo
comprises arbtangeampdi)rafd an positiowel (R3Ahfikesreceiyitiy Sdat archdmacrahdryiartial (28)
forminqdhe %HHF&%%%Z Ia% eraGS}'one liquid outlet (26) communicating with the compartment (13).

2. Capsule according to claim 1, characterized in that the liquid outlet (26) is
positioned axially offset relative to the filtering surface of the filter membrane (20).

3. Capsule according to claims 1 or 2, wherein the filter membrane is a micro-
porous membrane.

15 4. Capsule according to any one of claims 1 to 3, characterized in that the filter 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) in which the
filter membrane (20) is inserted and the filter membrane (20) is further liquid imperviously

20  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.

7. Capsule according to claims 5 or 6, characterized in that the inlet wall (22)

25  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 plurality
of ridges/studs (31, 52) or a grid are provided between the outlet wall (23) and the filter

30  membrane (20) for supporting the filter membrane and for reserving space for the filtered

liquid.
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11. Capsule according to claims 9 or 10 characterized in that the filter-receiving seat (21) is placed

transversally offcentred relative to the compartment (13). 121. Capsule according to claim 11,
characterized in that the filter-receiving seat 10(21) extends by a flange-like rim (5a) which merges
continuously with the flange-like rim (5) of the compartment. 13. Capsule according to any of the

preceding claims, oharagiarizad hdhald soMRTisesRRIRPeRakleBaadRiglddm Bt ndyRReRthe filter
membrane (20) and prowdes communication between the exterior of the capsule and the interior of the

compartmerffoiBRiisss a body/2¢-deluniting ths amePr taIsr o ther pret BTy casivies srafrdkdrized in that
a common top.prREMPIREE{4X ik Seaissharient® compastme mi{dmnd gijter unit (18). 15.

Capsule according to any of the preceding claims, characterized in that it comprises a liquid product
delivery system (15)0d@upsiteasacatithe oamparoneirit@)izdchasentbafingsinnyoaiirias: &

perforable or breakable wall, a combinatio erforable wall and at least one perforating
elemen (16 arﬁe\/é’l\)fé“%r@&;)??\ﬂtﬁﬂ% é‘%B[‘:?eg%tS ef%creéYﬂPéﬁSﬁ éi%&%‘?ﬁ?@&%&%r%%&%) a

filtering wall fuitthippemmadeietifieeg dgpsgparating the delivered liquid product 25from solids in the
compartment. 16. Filter device comprising a filter membrane (20) and an outlet wall (23) for supporting
the filter membranet Ith@apstikiamedirdmgmislagrm fquidinletr2dand dirtlétan drzfd €26 oeithiat least one

liquid outlet; wé}éz%elé; f|It I IS confs%Hr 488 éh_ggl %gz,f%??nc% Ie;ga%g%\zlt am the ingredient's

compartmen apsuleal%r ﬁ1 epara Iono ft ona its nozzle (26)
protruding inside thFﬁa@ap%ﬁ‘é) Q{Erg'r é%(? )clalm 11, characterized in that the filter-receiving seat

10 (21) extends by a flange-like rim (5a) which merges continuously with the flange-like rim

(5) of the compartment.

13. Capsule according to any of the preceding claims, characterized in that it
comprises an openable gas inlet (34, 54) to bypass the filter membrane (20) and provides
communication between the exterior of the capsule and the interior of the compartment

15 (13).

14. Capsule according to any of the preceding claims, characterized in that a

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

15. Capsule according to any of the preceding claims, characterized in that it
comprises a liquid product delivery system (15) downstream of the compartment (13)

20  chosen amongst any one 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,

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

25  from solids in the compartment.

16. Filter device comprising a filter membrane (20) and an outlet wall (23) for
supporting the filter 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 unit (18) for
being placed upstream the ingredient's compartment (13) of a capsule for the preparation of

30  anutritional product with its nozzle (26) protruding inside the said compartment (13).

18



