Capsul e for preparing a nutritional product including a filter The present
invention relates to a capsule for hygienically preparing a nutritional
product cwotaioni2g@inutritional ingredients by m xing thecirmpe@diosssps with a
liquid; the capsule containing a filter filtering the liquid supplied in

t he capsul e for_ 5renoving undesired conponents contained in the liquid. The
i nventi on nor eCaasule fen prepyringjaputsitiopalpreductineluding 2 H¥eF ¢ on in a device
for supplying liquid in the capsule for preparing a nutritional product by
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ot her food conpositions in a convenient and safe nmanner. 20W2006/ 077259
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A capsule with an integrated antimcrobial filter has been described in WD
30 2009/ 0bolepohadand is sieskyish the ipgredignisn 31 March 2009. An approach
consists in covering the conpartnent containing Ege i ngr edi ?nts with the
filter. One prdbewsfareshemata peqddpgacanspleayhich erables PERRIERIORST def or ns under

the pr es%H{r‘?ioggl.cj hg;%ﬁi ﬂ@%qﬂstme%ﬂ‘?nﬁﬁtaﬂohﬂﬁlam 8ERHfRInlpdsiicAPHY €

agai nst the i qui G| upploy evice (I1.e., the beverage maki ng appliance).

Si nce t hecémiehiznt argl pfamesheabove t he conpartnment, the support of the filter
is difficult torealize or requires a relatively thick and rigid plastic

el enepd s under WH20G6/017259 Jiboes cr epethidde fornpapéring at biegleosarving 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

25  irradiation of the water with ultra-violet light.

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

capsule inserted in a dispenser.

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

30 2009/092629and No. 09156782.6 filed on 31 March 2009.

An approach consists in covering the compartment containing the ingredients

with the filter. One problem is that a large filter surface tends to deforms under the
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5hi gh because the filter material, typically, an antimcrobial nmenbrane
such PES (polyethersulfone) as well as the plastic material, dramatically
i ncr easesWPRBLONE34| | price of the capsule and render tRETHERZINOSHOhpdel
non-vi abl e. Furthernore, the inpact on environnent is higher because of
t hi s excespresshirepafdimii adglednaitheiskdlmg predserei ofithe chpFile ngdinst ehe liquide i s a need
for proposing S tion which is si economn c sol ution,
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of fering ahsebhptuBedtemBRLSGRAIt fithd B1éMY dFAbWE 0QBalize or requite®h RAtIVeBAUI I enent
is to ensure the rel ease of the dedi cated anbunt of the nutritional

conposi t i chickand sigitplastis el¢raenssprder thet fijtesnEherefore, therippagt@nitbedost r each
15capsuy e,,..e. 0, . A hd. si-gnifi nutritional
Pqutd shd by Bgcauteint %ﬁﬁpﬁﬁﬁér‘gg%@?’ ar#-?gs)’ltﬁ‘lf)‘rg‘g’?’fear' g%ﬁ@’,’ IO §§§u| e shoul d
be enpti edpblyethessifohd)@u ivatllai dhsplhstitanatboal, diamaticdllydndéredseetheiavetdlie capsul e
can create a tqo high resistanc o.the pressuri.zed gas (e.g., air)

i nj ected imlqewét%ﬁ?@wl%%fqnﬁg tgﬁéusé?ﬁf‘ﬁ F'FOﬁlQIS‘BEéY‘ZﬁF .“%ﬁé“%f%r%ul t, the
pressure OfnfaSof @ iBAmbASY hightt S&Buée%fl@l?]i@eﬁcre'syoﬁmaka'giﬁg]ﬁmpﬁmuI e or a too

20 high pressure of gas Is required which has an inpact on the conplexity
and cost ohatetig. syst em Anot her requirenent is to ensure that there
is no contact between the gas opening device for the gas purge and

cont anfinat ed | i Thereforegthgre israuteed forqmaposingpmetheesilatiar whichis simpleni ch woul d
ot herwi se require S%QSte fic. cl eanilng and. S Qe cl.ean-i n-QJtace 55. pystem
whi ch woul O ARMICRSOlpiipne i RATI It oregpicing Tegs pckaging and filicpmatenial ™ ™) o ey
the risk ofhikesips@drindt duabikitddhaicabfiltdtifpSoliitionof gas during the gas purge
of the capsule that woul d provide contam nation of the delivered

nutritional progyghéGeaRAshd Ao ensure the reRARtdTeHe dAHatddMnt bBtheO ensure
that the filter can support the deformati on 30under the pressure of liquid

suppl i ed i muttitienat apwposation epntained inwhegapselaéo prsurssypanpletetferd fopsacheam
ST AR LA L. e B TR MR Ao A oge o0l ved
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 be insufficient to properly empty the capsule or a too

20  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 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

25  system which would render the device more complex.

Another requirement is to lower the risk of perforating the filter by pressure of
gas during the gas purge of the capsule that would provide contamination of the

delivered nutritional product/composition.

Another requirement is to ensure that the filter can support the deformation
30  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.
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For this, the invention relates to a capsule for the preparation of a
nutritional product in a device adapted to supply liquid in the capsul e,
sai d capswbeomorngesisi ng: at | east one conpart nent PCOEP2010/05G0S
nutritional ingredients for the preparation of the nutritional product in
conbi nation w b &Eeth%‘imm@ﬁi rélmaytocb capsul dritR¢ prRp@ptiGrof Phutfigomyi ng
contami nants contai ned in the wherein the filter has a
filteringpodpétine dsmb aéaptqdfarsumﬁé lignigdn theeapsule, sard Ctan@ﬂ?rmmw%mg t he

conpart nent . surface
of the filter ?tsle%sf Pe% ne Oefng rﬁgnz(/gorﬁﬁmtrﬁgﬁgr}tgogg% {:e;a |ecr)1¥]t§¥ H[ e%?#&%ﬂ of the
conpart rTEﬁfthMﬂ&ﬁ]tibh@Mﬁddudﬂ irt duenbsixatédn vaitlojhesupplied 1ofd, t he capsul e. The

approach of the _.inve essentially lies in red CI surface of the
fil te?s and di spiles egr} TWWW%@ iRANts gontatped; ! p‘g'é &rl e to ensure |ess

def ormati on bof,Refin thBGilteF ﬁa%sa fMermgabifRe MEﬁﬁlaﬂm érbﬁ skt of theor ces
exerting thenselves on the filter. This configuration also result in a

| ower conwnﬂtofdhemmmt!mgl ng and filter 15material and consequently a
reduced cost agd re than
5% of t ho 11 TErRgYeffeeslRPE of s TRHHERIRRE of the fter R GG Ae 00
secti on ofhetchss Fedtioh ofthe Meuth @ffpar domattmehewhat demed imtht beiabprogctign 0j ect i on
of the capsul e Most preferably, the liquid filtering surface of

t he fIQtePfﬁhgcﬁl’Sél@ed fully outside 20the cross section of the conpartnent
when vi ewed i nthdg, ﬁé@l‘llofﬁﬁ@ﬂneéﬁtidﬂrbs%tlﬁllf@hé‘ﬁl%%’d\i%mg the surfd3e 8f Bfeabl y, the
filtering surface of the filter is at least two tines snmaller than the

| ar ger cr tilter andalisplaving it aWey frompthe censretof thitheapsyle sesensaies legsrdedgrmatien

conpart nme ere nt..to.be th sal plane
of the cag%thlbé' t %rﬁm%g?%qagp%{oa{gqs ahd tﬁ @?%chgéssee%? nfn tﬁg}% Heggﬁ\c{)l?g nore tinmes

| ess t hanﬁttékeTharogﬁﬁgm@@salmfetsumm ®foweh eorsumpabh oBpackaging and fiher filter is
preferably placed in a filter-recei VIQ{%{TQ at which has a smaller depth than

t he dbbt hingterighandqompequenbne redyped casty peed dmpacl ONERYIGNMENL, can be
better clanped Pﬁ‘:@gaﬁlgplﬂgfettﬁg) 5%l end filfiing sﬁHEd?:' of tREHIt&Ss plaeedcm;la& ul ar

from beneat h, and 30Consequently it support |ess effort and fl exes |ess
under t hetHelca]Qﬂs dedtvacf mlm\'eputb rof sha gompannent whereyiewed ii the pyiakpraiecperf er abl y
forns a la extension of the capsule conprising a flange-like rimfor
cooperati ﬂ% C?IF]S She i quid supply device which extends beyond the
flange-1ike ri Mdiop@desrabig, th@ﬁqmdrﬁ)ﬁhhgﬁﬁfacebﬁﬁierﬁlte& hesiacedifall potteide st i cs ai m

at providing a capsul e design wherein the force rln .sur ces 35exerting
on t hed cafisiress spEionR e RRRATMGHM ﬁéwr:wsﬁiéaﬁle ane In 3
capsule.

Preferably, the filtering surface of the filter is at least two times smaller than
the larger cross section of the compartment. The cross section of the compartment is
here meant to be the cross section in the transversal plane of the capsule. Most

25  preferably, the cross section is three or more times less than the larger cross section of
the compartment.

The filter is preferably placed in a filter-receiving seat which has a smaller
depth than the depth of the compartment. The advantage is that the filter can be better
clamped and supported in the liquid supply device, in particular from beneath, and

30 consequently it support less effort and flexes less under the liquid load under pressure.

The filter receiving seat preferably forms a lateral extension of the capsule
comprising a flange-like rim for cooperating with the liquid supply device which
extends beyond the flange-like rim bordering the compartment. Again, these
characteristics aim at providing a capsule design wherein the force bearing surfaces

35  exerting on the capsule are moved away from the ingredients' compartment. In
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SUBSTI TUTE SHEET (RULE 26) particular, the flange-like rimof the filter
recei ving seat nerges on the sane plane with the flange-like rimbordering
t he conpawOrze1I128031 The filter preferably conprises acwirPeapos@os filter
menbrane. The material for the nmenbrane can be chosen fromthe |ist

consi st i ngartiul Ethe(@igydikb eins of thefider reéaeivingubasrergesdmthe same plank ose

nitrate, polyam.de and conbi natign thereof. The nenbrane nay be forned of a
porous | ay8h tl?fgh‘?rt&e'l d’r"@gg?dgfléga’elfﬁfnpéﬁmem-crpbi al purpose the filter
preferably hastge RRE ettty esmﬁﬁsmgpg@ggrgg? i;ihg:gﬂ@:ﬁbrah& TRY ma¥fa) 2

t hi ckness of |ess than 500 'm crons, npri sed between 100 and
300 mi cr ofts thehbembtahanarobe chmse framethe dist doasistswbfiRES@olyetheniulfone)he sane or

different 10 pore size nd/ Qr .t higcknesses. The membran s preferably a

I ongeré3 di @W&&Sﬁc%ﬁtﬁﬁeﬁlgg’&e Bgf%é’ﬂﬁ'm aé‘ﬁﬁoﬁ'g"}%o%f%&pf%f erably between

10 and 30m@mbrahkendy Bel formedobd porous Ryer ider alitiy- fbres. IFoph@imicssbi@lr ed, a

rect angul ar or oldtgonal menbrane. The filter nenbrane is supported by an
1

out | et waP¥rPPse Wp filter preferatdy heferipores a1zt allsss thane0.8 srigioms: It Mamha¥e 2 ng by an

i njectiongk ' \ S : hé and nozzle
ai m at rewgﬁgésﬁ)gfq %Shg%iejlbtoe@l\gg&ﬁi %&Gfbgablqg a %rﬁélgg:slk%%ﬂqglﬁ?g%? ?%n i nside the
conpar t memicrofsh daté thentone meyabrahecani tehsed imoseried wish thenmahierediffebet i ve to t he
top plane of the cgpsule. The filter. conprises an inlet wall.conprising a

| oul T ot P i iRassSe ThboisBlir T i R Pee HBifY ace of the
filter meghihgiRd béfeeh 8l Bin akdld0 s, fiskd prefeeddly Metivieeih €0 bR 3PHAROHeNY A
pressing surface for a relative sealing pressure engagenent agai nst of the
li quid suplerymerahiage istprefseabbye eireplar, spupredea rectangular gr polseqirabf err ed node,
the filtef g @ med as a relatively rigid filter unit conprising a

fl exi ble mcroporous nmenbrane inserted in a pressure resistant,

25handl eabl e, Tht fitterveémbrangiskuapenddiryezh @ulst wall irHehich is proeidedsi ng prot ect s

t he rane agai nst the shocks, pressure, ,scratching, ndi n etc., both
o ST RS o8 SR miRing B PSR s e oP s U St

The casi Ngh&ashddf ah@hbPAe Qim hverddadihg BRIIIRES 1Wuich Apdvingbdal@ledioget her

whi ch pinch and/or weld the filter at its circunference. The two

hal f - casi ingisle samcdmepareenhshsclirgeiden eap bel aithen negmahey iselingdireladvniothoel di ng.

These el e [ Lgiently rigid to resist bending under the pressure
of |iqui d@%ﬁ%&aoe elséngp%ﬂg capsul e. These elenents are made of foodgrade

pol ymer such a$h&RlteRdmprises SANRE waH\lOmprSing [Atigjd lehobsmaliarcedss based
et eripl g conbinet one, LOELeSlne emsmienn B g ol as RGN 2P0 S5,
of ri dgesf;giiydsprp&ifgd bRSsihg iR ForalidiRive Welling Préks @ eAgabichiént
against of the liquid supply means of the external device.
In the preferred mode, the filter is formed as a relatively rigid filter unit
comprising a flexible microporous membrane inserted in a pressure resistant,
25  handleable, relatively rigid apertured casing. Hence, the casing protects the membrane
against the shocks, pressure, scratching, bending, etc., both during manufacturing of
the capsule and during beverage preparation.
The casing can be formed of two half-casings which are welded together,
which pinch and/or weld the filter at its circumference. The two half-casings can be
30 associated by clipping and/or ultrasonic welding. These elements are sufficiently rigid
to resist bending under the pressure of liquid injected in the capsule. These elements
are made of foodgrade polymer such as PP, PA, PE, PA/PP, PVC, PS, PEEK, PLA or
starch-based material and combinations thereof.
Preferably, the microporous filter membrane is supported by a structure in

35  relief such as a plurality of ridges/studs protruding from the outlet wall and/or a grid
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4 SUBSTI TUTE SHEET (RULE 26) placed between the outlet wall and the filter
menbrane. This relief structure ensures a mniml deflection of the filter
menbr ane wodero/2B@1pr essure of |iquid and al so enabl es ealriEPetioossood t he
liquid at the downstream side of the filter to an outlet of the casing to
be Supp! i Bfhobdbdiifer MEBAiL Wil and O il ik Abrarfl ThidicRer GARREL SRardh Out | et
nozzl e extending fromt of fcentred [ter-recelving seat towards and
above t henfihinsd deﬂnmanbfr&nﬁilteﬂ'henmrieemdmgpsswﬂpﬂl%éamthdsm)r at least a
limted nu sna tlets for n rrentumjet
of Iiqui deiqéﬁ’ TSH’Q lﬁﬁ'r?ﬁé’rftﬂ??elhclu’ ﬁ'tg? g?%{ﬂ?tvamm%éa?ﬁgezﬁh 'qBr?‘BI"l ﬂfte} Single
out | et hau_‘mg@&lsggﬁtegrmq{e dofffartinedt."m nost preferably between 0.2 and

0.7 10mnm a variant, two parallel or non-parallel outlets are provided
in thes nOZZ' e. ﬂ;@ﬁnelultdueahsd éon?ﬁf&-abmomet%% ehaetifg fr6in tRE offéciled Wi th a
flow velocity conprised between nd 20 m'sec. The jet created by the

nozzl e pr@@gc@semnr@@pmo‘emsan@wqm thehBrsg epmppartagnbt Theriuglat nogzlef f ect i ve for
ool o 1 Ro R ne bPRIEA! B el el SULRHL A Sl uldierot bilidlag 25T

capsul e fur nprises ectlve opena is placed
i n bypass hiph- ﬁlbl@erﬁtuintJEﬂ'oﬂlmluﬁi inahe g@ﬁpamhemokreferabiy ftha)mzfzh&omphees aor of t he
capsul e into, the conpartnent

resul t, tABekGqutlerh W@%CWBBQQ%{ Oggé%ggéar%%@g@ﬂ}%&?%@ ?‘B{O {he gas

bef or g t hendh NARRAHSHL two FRARAGE ABRLbaralB SutiRls@fEpBLId¥d i e neRA atlee gas
inlet is formed in the filter unit, e.g., through the inlet 20wall, and

comuni cavutetis ¢cdpablaof praviding agst of équﬂlimﬂgzaﬂow elopite pempusedibstwesadct i on of

gas 101 elpi ¥ 00 LNEyLAPSULES b O AL Ao ARG, S0 ERSH NG REL the Full

content o e capsu 'S me e capsul e he gas inl et
can be opesmgaryerpiveichi ngffoctiverfentissugviag pad/br dikpdrieg akhfiwiihgredith'rint he gas
inlet is plﬁced in comrunication with the filtered side of the filter unit,
i.e., con fw¥%ad|ng to the nozzle, it is assured that the 25opening

menbeq s per t ai nipjg céﬁuref}ﬁnhér%hq)rﬁméeyecﬁewy%@eﬁa%le %@@ﬂbﬂ@hfbﬂ@s flaged Nl et
comes in contact only with filtered liquid he nutritional

i ngr edi entisbymass efrthiefilterte aflowrgas intepduetanr ﬂomdhfcwrrcamé thecapgde Bito 3 gel or

hopended MR Eh R Rusl MmO Gt o} BEEAT R B hen B T D0C

30Fi gure Hoésnor cﬁ&femﬁeismeaoisdbr theEgWs béfore thaﬁl%ﬂédieras comgargeritoMoref er r ed

node of the jnvention; a per tive bottomview of the capsule
of fi gur e Psferpbly,the OBe‘?%bleaBaé |"Hét 1§|f%1weéfm tﬂp?etclﬁ"éb@lﬁ’l 8- o%"?“l%d?eem et

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

25  opening member pertaining to the liquid supply device for opening the gas inlet
comes in contact only with filtered liquid.

The nutritional ingredients are under the form of a liquid concentrate, a paste,

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

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

the invention;
Figure 2 is a perspective bottom view of the capsule of figure 1;

Figure 3 is a side view of the capsule of figure 1;

5
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5 SUBSTI TUTE SHEET (RULE 26) WO 2010/ 128031PCT/ EP2010/ 056005 Figure 4 is

cross section of the capsule of figure 3 along line A Figure 5 is
an expl od¥@ 2010488038 ect i onal view of the capsul e of fi guPETEPIHIRFMWES t he
different el enents before assenbly; Figure 6 is an enl arged

perspective anigurodss cosd seotiad ofthevapstiletdfdighic 3 slongilihd Apf 5t he capsul e of
figure 1; Figure 7 is an exploded view of the filter unit of figure 6;

Figure 8 is a IRgdromipiraeloded\wrast sédtiendlividvebf theichpsulie &fi fepuir€ 1 Showing
Figure 9 is an enl arged Bl ane cross sectional view of the filter unit of

figure 8 AMifferenhelements defoggpsscmblyis a detail in cross section of the
wel ded assenbly of the filter unit of figure 6; ~ Figure 11 is another
detail in crosdSiguepilon grlargpdperspeckye sshisessrsectiangheiewiadthg flterhwitedsi ng of

the fikte it Frgure 12 shows anot her detail in cross section of the
I nl et (g)f 'ti}heg&#)lglfl?gtﬂg?\rigtl,’ 15Fi gure 13 shows, in top perspective view, a

second enbodi nent of .the ¢ lLe of.th rese I nvention with the top
menbr ane bei ngtiﬂr11 14 éés ) ?(gq%grvllet“g/?f@le§&Ereu%ﬁ(%f%%gi n cross section

perspective view the.capsule of fiqure 13. Figure. 15 shows a perspective
view of a fl ui '%‘iﬁ?ogﬂsya R‘L;%“&BP*‘B?V‘[eﬁ’eOfﬁh?/gH‘f’i Gidigite 8 kv ch Ts inserted a

' ' f the liguid inlet f 2 I f
F?Earljei ﬁf t Lge gjﬁg tésl a?nnen?a?rfggé Slax?éj grrcl)lssns%ct?onaﬁ vi%w (I)fqﬁel: gltlernun?t of ﬁOgI;Jre §)s UpplY ©

along line E;

10 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;
Figure 12 shows another detail in cross section of the inlet of the filter unit;

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

of the present invention with the top membrane being removed for clarity;
Figure 14 shows in cross section perspective view the capsule of figure 13;

Figure 15 shows a perspective view of a fluid supply device of the invention in
which is inserted a capsule of the invention before opening of the liquid inlet for

20  supply of liquid in the capsule;

Figure 16 shows a perspective view from a different angle of the fluid supply

device of the invention still before opening of the liquid inlet;

Figure 17 is a cross sectional view of the device of figure 15 along a plane

passing through the liquid injector still before opening of the liquid inlet;

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

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

Figure 19 is a cross sectional view of the device of figure 15 along a plane

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

30  passing through the gas injector after opening of the gas inlet.
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Figure 16 shows a perspective view froma different angle of the fluid

supply device of the invention still before opening of the liquid inlet;

Fi gure 1WVPI0H/IBBB4s sectional view of the device of fi SGTEPIHOAFHAY a

pl ane passing through the liquid injector still before opening of the
liquid inlet; 2ffigueRl dspettofIEEpSHe a0 diAG R a Hisewodt of IR if@nties iof figure
15 al ong a pl ane passin th[o%gh the liquidinjector still after opening of
the |iqui dlIpsirated in connectiomwithfegures J 1@ 3gixenoass preferred gxample @flyoflhe he devi ce

of figure c]a?%ﬁée ?}_ﬂ%eﬁergil?%nf?ﬁ%?iarb%d& 239%%&&#}{? ndfftiond if eﬁ[enR% fitg; openi ng

of the gas gure isS a cross sectional view of the
devi ce of te¢hyoltogy bhd alpoerdpcadgivaneteSiipdoryiaagvitl ibe disghssedéateram. Thg ect or after

opening of th as inlet. 6,SUBSTI TUTE, SHEET (RULE.26) . The gener al
et Jof sehile B b Lloimpd Fribe pods hichis Thesdibyct lidna imReraKebls o s

i 'l ustrat aferhBraf®5NREIL4 RRicKiid SaledBmiehe Rahg: ke Sofake Boddy ¢her red exanpl e
only. The capsule | A generally conprises a body 2 for receiving nutritional

i ngr edi entrsembrang f meay becsimply| lsyyd arrerdowy Gdmest rieferabby Jiqudand@rdgy as wil |
be di scus Iy, 00 .- CUDy.: s ey Which is
cl osed by%gleb@%ﬁdh}@%%%ﬂ%é@%Zﬁﬁg%%wg%%#%ﬁgngﬁp%féﬁﬁa%%&%%E%E sééled onto
t he fl angeuth keEVOH nddér dlimainbhotyAs Wilebeepdianicindnorayetad 1ateing, yhd togui d

i npervi ous or, nost eferably, liquid and gas.ingervious. |ln particular,
the mefor SREEIRC BenderRiiARunsibic Batsrlisy *hinetlsmer seoraininiem ey
and/ or al ygicRAHINiqHa bt sulpBie®B |n?éaﬂ§6’fdl‘i‘c?d?@h§e&&t@6rl onchal, 1% gakhe top 10
menbrane is made of a puncturable material suCh as thin polymer and/or

al um ni um bhecuppliddlia the eapsele by nirans ahpEasddiepipr Featke herhandqui d i nj ector 6
on one hand, and gas to be supplied in the capsul e by nmeans of a gas

i njector 7 on tThe totthar 8 bithd cup 3 compfikes appodusho@ies P inteadesifor Begelepsei ses a
product outd et,.9.intended for the rel the Ligdid nutriti I
conpositio /t%:r lé%‘iPutflrn(?Hgtcﬁgpggﬁlgﬂ)l’péqde"%ﬁ%m%Eﬂ(l)e @8?“1%'%e&m Ciglrlr%éi@gonpri se
one or}sseuafiyptonditeiong or bbkrat bpadigsfor stfeatrlity off thelliquideoppesitioon t owar ds a
receptacle such as a baby bottle, glass, or cup._The product futlet 9 may

P
extend fr JRVEKE aceqsPISIT VAR BY2 Qa%mle’@%f or Pt P‘? Brodush qutigt A8Yf 1 ow of
| i qui d and 4 84Ul they %o%n‘ﬁlbgpiélﬁptstlu@fldfo‘ilH%r&ti?@'tﬁ@ﬂ&&l&f(ﬁiqﬁfa%ﬁm nate the

surroundi ngs of the receptacl 20The body of the capsul e extends on the
upper si deetycingsidxpojestions gfdiquidwhich could contaminate the surroundings of the

receptacle.

20 The body of the capsule extends on the upper side by an extension portion 11
which receives the filter for filtering liquid supplied to the capsule. As illustrated on
figure 2, the capsule may further comprises a three-dimensional coding structure 12
capable of co-acting with positioning sensors of the liquid supply device, for
discriminating the type of the capsule inserted in the device so that the preparation

25  cycle may be tailored to the recognized capsule type, €.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 volume of the compartment may vary depending on the volume of liquid to be
30 injected in. In general, a large volume is preferred for large volume of liquid so that
the compartment serves as a mixing bowl for the ingredients and liquid to form the

composition.
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whi ch receives the filter for filtering liquid supplied to the capsule. As
illustrated on figure 2, the capsule may further conprises a

t hr ee- di MN¥ALPENIEBO3Eodi ng structure 12 capabl e of co-act PREA/BRRYIN/OPOET ti oni ng
sensors of the liquid supply device, for discrimnating the type of the
capsul e i nser t €kheicapsudlemde comprisoa prodiicttdelvgry epaemtls dor etSaNd £pfopyr be

tailored to the re ni zed capsule type, e.g., by supplying the proper
vol ume of IptegRGhan Ogg‘g?Png‘ePiﬁ‘ﬂBQa&’p&%g‘gﬁdﬂ%%?L“Ea,meé’tle.the compartmen ol of
figures 4 (RoOghpauletal® féraBRifs, PRITRLD! %%oid'ir%ég&gil/&;éﬁnu@iti%f?ﬂﬁﬁmmﬂﬁ 13

containing nutritional ingredients 14 forn e bottomand sidewal | of
the cup 3.thadevicee Inarparstulahmode paprodustidelivgry vystem degesigdiedity epentahe vol une

of liquid i Nj in, eney.al | arge v.ol u IS ferred for
| ar ge \léol L}El’éét grfe %?%%tg&ggg{lﬁactap %‘ﬂ%ﬁ’égﬁ%‘éw r?gtn © cgg’rp\(?%’glo g"%g“ ﬁis%rﬂr%fben ow for
t he i ngr ediresstrs ofiiduidi s bekrt readhed ih tHee ofipanaeht. Fonthis/ thoWdtkdm 8-HfhSHEET
(RULE 26) The cgpsul e [;ay conprise, a product deli veri(@system 15 for
ensuring £UBCOPRISSSPEEPNDE slentsnts; kpstiatrginally @lacsd)io Rerigrate & Huvérngr edi ent s

cont ai ned phémirage Fpﬁ&ﬁ{aﬁl?%%arﬁfngttH@c&ﬁgéj\tlim{lfnﬁqgﬁrc;n?fherlﬁﬂ}&:}%reguctB’hﬁét.er abl y

avoi di ng, contact of nutfitional” I'qui t he device n a particul ar
nmode, t he SiTbellaver grgnmbraneyis symdcadina thindépiidtight peoforbéameambiine astdeofie ori fi ce

t hrou t capsule for delivery of the composition when a_sufficient

pr essgrB e lolfu ’Pg%’iya" P ﬁ%\éﬁ&?rﬁ”ﬁ '? i oa§r15 erlfor?@m‘?dﬂlgﬁ(?fﬁletﬁ“& t he

bottom 8 For ifdeance|phEMBMbIRESs HBO-hiIEdhifHiY oLhlemiilg. AGapduladanhesiid Y pl aced

to perforate a | ower nmenbrane 17 normally sefggratié}r}gt e corrgartment 13
BRYP2HE3 i

fromthe ISPEfuR Brofueidistivery system indestribed RS T/HBAYPRHE Sifded gpieMargh a thin
i qui d-ti glyho Ak gmbﬁpo?agm@r@% Rn8l. 1fShotld b0 Y éH'EhQﬂflé §1rod89t| ymer. The
at otton edge of the cup.

nmenbrane i s 'seal e t'he or 1nstance, the
menbr ane idslivergQysigrocambd désignefl dafiferenthy. frior indtanesp tudae be aspnpleivalyesuch a

produq decl H’%E% gﬁst?m S ldtescri edl in EHP}%T/rIIEPOQI 053033 iled on 16 March
2009 whi cKOMETFHE 3P SENST Qispeiolmally Floped andouhich OpaR sy thePesTEY that t he
product deVHistEbuilds s thRRofparthent8st gt Gorhfiled Rfid Beinf Glipplieaimnge, it can
be a sinple valve 15 conprising an orifice or slot normally closed and

whi ch operBothpialematiye gt eansaliabsmpeaRubYRI farming 2 produgifilisF+ nent as resul ting
fromthe |iquid_ being Sutp lied in. In another alternative, it can also be a
porous wal | f orlkesapsalen dgﬁwewqméfmherdemm te apuuge Blgtion pEthenvention i s

further desi ] i | ] | fui i NG - jed in the
conpar t neq iR Gpftt i borhpra, i hiffhald 8 HRLIBH B8R RN ¢
essentdal lliguid iskeseintizlytlivded exthie requiremefiofor conmttaliimgd a perfeet pealiteof thqual i ty of
the i qui wat er, ent.er] n(g in the del.

, £.0., i.vered conposition \Water can
be suppl i 3‘8“5& g’&:’t"‘@%e‘?“é"trmgemél?e eé‘l”ﬁeéé,of"@?@‘?‘?“'a‘?atﬁbﬁag‘tpb%%pﬁléf%Qr ees
Cel si us, hmpeatidtr seiviRMbLeat abtat §5-40 Aekrees CEGI ByIRhER saibied the fluid
supply device. Mire preferably, the filtration is Carried out to renove

cont ani nanaiericpmingireny anvaterdanlyahthe fidwonlydevizsbMorepreterabjpabe or nol ds
and event Ygllaontl EHREF oo Jemo Wbl s IR TudRBERIAEHEARNR RS L e vt er
or thrs, a soluti i sts

heati ng operatl on. 0 on can co S ninserting, in a

pr ede2&r mbaaerigyeast of mohis andpserteallyavifustd, efg.,whith HBeindt bdea deotidpedf a
pressure resistant, handl eabl e _unit conprising an, outer protective casing
19 and at E’Vél%Fs‘f’atSWéeaf‘f‘g PB‘?ratr‘r‘é‘hiFgl,r thig, aﬁgﬁ‘f‘% GRRFONSIFISFINIRSSFINGe A ane 20. The

filter uniptedéBrhiedafrtherakd capsildliadiltd? uhfiQ 838 BRSForm 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
30  that it is more rigid than the filter membrane and preferably, it is also resistant to
significant deflection upon application of the liquid and sealing pressure exerted by
the liquid coming out of the injector and by the sealing engagement of the fluid supply

device itself onto the capsule. The filter unit presents the advantage to facilitate the
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30that it is nore rigid than the filter nenbrane and preferably, it is also
resistant to significant deflection upon application of the liquid and
seal i ng pVeI8WRSBkerted by the liquid com ng out of th&CTAPEHOEF08Td by

t he sealing enga t of the fluid supply device itself onto the capsule.

The fil terF%G‘HPg oﬁ&gﬁﬁm ECCPIPFQO%WH#F aﬂﬁu{‘)’-onth%utlrﬁcﬂat"eg s$ne6i {8 QUBSTHOTUTE SHEET

(RULE 26) m¥as24hH0t g@g@&gﬁgg{é@gg@m&mggltg &g;ﬁ@ﬁiﬂgf the filter technol ogy
ecl

in the capsule, without requiring sp I c connectl on nmeans, and it reduces

the risk of danpgiRgmidEbihi R i Far .anti m crobi al . purpose,
the filter menbrane has ?)l%e e Jétefy al%g}r%eemsblrazng hap pfe&rggl?r?a??rf).s’ﬁe%crons,
nost pr ef dessithan @8 rhiesmshast peeflrablycofdess thant0. 2riicrony/ @t Maphiveckness of | ess

than 5Q0 mjcrons, .prefer bet ween. 1 nd 300 m crons.. The material of
the. mentbr AREKEERY o sE HBL O FrigRp Rkl owenold ang B0 rpicepns. The

(pol yet hermatkfifinEkhe HEMbHNGSEN BE BARER froftht HhQRRsidlitd GBS POl yam de and
conbi nations thereof. In particular, the filter unit"1s Insertable in a

filter redeplypwhgrsyfore)pgeliulnseacetate, cedlulose nitaten polyamjrterand@ombinatibng he body.
The filtergreceiving seat is so designed to position the filter unit in an
offcentrecf manner relative to the conpartnment. As a result, the deformation

of the capsul e ,due to,t essure.of liquid_.and the sealli wth the
devi ce can be rlgc?&g}ecgla&gﬁf)i‘itgrduql[)lsénsr%tfﬂélgé'é"ﬁﬁfta‘i reﬁggﬁngissﬁiﬂgfo% t he
conparliOmenhe exXtbfsiér pdreibn 1 €6 théi bodys Fat filkdr rre'eedvilﬂ?seét% sd a@t@ee@o a U shaped
cavity of relatively |ow 15 dg{pth (d) conpared to the depth (D) of the

C

conpar t merRositippdhesialier umit in a5 offcpriradonenngt relativg te thsi cpmpartmentitAsi tegultit | east
part of t | I ' Undt o cian tic r, of its

o ger port oA i (pURe aubho I prishirt B ifloana o 830 Fb e et f on
with the fdevicercan be eiducehcamprreditot a mbrd enghlngaisitionitigibave ek dompattaeat. by t he

conpl ementary..shapes.of the unit, e.9., b ess-fitting, |n the seat and
the cl os urL@esz%&B CQ}VH%SGBSI&I W@yﬁ’ﬁ’pgﬁg’rﬂ?f‘&%éq‘ir?h%p CRYIbE QhTe F‘V?lﬁg"%eat 21
May CQBPr ideBthq@y EERdrb@RSthe depta G gﬁﬁleicem%aaﬁméﬁtdw@ééagz?hgsab&&ﬁﬁ the

conpartnent, for receiving the filter unit by press-fitting (not shown).

As i1 ust Melandasidewpll maighing|aé leapt pagrofthe ottbsn and sideveall efthe fikter unis
filtering:. [ t | | MeS referabl y sever times

i | er ¢ AARER S el perfBEY R bR B FEFAS AN IRETe Lpper

openi ng) @ebnfidvdon evithethe fiter redddying.sgat,buciiy @mpbnehineited ihpaceppetic openi ng of
conpartnent. Furthernpre, %f}}% Iarges% portion of filtering surface (F) is
axi al |y offP@@{ementary shapes gt theaingty g b aesss-GHmecyn e setand PNt (13)
when bhe GaRSMdDY the YipPMBibiale R PhSALERR, Mk 8% 2h ARG SfhiHselcbRBadlonSY

"l argest porti on'y! ft is rreantc that at | east 60%%1%} ef ep?asglcy 8%%085 t he
filteringOosgacksseein i¢s fiflewald e@utnshanibe compartment, for receiving the filter unit by

press-fitting (not shown).

As illustrated in figure 4, the filter unit 18 is sized so that its filtering surface

(F) is at least two times, preferably several times smaller than the larger cross section

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

30  the cross section of the compartment in the projection along direction A. The filtering
surface is here considered as the total surface of the filter membrane minus its pinched
circumference 30. A certain overlap of the surfaces may be considered as acceptable.
A first problem solved is the reduction of the compartment and the ability to better

control the deformation of the filter. Another problem solved is about the reduction of
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30t he cross section of the conpartnent in the projection along direction A
The filtering surface is here considered as the total surface of the filter
menbr ane WPROY/i2881pi nched circunference 30. A certain 8¢EMPAHHF0PHe
surfaces may be considered as acceptable. A first problemsolved is the

reducti on @t ambentcTiRAdiarEstthefittet iembBRink bhd cdriediRhbil £ theGeductioh of R
defornmation of the filter. Another ﬁ@obl em sol ved i s about the reduction of

9 SUBSTI TUTanufpgtyring ¢ast andhs impaet of ths Wsed eapsila 0B epwirommesnt.tARother| ¢ of
menbr ane %Eﬁ g@eg%@ sk%uft{?%‘o Ecﬁ‘\%{'ﬁgs’tﬁgcﬂjsufehﬁnﬂmmﬁi%%y%ﬁ‘gfﬁ@ﬁ and the

i mpact of sul e ©on ronment’. Anhot her vantage is the
possi bi | i teapswe aferEngsping e redysng e stqnagsafodumam%thf; usddecapsiesoFot thés, capsul e

after rrpt ing f reduci ngq the stora ne of the used ca ul es. For
thi s, 8t hele Ssumhelr eV Ped Mt T b FE ket ARG hE Bhened |1 nes
orient ed Ismcsumaﬁ&) PradhoteOcdi S8 dh CRANPEGSIBI thiaxad] diRketiedlp 1 n the axi al

di rection. illustrated in figures 6 to 9, the filter unit of the

i nvention CO”DVA§ﬂﬁ1s@£1edﬂx| urd@é to $4nd ﬁfteﬂkﬁﬁtrdi’MBVé}ﬁloﬂfco fiddschnl N the unit
and an outlet wall elivery of filtered Ilaw «’éln t he conpart nment

13. The i ninkst wall|2R fe@ngpdty@gn@fﬂlgq@nathemrettanﬂ@np@ b3 foméebmryef wal |
conpri ses f?mit cﬂtﬂégﬂg%‘&ﬁgsmﬁén&%{%dﬁé irft trw:ﬁlz‘% ep%ae§£ llagﬁlr‘d 34 The liquid

inlet and ou e spaced apar Xl a |rec fon so that
| i qui 0 nl where4b the o@tl@md conipsisekea Liduad cntdt@5rfomiedtdt @ noozip a6 bfidrtunit3 wher eas

the outlet_25 is acedq insi t he contour of {he.coppalrtnen matter
of preferrgéfl&%’é‘?g‘r\ &8“@‘?@&& d’ég??ﬂje am‘élléée?’ﬂﬁl %F?H‘b?oéaﬁ'@ﬂ t with a
l'ar ger porihepha &/1RQAdutstiRatle tontbiteofkRe SGRparfiitt EXWhBadtheRiitla: TS oW ng
portion 28 of nozzle which extends transversally above the conpartnment. The

outl et 25 pawddansidd the ha@oar fitht codpartraendr As @ myiter fanrefesed desierafef t han 1.5
mm 1o fortm c%lertl Qa{n tak e G gﬁ’g?& ra%k@t %?la&%@%eﬁfoﬁ ﬁ%&'ﬁém L1 on and/ or

dlsper5|on redlen |qU| pr O nozzl e. The

out | etlSrraysebeanfdwxmdu@fbymoahngipsmbﬁtzs o(ﬁpemlmghlch'EREndmthBWereﬁll}Openl ngs
shoul d be small, 20 prefer ximumto avoid a too

| ar ge redu%,btoi"@ﬁhec?PmcH%mFPfo erla% ;Pref?@?xn%\ﬂlsv@il amster f8o PSR ERe out | et
of the nOZ@?gna fhaR"Sf AR SorkOIRE bfsgﬁJ @ﬁﬁd&%&sgur@aﬁt &Qmmtessaﬁssom@nout | et

can have di rent cross section su as circular, oval rect angul ar, etc.

The casi ngandfridispessianhe the ingeadiantmity banid j¢atedethraugh ghe rogalsaTherevitet 29
25701 ming an, WORLESAM S1.05, AN SOURSLLSOM A bl AU B Space 30 o

manner SO to avoid

bypasspoof piaferdbly betivebry 1 hhcﬂﬂladma;@imﬂrﬁl&) @I\mtmmdoelange sedixetmxi of the flosrpar t nent ,
the filter nenbrane_is further s ort _P%y a support _structure forrred

e.g., of aveleaiwi {heifowmvelosity Fhrgg CQP etgi dhespozale 14 BIFEeT#IE OMPEEdends t o
reduce axigdiweef 1 St 200m/RE. Tl EhaVB AR cHR88ction such as circular,

oval, rectangular, etc.

The casing encloses the filter membrane 20 in an inner compartment 29

25  forming an upstream side and downstream side with the circumference 30 of the filter
being sealed by the casing in a liquid-tight manner so to avoid bypass of the filter by
liquid. At the downstream side of the compartment, the filter membrane is further
supported by a support structure formed, e.g., of a multitude of small studs 31. The
studs have flat free ends to reduce axial deflection of the filter membrane under

30  pressure and avoid its breakage. The studs are preferably formed along the whole
cross section of the filter membrane. More preferably, adjacent studs are not distanced
of more than 2.5 mm. Between the support structure is formed a multitude of channels
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
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30pressure and avoid its breakage. The studs are preferably fornmed al ong
the whol e cross section of the filter nenbrane. Mre preferably, adjacent
st uds ar eVA3P1i2834nced of nore than 2.5 mm Bet ween t h&CIEFROOOSEHIT uct ur e
is formed a nmultitude of channels 32 for collecting the |iquid being

filtered tdyweld@éarh Hige BEIHRITARE mekibParRUVib @hatRls! 3228nE@BBLISES AhotAaSt one
outlet conduit 33 for making fluid comuni cati on between the 10 SUBSTI TUTE

SHEET ( RULZ6. 7bg supperirstueturerhagibg@ separate €lemant.«rg. reogfist plaeed inithe eoliagnel s 32,
and the 0%5&5&%%1{%‘; nozzl e 26. The support structure can be a separate
el enent, ., a grid placed in the casing belowthe filter. At the inlet

wal | 22, thefitr. it f h comprd ses a gas. _i_nl et for enabling
5supply of gas I%Jtﬁg%fnll%r“éagls%# i:}feeﬁelFeé e r?rl%)etr gg@gﬂsegia%,as ?“Ag‘fﬂ‘]‘é&cw’?ﬁ@?‘% ment 13.

The gas i nupplyefRadendenpresdure) ety adoathressed Sipen tietonpant@ht thaheghd
intersecting with the outlet conduit 33. Therefore, jt should be noted that
gas ent er i'Rigt tafdbey s Hlugiyated, gy gaering Heoygh the walldnigissgimesythhihe pplletyay to t he

nozzl e 26 3ngdyiys3. Tﬁ‘é?&t%?e,‘i't%ﬂ@&ld%%?e‘drtﬁattgg?eﬁ@m?{hte'Eﬁﬁtwilllﬁ%i}sm&e liquid
inlet 24 and the gas 1nlet 34 are closed by the top 10nmenbiane 4. Hence,

t he i nl et dilter regdirawta0val s waetodhé sodrje Pearidowidl éntey unter pressbredhe 4 at t he
dedicated inlets. | ti.cul.ar, e nenbrane 4.1 s ,s€al ed around the
liquid i nie™ p&ﬁ@eﬁtagoﬁhatﬁ‘gblqﬁlﬂ ‘%‘8%1?@“5%@9%5 l{rrli)eltggraree ?S.ed‘SFP{gﬂPee Bre, when the
t op MRODr anembranP4ri@ical el itkts bRecatvdly ppaiable by mifotdagfthemembiappl y

device, the tip.of the perforator can only enter in contact with filtered
i qui d. Aéaéﬂaee%wqa,tedtlﬁgr%ln RArCYlRfe the|tpRyale Faaﬁé*ewé?a?efg%emdathfﬁiawon of the

per f orat oy f-hay dds i§1BEy0R31538034 {1ithd1). ThelefhEWehdnRe %r}ﬁerﬁl:ﬂiaﬁé’is The gas

perforator can so remai'n clean for the next preparation cycle. The

st ruct ur e peffotdted By the gas mgestard ofSheBuidsapply deivestbe tip phthg pprfesfatar canl desi gn,
the casing s for.nmed of t. ar 37, 138 whi.ch ar.e_wel ded and/or ¢lipped

t oget her. 'ygfﬂteér 17 cg:htg%stféR?rﬁg f‘ 8?‘%%?? refg‘tvﬁ?lf'ﬁ 1§a Imélmcg(r?o‘%%lc a%cgsoﬁng 37 and
an uppsr Rahfanfig@ion®f Wx3Ferfofdier thawkrthdgdsfand diguliginR7 whfstha sgmeotmdi ng
circular ridge/groove section 39 which delimts the coptour of the inner
conpar t menkhefgap pqu@rﬁOﬁgarawran@m@m#%r HWWEP’FPH@%O%@’GP‘?W 40 of the upper
hal f casing 38. Simlarly, the nozzle portion 28 of the unit is assenbled
by a second ri dgw/siraetuesofdhe filtesreagingly camyamy okieweres) in agslergd dedgn.fits i nt o
a groove/rj . i : I : be as wel |

t hat sect |t}5%ga%ﬂ@§g%rzp{%d%§é§%8%%§v€Pg%ﬂléa%zfg“%m%gg/%? flrl#Lf;gSg (lta}%tr'i ons from

t he | ar gerFigwe t7ishow? thedflter leit 1 ckitht a bowet half ceningBi ang apoppetmlf28siof t he
racke

ilh trated in figures 10 gnd.11, the | gwer n%i pper half
casi ng? 378 The Tver hER sripiedy bt OB PR M e B he
filter MerdRfidi@ theldvtduRoE thedrner I8mPaImbA fILHHiBRSS a CiicGalcdiodveNidget 0 bend the
ci rcunference and fp| nch it at a circular ) L

section 40 of the upper half casing 38. Similarly, the nozzle portion 28 of the unit is

assembled by a second ridge/recess section 41 in the lower half casing that fits into a

groove/ridge section 42 of the upper half casing 38. It could be as well that sections

25 39, 41, respectively 40, 42 form continuous sections from the larger portion 27 of the

racket to the narrowing portion 28 of the racket.

As illustrated in figures 10 and 11, the lower and upper half casings 37, 38 are
assembled while pinching the circumference 30 of the filter membrane. The parts 37,
38 can be designed in such a way to bend the circumference and pinch it at a circular
30 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 nossibility to choose
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30point 43. The filter m ght not be necessary welded to the casing if the
pi nch point is sufficient to maintain the filter firmy in place and

t her ef or EVOROWERERN| | y avoi d bypass effect during oper aPCHEP2HRBSWATt can
t hus be assenbl ed by wel ding at the groove/ridge sections by suitable

wel di ng | pmesgst 4, larsgr materiphEoigeder thT%’étebB’ﬁbthhablﬁlgWéP@ierfgf weldingasi ng parts

but DI ”Chtﬁﬁggb‘?m& \Lﬁlﬂhern?a? S I cta%}ﬁg ﬁ%ﬁhaﬁ Hehddft it £ gﬁgﬂﬁf’?sjsénﬁ BSTI TUTE

SHEET (RU nongst arger ol ce for ter t hout
havi ng tobyaslagfudlfasmlcdvdkgngdidimhé tHi¢Ket tl¢mehtsfof tHeeuniwdndravald damdgheg casi ng.

Anot her is to sinmpljf |y by using ultrasonic welding for the
t hi cker eﬁl?rfé‘rﬁ‘f‘gr Semepd. ?.mir te%/m g%ntsd damagi ng the thinner element (i.
filter_menmbrane). S5As shown in figure 8, the structure of the filter un|t
may beSopti i z&d shewp i figws S the yaicturg ofghe ﬁhﬁltum@ﬁa)chﬁﬁpmrg@eé Kagi nf or ci ng

structure, 0 e e the
condui t to zgneplkgpr%e Efl ﬁ“tﬁiﬂ(ﬁ(ﬂ\&fsgg r%lﬁfo%ﬁi{":‘é%aq?ﬁ@?ﬁ P’I (itu(rPlatraiﬁﬁP%]g rigidity
of the unnarrowingpartionc2fl tarenable the eondoit td beifotined anthe feedramaltht vetdlest rai nt s.
For instang t he reinf. structure for.ns. a s of s .ext endi ng,
For 10; no Pl A a6 P n BAREEERAR VP A ARMMCBRT Eur s, | vy
di fferent c6RkAnd. FoPthsRatd, h @b RNt Eforhd a Redids TR lextehfg! Rk O
rigidity-to-weight should be optimzed to pronmote cost reductlon and | ower

i npaci0 oninstapce, oml‘mransversal dineptiqsy efdhe ragkete@fieeurse ananysiifferenidamagi ng t he

membr ane. P Robarafk G8ERe Th rbARpek Tk farb Hefbilth- VPR, SRR 1D TS

12, a per bptimaizedio pmsncﬁéecmreihxf:h@cmrlo%rmmaprmerdeﬂl)nhﬁhween the inlet and
the filter menbrane 20. The deflector 48 can be nade integral with the

inlet wall of tMerdeas Mducelthe Eisinobeanitesighe filtdsmambrmeIEng aperiiig 0e
crossing the inlet gpening and inset relative to the opening. Therefore

liquid rraiheﬁé%%d et A yehep pesiarring Ake membage Arin thearesd Ciushahoxe dhe nlsd bri dge
and tpe vwal fipsfhed ﬂyﬁ%ﬁ'e 15hg ﬁg%}aﬁﬁ Q&siti Idgﬂ éﬁﬁs\ﬁ%\h&g&sbeft\%émhpr ovi ded

it creates a protecti agai nst perforation along infFet axial direction I.
The def | eatletrand ¢hd filter is@mbrana 28.eliwrdzflectpi 4% eani bet eagrointegrddatithetba intléte filter
andtheinlﬁt [].. Ln anot her gnbodingptdlllustr edllnfl ures 13
and 14, tK2 6’5\@%1‘]38‘“%8“8?“ f,d5igReE AT A SRR PPl PUdg sy SinethE MCtansa Fi rst
of all, aafdins@freldivé tolBe b?erﬁﬁQVlfHé%ion‘é/f]iqﬁfd RPE PAR by SRFe paBsageld 4Pt wal | 23

onto V\/m ch is applied the filter menbrane Contrary to the preV| ous
enbodi menformefdn thel inlst between thedridge prd m«eaz@éld Oéé@wé@rth@ fAeflestaricetldwal | 23 and

the b%tof%gfgﬁxtx@ﬁsetfogr#%gxrog d%fﬁ{ éfﬁeélg ﬁi‘y %%J@CH?QY;W Alohg?x’ﬁgﬂar)&eﬂ' et 24

IS provide he Ghr i es Wt ower
conpart rrediredii'rbnﬂl ‘Ahedeflgorir coald abdo Hefaebaﬂatemed&uhteh&isahb&tbveemmelféter wal | 23.

A second ul[l)ci)%e mlet Walrtrrent 51 is

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

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

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

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

with several support elements 52. The outlet wall is further provided with a multitude
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30 forned between the outlet wall 23 and the top menbrane (not shown) 4
which is sealed on the flange-like rim5 of the body of the capsule. In
order to WOSIYW2HB1t op nenbrane 4 from col | apsing i n t h&@CHFEFM0OHIPAr t ment
51 and partially blocking the flow com ng out of the filter nenbrane, the
out | et waldf opéniafs $forhilbiviig fileergl iytiid edpropérly disyidurlthdupp Hetfilgkements 52.
The outlet wall 1s further provided with a nultitude 12 SUBSTI TUTE SHEET
(RULE 26) menbgpeplasgkunsgean, Tharetgis, ty llquid ipelied inghe ernsulefhopsh | y

di stribut g;4t t fi mﬁk fore, the
l'iquid su;ll iﬁt{ag}ﬂi&?t gvscdé‘géﬁf‘%ﬁﬁmﬁg%‘?ﬁﬁ’?%#ﬁ?g 2 ?ﬁgﬁﬁﬁg%t}ﬁ%er the unit
in the | ovdter owmiuanerddnin thupwasd dirhetoang Ahe fibered ligeid isrtnds caliext&inithe t he

upward direction. The filtered, liguid is thus collected in t . 5 upper
conmar CretERst Eprimepn] i N et be piidh BOSH€ 25 EbTns SomaTsizEml | < si ze
out | et 25.oublef 2% Mot ¥hp@irpedapsille 1BPa g#s igRs cimbeSprotidad hlepondéhPiefom

i ndependent | éltf romthe filter unit. |In particular, an indentation 54 can be

f or med in_tb‘h £1 Wirlg dn PRRESUlar. #n indegiatiopedicga be frmiediin the flanee likeom, gas to be
suppl i ed 1dl ! iRide 1 ARGSRICFEAUR b BHplitdin BT ORAIPURAAR LA 1BeT f or at ed

at the site e I ndentation. Perforation o rane cah be
carri ed oube tpp memigranaisi peeoratddeatelnd siwfofiteeinfléntatibrs Benfdratiokevf the or by gas

under ,pressure. O course,, th as i.nl.et. coul sqQ, b rovided in the
fil terlBunir?‘?m%afBe o LF@F‘@e‘?‘it\%%J"%%%'P&%ei%ﬂergQ?hﬁglué(gﬂg’ngséﬂ’é?&’ i%ed in
the first gaodeder PReswes OFicBlrs®Ahd\bds inRO¥OIE als® BE pRAidekd n kR Mtdr@Ritt 0 figures

15 to 20, on the . fluid supply, device according to the invention
adapt ed f orhersedictdelycry walsausan teghe sampe asdaseribedrin dre firstmeds-t i onal
conposition as descri bed. The fluid supply device 55 of the invention

typi cal |y conprih§elgscaiptiapsill @owdiedeeussd, in delpiiwioifigusdsZé to@0rercieve t he
capsul e 1. : its. W i . r conpri si ng
liquid ané] ug@%@@g%%&%g%@ﬁ{gf héﬁfﬁn%rgﬁgﬁag%tgé g‘)rrég%%‘gg gg%rﬁ}egférs a capsul e
hol derl5i npeeparaionlvd amut8idnal comdfgositiongs destribbd.e positi on of reference 20 for
the capsule holder. In particular, conplenentary guiding neans 59 on the

capsul e hol der T fhuidisuppbeddiceatSeoflthOinvestibnf 9picaiipddmptseeasypsaksenbl i ng and
renoval of L@? gag)sul e holder fromthe base such as al on&_ a | ongi t udi nal
sliding dilPier PBadapted in sgsdoresene thetapguleaTherrapsulq halder s withg Thiid ¢ he

i nventiongg i j i ' k¥4 h the
capsul e ats ?%lg%{ﬁe%o“uﬂggl@émgwﬁjﬁsEgﬁ%%%ggr]ﬁh grf;@l g?%h?%g%% e in the
fluid supgbinpdess awpsieholidesinsertien baded Sffot offeringd staldapositoraofxaferenchi ch i s

associgted to the liquid jinjector or integrated.,.in the ljquid injector.
The TPl atetBs Fople st itk CmiPhERd sihubhrb R s S Bt ¢ 6o
bearing t Mhelder §6/asl basp 68tags providyd fdrsedlblingldaey hisembling MdEetiovnl dfltgé € 60 can
be positioned to rotate along an axle 61 myunted on the top part of the
base 58 s§epsulsbaldsrfom thehaseachagrlongm lopgiwdinal gliding direciga B i on at whi ch
the injector is placed away fromthe liquid inlet opening of the capsule
and a second pdsshopldrbetoteghihatithe filtes W}lb& elgthe inveniipneadld a5 welbh¢ &g of t he

liquid inl - s It QN LS . fLgure . wher eas the
second pos rag el WhiqhS BlsoPARuMA bl R AHAL Pl LB U o Toves from
t he fi2bst ipedidni addithe @pdde in the fluid supply device. For instance, the filter unit can be a

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

The fluid supply group 57 further comprises a liquid injection plate 60 bearing
the liquid injector 6 by itself. The liquid injection plate 60 can be positioned to rotate
along an axle 61 mounted on the top part of the base 58 such that the plate can take at

30  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

position is illustrated in figure 18. The injection plate moves from the first position to
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SUBSTI TUTE SHEET (RULE 26) the second position, and vice versa, by a cam
mechani sm 62 which is also nounted in rotation along a second axle 63 on
the base . W8i2lHW13B13y  a gas injector 7 is provided whi chPEAEPRHRASAOF | r st
position where it maintained anay fromthe gas inlet of the capsule (figure
19) and a tlxeszoord pusstidn, amd vibe versa, tbyiaxaangagadismnéDphithnigales mohstedas 5i nl et

(figure 20). .Again the change fro irsf. t.o second position of the gas
i nj ect or Rt ante BF?CQBHB§1%t@é’“ég]ﬁI’?FEC$F§HFa§% 5855 nlfoien ! iR cous
manner , t Rehi QREBnTRIEDA1 S PoPifor Wh&e M RAIntathe@AWal HonPelpat HfetRFd | ONs of the

liquid and gas injectors in such a manner that the gas injector noves from
its first capulpdignre and asecond pasitipmvhetedt isiengagediimpperting ofithe gad r eady

noved from,fj fANS i1 apj 62. ] rticul ar
Compr i 2ok ibbee AnokEaR hahid Blin k5o SATLY BolRGR Bl ThORidefbrlAE | U
and at | easihtralled yahe bdin echansh 60NnGh adearntigeo0miahtergms chmj ector. The two

cam portions are |linked to the sang m mechani so that they always act
bk hihsr

on their MESPAUIT S if FIrRRLRISCTrohdUB Sreipariltang ohericld andads dyjedt9rsand 18
show the fij 6h GRAIMRP iHat B2 8¢ if&dibriHove’ AORAIORIst REseRON Gﬁdsﬁfbnoit alifpge |1 quid
injector 6 by pushing the pl ate 60. The cam portion 64 formng an

eccent ri c thaliduad ijectdratas alzeady maved f88n ikt ehsesomdhpesitidre Tht sare 60 downwar ds

in dirgction, of. the.capsule. It should be ted that sealin ns such as
an 0. 3§ mrbEih &S PRI BLcmu Aoty s T SomaRlor ERruPRATRET Toca by
creating anjedtipuiflats and ardlet b §debnd b peirtiofl6Stactig GtltHRSzad thjéudét. ZRe show t he
second cam portion_ 65 also form ng an eccentric surface pushing on the gas
i nj ect or WO ORA PArtians aredinksd 19 His same camragchapigm s |thatthey always a¢BoR ce does

not Show hdir felfecltd idcrord th PESdribte@manhlC k! | Pad Pl WIRR RS OF
replacing the I'iquid rnjection plate inits frrst position and simlar
means for campogimif adtieg gashangg eetposition of the liquidinjgeagia byogmshidgdhe el asti ¢
return.nea be in the m of springs or .equi,val ents . In a
Gt fefene PHiuEs T e horti ooy &0 885s Merd AN Rete othieh and be'a
25di sposaplsheptictplak s0RIBWnkwakds is dirpdtiondEhec@psdld. IBIBTTd BdHdteHtaET ( RULE 26)
CLAI V5 1. Capsule for_the preparation of a nutritional _ product in a

devi ce ad&pR!iBE MeENE BN apQyiing (1o soYHendapResiaga fathe dyediod Refpri si ng:
at | east ?Mo&ﬂﬁﬁ?%efti{ﬁ%gtliq&;d?’geap% mkﬂgﬁgﬁh_rettm@n 19 B BRI e (14) for

t he 5preparat|or¥ nutritional pro I'n conblnation wth the
suppl i ed Iséapuddam portion 65 also forming an eccentric surface pushing on the gas injector 7

20  indirection of the gas inlet. For clarity, the device does not show all the detail, in
particular, the elastic return means for replacing the liquid injection plate in its first
position and similar means for replacing the gas injector in its first position. Such

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

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

25  disposable part of the fluid supply device.
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a filter (18, 20) adapted for renoving contam nants contained in the

| iquid, characterized in that: the filter (18, 20) has a filtering
surface (WP 28HWAI2PBL than the cross section (C) of the nBGTAP3F10{0HHOS
conpartment. 102. Capsul e according to claim1l, characterized in that at
| east a part of its filtering surfagg H& is offset relative to the cross
section (C) of the nouth of the co %t when viewed in the axial

proj ection of Flh@aﬁmﬂir%e preparation of2a ntaf6n4l Pro’ﬂ%@ﬂhdidégick(éd&?ﬂt@dm 2,
characterized in that nore than 50% of the filtering surface (F) of the

filter (18uPply)liquid iplostbegapsutes paid cepmlecqoppsisvgetion (C) of the 15 mouth of
the compartmenty ?trbn\é'c%ﬂﬁ%t}n@nttg?) égfﬂtaﬁhingrfﬁitrgfaghﬂgﬁr%iem?l&)afgﬁ HeS-

4. Capsul e according to any one al s aracterized I n that the
filteriSng pepdr@on affthd merifiohdl erodust iatcombamtion withttherappliadilihed, t han t he

| arger cross sectio of the. conpar.t men 13). ) .. 5., sul e
hotor i oot St U 20 Martel tof SR mg N ariipans somained i hEHATL pe
20filter (18, Z®hrackripédizQfatt N a filter-receiving seat (21) which has a

smal l er depth (d) than the depth (D) of the conpartment (13). 6.
Capsul e accor dithgfilter (dBa2thbss a Eitsring swface €8 smpllenthan the eespsertians(Gt | east
one fl angexlj j filter-receiving seat for cooperating with
the i qui g)fgb%%f@ﬂh?ef\%}?eg%m\%n C %éxt ends beyond the flange-like rim(5)

bor derliong t he ifapsulerastiordid@)o dbias | schamteriadd imxhansleast afgatt) ofdfs t he

capsul e. .. sul e_according.to any of ai 6, characterized in
that the fﬁ‘%’@é-s}"if%gtg?m%f%‘asfe%élrvaé‘g“ﬁﬁf‘isﬁ ec&aﬁz&b?fgﬁ%“wuﬁho{‘ﬁs flange-|ike
rim (5) boofffaitB@nt BRe-AERAA tMB laxial Frojection of the capsufe. Capsul e according to
any of the preceding clains, characterized in that the 30filter conprises a

m croporous fi |3 &apsrderbgcarding roglaim 2, characgrizedhipdiatancge dhandidfgof Beany of the
it . . ; >t ;
Cppor t od iR SuraFs G e 6818 O IR plek AF gliaat e (FRRRARE (TS i

(33) tisr mimadth pd theycoaipaitiieacivhanviewad ireth¢ 26ipl phojeetidredf thevapsite. t he
conpartment (13). 15 SUBST| TUTE SHEET .(RULE. 26 . 10. Capsul e
according to claiGPyle aecording [é’r?r%'e%‘eioﬁggﬂﬁflf%%v c[hiaqaftgpz%%wr}p?tgﬁg an inl et

wal | (22) MempeissiiG o thd fltéds hite&d tWe fine®@EmINE tha thé R8s P@Gke@dnt han the
filtering surface (F) of the filter menbrane (20). 1 1 . Capsul e according

to any of (Chefhesonprriment @3hs 8 to 10, characterized in 5that the filter
(19, 59) 1. ormdpdi Rl S Qo S0kl s0 3 8o he
hand! eabl filter ¢] HROYRIplacet g d fitasiaegivinkXeat.(21) which has a smaller depth (d)
than the depth (D) of the compartment (13).
6. Capsule according to claim 5, characterized in that it comprises at least one
flange-like rim (5a) of the filter-receiving seat for cooperating with the liquid supply
device which extends beyond the flange-like rim (5) bordering the compartment (13)
25  as a lateral extension (11) of the capsule.
7. Capsule according to any of claims 6, characterized in that the flange-like
rim (5a) merges on the same plane with the flange-like rim (5) bordering the
compartment (13).
8. Capsule according to any of the preceding claims, characterized in that the
30 filter comprises a microporous filter membrane (20).
9. Capsule according to any of the preceding claims, characterized in that the
filter membrane (20) is supported by an outlet wall (23) in which is provided at least
one conduit (33) terminating by an injection nozzle (26) directed towards the

compartment (13).
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12. Capsul e according to claim 11, characterized in that the casing (19) is
formed of two half-casings (37, 38) which are wel ded together, which pinch
and/ or 10WEI281%1R&3{ | | t er nenbrane (20) at its circunfer @eEEP2EON56005
13. Capsul e according to clainms 11 or 12, characterized in that a plurality
of ridges/ st udslO. €apsudet acadidingg torobaimt h eharatteszedvialthat ¢z ted comprjsascni s

provi ded het ween e out.l.et I 1, . nd the filter nmenbrape _for

suppor t i nghiehwalt dﬁé?mﬁﬁﬁ‘ﬁg é\rﬁ%utdz‘gfe%)(zﬁ o smaﬁerfaq SS e&hon Irtrga"ég‘é 8}‘8‘?% to
claims 12 WffadedF) hdleaticPhleaftfarezbfat the filter unit 15(18) conprises an
outl et nozzle extending fromthe filter-receiving seat towards and above

t Ihe first conparlt Geprule according tomny of freuirecedinglaims § to d Oaghparagterizp@ipr ecedi ng
s et ) : S ! ol
o [ nber Qale GAOIES ]S Rile! I\ (Bhively GRTRIESGR) QgFELBRIDIE O6T"Fo ©

al | ow gas flexiteicrbparoud meribtdne (BXtirgerted 110 ptchaure apsting handleabld t he

conpartnent, (13) w [ hout ssing through the filter nmenbrane (20).
16. Capsulrglaﬁi‘,"ibflﬁ}drﬁj’s‘f’g(gﬁy of the preceding clains, characterized in that

the nutritionalj)l pgped RESRUR @ didimt e dhaFatefbe@inlthatyhde RGeS kat e, a
paste, a gel or powder. 16 SUBSTI TUTE SHEET ( RULE 26)
formed of two half-casings (37, 38) which are welded together, which pinch and/or
10 weld the filter membrane (20) at its circumference (30).

13. Capsule according to claims 11 or 12, characterized in that a plurality of
ridges/studs is protruding from the outlet wall (23) or a grid is provided between the
outlet wall (23) and the filter membrane for supporting the filter membrane (20).

14. Capsule according to claims 12 or 13, characterized in that the filter unit

15  (18) comprises an outlet nozzle extending from the filter-receiving seat towards and
above the first compartment.

15. Capsule according to any of the preceding claims 8 to 14, characterized in
that it comprises a selectively openable gas inlet (34) which is placed in bypass of the
filter membrane (20) to allow gas introduction from the exterior of the capsule into

20  the compartment (13) without passing through the filter membrane (20).
16. Capsule according to any of the preceding claims, characterized in that the

nutritional ingredients are in the form of a liquid concentrate, a paste, a gel or powder.
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