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WO 2009/ 092629PCT/ EP2009/ 050154 1 Capsule wth

integrated antimcrobial filter 5 Infant fornulas have
whemn/oosyel oped as a substitute for human br eaB¢T/RP10k9/050154

in order to provide required nutrients to infants. In

general the infant fornulas are either based on 10 cow

or soy mlk and nay be provided in different forns

such as powder or concentrated liquid form Each of

the different forns in which infant fornulas nmay be

provi ded has their own advantages. For instance,

al though 15 the infant fornula provided in a powder

formhas a relative high nutritional quality, the

prepar @ap ol é hei ofintedrdted antimiegobsaDCEil ber wat er

used for reconstirtution nust be borTed 1n advanced and

al l owed to cool then poured into a sterilised drinking

vessel containing the powder in order 20 to prepare a

ready to feed liquid infant formula. If prepared and

consuned in this manner, powdered infant formnulas

id nytriti od _subst.i

In%%%%erﬁggwgﬁ%?iﬁggﬁe%§¥¥ha?€%%£¥pescgfbg% %%%gé?tggé for
hureweverastheipkotcessrieedsot prbeide peadedtr el eyt tianesa to

. feed is_required may _readily be seen that this

IGE Al vy JBBC O NP oRt Tand. TRt ot et TRARES on

ccharentssyand 1at Bel GayepkVersyvdfefoin pdepas@ritheforms such
formul as properly and hence expose the infant to the

asy PORASE PRf BERFBALT Ford 3Bt EXhpI¥ ™t he wat er nay not

be boiled prior to use in which case any pathogens in

the water are fed to the infant.
Fach of the different forms in which infant formulas may be

provided has their own advantages. For instance, although
the infant formula provided in a powder form has a relative
high nutritional quality, the preparation thereof is time
consuming, since the water used for reconstitution must be
boiled in advanced and allowed to cool then poured into a
sterilised drinking vessel containing the powder in order

to prepare a ready to feed liquid infant formula.

If prepared and consumed 1in this manner, powdered infant
formulas provide a safe and nutritionally good substitute
for mother's milk in the situations described above.
However, the process needs to be repeated every time a feed
is required. It may readily be seen that this may not
always be convenient and, as a consequence, many parents
and other caregivers do not prepare the formulas properly
and hence expose the infant to the risk of infection. For
example, the water may not be boiled prior to use in which

case any pathogens 1in the water are fed to the infant.
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WO 2009/ 092629PCT/ EP2009/ 050154 2 Usual |y water
sources in devel oped countries are reasonably safe but
wo biog/ovmy9 not be the case everywhere. Alternat PBEER2009/050154
batches of the infant form# a may be prepared and then
stored until needed. Unfortunately, if 5 any pathogen
has contam nated the fornmula, it then has tine to
replicate. In further devel opnent, infant forrmulas in
ready-to-feed single serve portions have been
Usiuatllgdweed rwhbchcowel codevdDopdé ¢mconvierd ence mwfaddmably
eparation_of the infant fornula. However, these
Sa&%adng%-fégﬁjbroHﬁgts OYe ndte co&fly tREAN it AHYRere:

alfrermulasestpr edatBhbyl ko@and thher enirgnthe reame1aeethato be
consunme the forrmula inmedi ately after opening to avoid

PreRe refsie et ot afl Wetd ot t nDBgeeer i a.Urs TFRE At Rine 1 £

an@e%%%%%éeﬁfhggf@BB%aﬁﬂgay@&th§hféﬁﬁ&ﬂkqaﬁﬁ:gﬁﬂﬁﬁfﬂéé/time
not full'y devel oped and, as a result, these

topapwilaciéas are particularly vul nerable to both
bacterial and viral infections. For exanple, they may
be prone to 20 infections in circunmstances where the
Ini mhunehsysteredbpaecheal timfaadul fowoulas r esi steady-to-feed
.inﬁection or_t g% nay suffﬁr noretseriou§ Cc nsgquences
S1R918 1St BT i itect ToR° t RER™woiitd “4 e |tw%;%c duitereeme
thl Minkahvehfithedl breshaayraps st idh poputiad | Hsanher@mula.
the i mmune systemis caonprom sed such as 25 the
Hoglegerry thrRe” coraseqiendecef PERAECES 8RSt TGe¢ &GOS tliyatthan

i rRL@RATE, il hist 107l COMPOSI 1t 0%y WhhEhe ak e REES @GLkY need
safe for healthy adults may not be able to produce .
Coprasductns iHichfpeetla hemnadrebskd shferyoseandar §¢ avoid

iR et ire or 507 bohmrbra aed | Miine System. VO
2009/ 092629PCT/ EP2009/ 050154

The immune defences of infants and young children are
generally not fully developed and, as a result, these
populations are particularly wvulnerable to both bacterial
and viral infections. For example, they may be prone to
infections in circumstances where the immune system of a
healthy adult would resist infection or they may suffer
more serious consequences as a result of infection than
would a healthy adult. Similar difficulties may arise in
populations where the immune system is compromised such as
the elderly. The consequence of this 1is that devices that
prepare nutritional compositions which are perfectly safe
for healthy adults may not be able to produce products
which meet the increased safety standards required for
products to be consumed by subjects having immature or

compromised immune systems.
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3 Therefore, there is a need for a nethod or an
appar at us whi ch enabl es provision of nutritiona
wa@eowpogickd on, for instance, an infant fornul a PEI/AP2009/050154
conveni ent and safe manner.35 W?2006/ 077259 di scl oses
a method for preparing a single serving of a
nutritional conposition conprising introducing |liquid
such as water into a cartridge containing a unit dose
of the conposition in concentrated form Thereby, the
I%k&e@@tenithdmfaigdapmeydtﬁothaimHUMmMC®ioaniMppdﬂu£us
e trld%§|r1ordm'to re at.ha fromthe water £
" ﬁ% s tF %?r%ntprr?é’;}sk}(?“f of H%“{'%ft %r eSRERYThG oY o
infsitkhheel, Nngapr amfidd adictnar ofint he Wabetem & and safe
ultra-violet light. 15 A device which teaches the
MagtiChci pl e of treating water by neans of a filter used
for the preparation of nutritional conpositions in a
di spenser from capsules is disclosed in co-pending

WORWOGPEedn 2pat eiﬂtscalm@astzam ore N d 06217808 Hindeda 25 ingle
se%&?%gZQQG e%ﬁ%&ﬁ%?o Bgﬂéurt%95n 3 odgﬁuf'fgkrodu01ng

rirtional conposi Pt ion every care
Jimymmhmrhoanlmanam:mmmaalmﬁmnndwapmmkﬂﬁmngﬁanmnlt
by unde3|red bacteria, it fficylt t
doéﬁsw a% AR O 1“25cosf}ceeﬂf1r€t1€ %O&,m-e%&e,re%y' the
wab;@lrl edsvvatceéatea tbglsapsube the anuetalsg/dLaftchpf acitriteal the
.. For instance, liquid can be sterilized by a
Caﬁé&ﬂﬁﬁﬁ 6ﬁe959?6ntPanﬁ%V%eQ?E%P%ﬁHStﬁﬁ%@r%ﬁﬁuW@i??a This

£r&@@hing ﬁ5§gget 002 ¢ABELRLLed Isﬁém?é@@ltﬂf £. ﬁbterlng or
around 35 degrees, for serving to the y. Thereby

ant heradiprepar afi be tvaked sviedt ended silgaefi éaabty or
the liquid nust be sterilized in advance. Therefore
this adds a |l evel WD 2009/ 092629PCT/ EP2009/ 050154 4

A device which teaches the principle of treating water by
means of a filter used for the preparation of nutritional
compositions in a dispenser from capsules is disclosed in
co-pending European patent application No. 06117801.8 filed
25 July 2006 entitled "Dispenser for ©preparing a

nutritional composition™.

Further, although every <care is taken to minimize
contamination of powdered infant formulae by undesired
bacteria, it is difficult to ensure the injection of
sterile 1liquid, e.g., boiled water, 1in the capsule in an
easy and practical way. For 1instance, liquid can be
sterilized by a heating operation in the device but this
requires a cooling stage to a controlled temperature, e.g.,
around 35 degrees, for serving to the baby. Thereby the
preparation time is extended significantly or the ligquid

must be sterilized in advance. Therefore this adds a level
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of conplexity and additional controls to the device.
The use of W light in the device al so adds
wa@eovplog2eed y, controls and requires regul ar mi PCERP2V0B050154
5 Furthernore, certain nutrdtional forrmula m ght
provi de substrates for bacterial growh. Therefore,
prol onged periods of storage, particularly at el evated
tenperatures m ght increase the anount of bacteria
present. 10 Cenerally it is also known to use filter
oﬂrbamp%¢5mhe @mmtaﬂdﬁngoneife@ntmgﬂedhﬂntShéodevice The

oot Ple 081 | e CHo chipeurs Eog. S EPOSOYOUGEL PRI SES Y

cdn® ransappar a&qma@g £aPpsIH © rfomtarepaki.ng a |iquid
product. An internal filtering nenbrane 15 is placed
in the bottomof the cartridge for retaining the solid

Fu&%&%k%h%é i ncbheacar tridge: anek f oreprgvent inng ! oggidid ge
of the flow channels provided in the perforating

supsiriselrss 2@ o8y sthams-eanad Inetdiodd-hf.or Wistrsifsingg f [ricd onged
tihble su - ni i_sal at
P IDE 68 e e Tor axanp C Rebun { Fom ER Ao a e ratuzes
migbaunnerpast ohe USn&ud) 700 ctddawewersestich filters
in capsules for ground coffee 25 particles usually
have a pore sizes of nore than 10m which pore size is
Geadapted to:the typisalkndivienss onseof rcoféee igr oundspsule
and which (large) pore sizes are_thought to be
Coﬁé€é§§§9yCPﬁfﬁﬁdéPgF%db%%F%n?%% S éntl 9w st ee

er&a%EeaQ%V%bﬁ%%alﬁhﬁé direse fhitiers iar e eoteahhactog. .
30 withhold m cro-organi sns which typically have

EPQiPRENRSPBAS irRla@s2009/ 09262 FPCHERP2609/20501845ule  for

preparing a liquid product. An internal filtering membrane
is placed in the bottom of the cartridge for retaining the
solid particles in the —cartridge and for ©preventing
clogging of the flow channels provided in the perforating

members.

Systems and methods for obtaining fluid comestibles from
substances containing isolated capsules are for example

known from EP-A-512470 (counterpart of US 5,402,707).

However, such filters in <capsules for ground coffee
particles wusually have a pore sizes of more than 10um,
which pore size is adapted to the typical dimensions of
coffee grounds and which (large) pore sizes are thought to
be necessary in order to guarantee a sufficient flow rate
of the beverage. Thus, these filters are not able to

withhold micro-organisms which typically have dimensions in
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the order of several m (bacteria) or even nmuch | ess
(viruses). US5681468 relates to a |liquid dispenser for
wale@peyseng 5 sterile Iiquids conprising a CoONPEI/RRI009/050154
for storing the sterile ligquid, a nozzle assenbly
nounted on the container and a filter which has at
| east one surface and a plurality of its pore coated
with nmetallic material, e.g., a netal or netal oxide
or netal salt, that is bacteriostatic or 10
thieactedeei daf . ddowewédr , pauctbadew cien)i s ca nal/ehdasech less
device and is designed for repeated usages. The
(VaG4EFRY ‘reduces microbial growth and "growt h-t hrough"
on the filter. Furthernore, bactericidal materials of
netallic origin are undesirable as they can be . ,
US@érildéPed e fithaP bevetHge MSPCRSEAcoh?F ol Hepensing
st@uanti ti esyiduir thermrengt hg ligud 4 passedst brough tne
the device at relatively |l ow pressure by manua
stegideziligueftl, t ke neomtlal mersemptl vi souméreef one thite ashijtediner
f _t resent in tion 0] o) techn] r.
o TR Tt R AL oL eI B OB Ear Zor ery S Ut H ) ghgeliey
ofl iiqui e rpr adated fviom magaediemsteoilai redy.i,n aametal or
i ngl e-use capsule, i.e. feeding.a liquid into the
ned e l88s SRt el ot cufBREy i poh T HEe LY o=
bacase ithaal i qudhdvatd, odsiced bBvibe capsal eufleridebxi npvice
with the ingredients and/or_ the nutritjonal ,
andhgkediept S udhTas PG Schf EirIFor nila CRGFeBPerficsiuces
milc?cbhe 1capsuhenar ot JW%HJﬂ%rﬁh%ﬁh!eon MQhe filter.
2009/ 092629PCT/ EP2009/ 050154 6 Thi s object is achieved
Fupyhgesanscof bekéetréat dpésmeterhels ngépardent iel girdgin are
ungg%i%98§gd5ggt%k 'q%nd%¥§k%£5g E%Q@Gjﬁh§m§ it éﬁwﬂéyg%age
of the present invention. irst aspect of the
ini nuerbhonot ééadt esudmot & icapsulferftberspngl e tse iniquid is

beverage prqduction, device., The.capsule contains one
Peg SCeveral dhgF 8l S For *br dGUG Y & bevar aBEcarire by
mahiugi dqoeaeshgbbe whencanddindd is fed into the
capsul e. The capsule is provided with an antim crobia
10 filter placed across the flow path of the liquid
1t raversieng rbhe capsubgijedhe antipbcrobi@nd i bhetntSon to
further placed between the inlet face and the outlet
priogpeecof at héechpsare ahdr preperably, &tea wketaiiplogical
epuer dogi shance iram theqh ohet Sacscdts acbfSUdgrddient
°I's nsare§¥t at the quu?% 15 ﬁ%troéﬁced h thegr TERES
copapsukd iis Enevhgabltyspassesutdr ough. tie féddierg a liquid
in@heaﬁercgr net m xed with the ingredients contained in
tfie “CapStF8" The distance fromthe inlet filter also
ensures that the risk of damagi ng accidentally or
Voluntariuy the filter. such as by openi.ng of the face |
1s a pdrticularly important aspect 1in” case the liquid
introduced in the capsule for mixing with the ingredients
and/or the nutritional ingredients, such as e.g. infant
formula ingredients, 1in the capsule are not perfectly

sterile.
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20 the capsule (while still being able to use the

capsule in the device) is considerably reduced.
wo-ovhexeore, the filter is also placed i nwar db@T/EP2009/050154

distant fromthe outlet face. 25 In a node, the

antimcrobial filter is placed between an outlet face

of the capsule and ingredients prone to bacteri al

contam nation. WD 2009/ 092629PCT/ EP2009/ 050154 7 The

filter can present a nomnal pore size of 1 mor |ess,
Thdereﬂpﬁaﬁerieda@hﬁ&wed &gssmemmstopreﬂewrfmbfhﬁhn of the

Th di ents t 0, bact | t ti
P RBE i Shiod PR R ot TS P 108 Bkhes
theorpaneat siddhecanthdn greddad ifiddreriomy be arranged

in an outl et opening of the capsule. The antim crobial
filter can conprise a porous polyner nmenbrane. The

A'%H &ld al s fore the %%%bhéﬂ%n%é%nb%x9n9§ﬁﬁ fom theshihst ror
of . PES (‘pol yet hersul phone), cellul ose acetate,

sigelleul wse Ant rat bevﬁélﬂyampaf@dal@&l@@nbi@aﬂeonsTbhe_r@(ﬁS.Ule
conc&ql 'ﬁl On%lnley Yy alﬁte%rer}_%tll Veirygrelgﬁe%gtsl MG Ob dfulcl:'L%%r

conprises a paper layer Ingredi ent's cam
beareraggedrbétween thmeanibhecwm&nzﬁ Iﬁhdudtma ﬁﬁﬁiidu@ the

outl et face of th capsul e. nat| the . . .
CERSHi i cr ?alcarﬁﬁ%eer ¢&n Be°% ﬁeac%gév& ar%trfémicrﬁoétlal
fiflace andctheacngeedtrat 51025;)5&11@ @ﬂtttm cxﬂmlai tfrduieersing

can be fixed to the sidewal| of the capsule. The

thgnt FHPErUbi allPei | R 15T B SSupported Hf3aquE%%¥ dH&ced
be?%%%hngﬁwmﬂnﬂégufﬂﬁy beg ptecedyadiacentet Be firlt &1apsule
e

and, preferably, at a certain inward distance from the
inlet face. As a result, it 1is ensured that the liquid
introduced in the capsule is inevitably passed through the
filter whether or not mixed with the ingredients contained
in the capsule. The distance from the inlet filter also
ensures that the «zrisk of damaging accidentally or
voluntarily the filter such as by opening of the face of
the capsule (while still being able to use the capsule in
the device) is considerably reduced. Furthermore, the
filter 1is also placed inwardly distant from the outlet

face.

In a mode, the antimicrobial filter is placed between an
outlet face of the capsule and ingredients prone to

bacterial contamination.

In another mode, the antimicrobial filter is placed in the

capsule between the inlet face and the ingredients.
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30 backing wall is nore rigid than the filter. The
backi ng wall ensures that the filter does not break,
w@erboymees or WO 2009/ 092629PCT/ EP2009/ 050 15BCBEP2009/050154
damaged ot herwi se under the’ effect of the Iiquid under
the el evated pressure in the capsule (e.g., possibly
between 2- 10 bar) and/or by the jet created by the
liquid stream(s) entering the capsul e under high
velocity. At |east one 5 backing nenber is placed
Thadjfadert and downstteamahitdne ﬁdﬁéeﬂizeAcﬁEdonmn<ar less,

backi b I d t t th
PR PaFTe T g At e Ui T Re Pelogr

bacteriostatic or 10 bactericidal materi al. The ri m of

the antimcrobial filter may be seal ed against the
Thgal 111or aHer¢aps @15 MfherPaHe Tt mi <o afioper may

corprikaced,between,fhier bottomef thencapsulgrand the rmula
ingredients, the antimcrobial filter can be di stanced

compometié - bott om of the capsule. Alternatively, the
antimcrobial filter can be at |least partially in
contact with the bottom of the capsule. The 20
Th&nthntmmbbr@bidllﬁﬁﬂt@an abkso e atrdeegstd pantial | yutlet
al ed Fhe bott m of the capsul e. The
oP&ﬁﬁPﬁl@ obi*&l CFPPY ? may be externally attached to the
capsul e such as to the bottom of the capsule or at the

top 25 of the capsule. The antimcrobial filter, when
Th§eeﬁ“¥%%h?¥%%;?%lé?lﬁééé 6?“tH€“@§ﬁ§ﬁ1ea nﬁ?rous polymer

me%%qghﬁteb%ee%b%%q19Ye&o&h%h%n%b%%rbﬁEe%b%rb%fc%ﬁ%en from
capsul e.
the plist of: PES (polyethersulphone), cellulose acetate,

cellulose nitrate, polyamide and combinations thereof.

Additionally or alternatively the antimicrobial filter

comprises a paper layer.

Ingredients can be arranged between the antimicrobial

filter and the outlet face of the capsule.

Alternatively, the antimicrobial filter can be arranged

between the inlet face and the ingredients.

The antimicrobial filter can be fixed to the sidewall of

the capsule.

The antimicrobial filter can be supported by at least one
backing wall that may be placed adjacent the filter. The
backing wall is more rigid than the filter. The backing

wall ensures that the filter does not break, perforates or
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WO 2009/ 092629PCT/ EP2009/ 050154 9 The anti m crobi a
filter may extend, when seen fromthe inlet face of
wo bmoogaesul e, only partially over the entire i PCBEEPIING/050154
of the capsule. 5 In a posdsi ble node, the
antimcrobial filter may al so be arranged in an outl et
openi ng of the capsule. Wien the antimcrobial filter
is placed between the top of the capsule and the
ingredients, the antimcrobial filter 10 can be
daﬁagednoedefwmaeth@dénpthé dﬁﬁzmaaQB&HUhe 1A gpart nodkar the

rtain di stance,, suc cm enabl e 0
B B PP A= ST FF ot TGP Y nGertimg o Lo BEpLEFE 2
10l Bja@¢t ban/peapg swehjas needes bbltades ignddt Berkhkes)
wi t hout risk of damaging the fllter 15 The filter can
en6§rﬂaﬂnéﬁeoFaEFUi%a%$d%ﬁéﬁhﬁ? %ﬁﬂ?&heﬁﬁclﬁﬁﬁﬁ one

ba%%qgﬁa%gmber 1ST@§a@@&| égﬂﬁﬂaﬂalﬂﬁwhs%§¥aﬁa¥§ fhe
t hi ckness of | ess than 2 500m preferably |less than

fidgem. Aneehendakpekinofmetieey magntdcor legkat egsteeam and

ad %‘é%% genpreduction system conprising a capsule
ccor |ng to any of the preceding clains, and a

bever age producti on machi ne. 25 The machi ne can be

il B9 BbbRa1 SPOTERL 1A% d e BRI 3R8rici at o

paldteuwiid ite1t heteapsul e and 30optionally a gas (such as
conpressed air, nitrogen) to

The rim of the antimicrobial filter may be sealed against

the wall of the capsule.

When the antimicrobial filter is placed between the bottom
of the capsule and the ingredients, the antimicrobial
filter can be distanced from the bottom of the capsule.
Alternatively, the antimicrobial filter can be at least
partially in contact with the bottom of the capsule. The
antimicrobial filter can also be at least partially sealed

to the bottom of the capsule.

The antimicrobial filter may be externally attached to the
capsule such as to the bottom of the capsule or at the top

of the capsule.

The antimicrobial filter, when seen from the inlet face of
the capsule, may completely extend over the entire interior

of the capsule.
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conpletely enpty the capsule. WO
2009/ 092629PCT/ EP2009/ 050154 10 The bever age
w@emdogtseon machi ne may furthernore conprise: POEBPR09/050154
for opening an inlet side of the capsule such as
pi ercing neans. 5 The beverage producti on machi ne can
be designed such that the beverage produced in the
capsul e can be obtained fromthe capsule w thout the
beverage contacting a part of the beverage production
Th@acmmtmmidanbﬂedstamteeriImaynaekﬁen&Llowhenprdefes arom the

sul e hol 0 ris a_ | ower eni ng of | e .
ARG CSoCth orf oCRRT T LBy CRACOEF RO BUETEE of S fRTiTe
inéapsuhkeof tResthpbulairther aspect of the present

invention relates to 15 a nmethod for reducing the
mcrobial load in a nutritional |iquid obtained by

1of €8dbBgs apld QHbdel NG 2 ar{tgfr@l%&fﬂlaqonm@mgm&@pé%@ be
letting interact fhe ingredients with the liquid

angageidninhenobt bl aledowrnt ¥id idhdihd icgiwisdi lies filtered by
an 20 antimcrobial filter which is part of the
capsul e and which is arranged inside or fixed outside
Whieo tthe eansmﬁ@roEdaﬂhénlteatuse@;aaédabbagesnamﬁe top of

crgDlests of the present Lovention yill, hecare gyidens;, .,
can be dlstanced from the top of the capsule. In
particular, a certain distance, such as 0.5-1.5 cm, enables
to provide a sufficient gap for inserting in the capsule
injection means such as needles, blades and the 1like,

without risk of damaging the filter.

The filter can be formed of at least one porous polymeric

thin membrane.

The antimicrobial filter may have a thickness of less than

500um, preferably less than 300um.

Another aspect of the invention relates to a beverage
production system, comprising a capsule according to any of

the preceding claims, and a beverage production machine.

The machine can be provided with
- chamber means for housing and supporting the capsule,
and
- means for supplying a ligquid to the capsule and
optionally a gas (such as compressed air, nitrogen) to

completely empty the capsule.
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25 followi ng detailed description of preferred

enbodi nents of the invention. Figure 1 shows an
wex@opdw2of a capsul e according to the presentPCT/EP2009/050154

invention, WO 2009/ 092629RCT/ EP2009/ 050154 11 Fi gure

2 shows schematically a capsul e having an

antimcrobial filter in an outlet opening of the

capsul e, and 5Figure 3 shows schematically a capsule

having an antimcrobial filter in the main enclosure

of the capsule. Figure 4 shoms schenatically
ra g%gsule haV|qgl§g 10ant i m crobi al . in the w@l

Encl oSt of PT R Capstl B2 bt WeeAth Ui rH t?tmf)g@e | se:
- thead Ngredi epésing an Genetaldiyd her presesbpkiventuen as

proposes to integrate an 15 antimcrobial filter into
pl§ﬁ01ﬁ§r@8?§ﬁt cont ai ni ng capsule. The term

"antimcrobial filter" designates a filter which,

through a nmechanical filtering action reduces the
Thﬁurhﬁéfrewgemm%bmmnsmcm gasnebg dpaéperilasugh that

thke heo gﬁmc%%e% de, ofy, hSaé\%ﬂd MeadNBel IYRALEAR £ron
gener tes to capsul es | C contain

the capsule without the beverage contacting a part of the

beverage production machine. For 1instance, the machine

comprises a capsule holder comprising a lower opening of

large enough section to entirely uncover the outlet of the

capsule.

A still further aspect of the present invention relates to
a method for reducing the microbial locad in a nutritional
liquid obtained by

- feeding a liquid into a ingredient containing capsule,
- letting interact the ingredients with the liquid wherein
the obtained nutritional liquid is filtered by an
antimicrobial filter which is part of the capsule and which

is arranged inside or fixed outside to the capsule.

Further features, advantages and objects of the present
invention will become evident when going through the
following detailed description of preferred embodiments of

the invention.

Figure 1 shows an example of a capsule according

to the present invention,
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beverage or food ingredients and is particularly
adapt ed for capsules containing infant formul a
wo pgpeeieent s such as 25 e.g. m | k-based powderPCT/EP2009/050154
Preferably such capsul es adtording to the present
invention are sealed at a production site after having
preferably been flushed by a protective gas such as
nitrogen, and are opened once they have been placed in
an associ ate beverage or |iquid conestible production
30Fmache né. Preafser adthgmd thieeadlpeni aagcaebstihe taplubesn s

t d Ly, -but by. t t h '
Poverage B 2006 082653PCHT EPB008 UB01SE 13 br Gddct on
machiqa@sand/,oanan i nternal mechani smof the capsule.

Thi s openi ng techni que reduces the risks of a
contam nation of the interior of the capsule. 5 The

capsyh ge Wl |s1Rg Supphd.ed manual |y ekpknian nayt agated
fashion to a chanber of the beverage production
machiapg. infisgobapsul el it thel d ithea mein nedcpesiteorrfi n

t he ) e liquid supply to the interior of the
caps&?%ngﬁksygg'draining of the nutritional liquid

fromthe capsule is 10 usually carried out while the
caBsuIe r%nains fix%? iqagh chanber . Thzﬁ§;oduction
of “tHB Rufr i HiOHal S T4l ot CHn he* b58BE O i8€ rdhge
of | isticiicngbediientilitder act itor phdhei phespstbsudt as
e.g. dissolution, dilution, brew ng, extraction,

the capsule between the 1inlét face and the

ingredients.

Generally the present 1invention proposes to integrate an

antimicrobial filter into an ingredient containing capsule.

The term “antimicrobial filter” designates a filter which,
through a mechanical filtering action reduces the number of
microorganisms, such as e.g. bacteria, at the downstream

side of the filter.

The invention generally relates to capsules which contain
beverage or food ingredients and 1s particularly adapted
for capsules containing infant formula ingredients such as
e.g. milk-based powder. Preferably such capsules according
to the present invention are sealed at a production site
after having preferably been flushed by a protective gas
such as nitrogen, and are opened once they have been placed
in an associate beverage or liquid comestible production
machine. Preferably the opening of the capsules is not done

manually, but by a part of the associated Dbeverage
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m xi ng, suspending etc. D ssolution, dilution and
suspending are preferred in case of infant formnulas
wheingopeesent as powder, flaked or |iquid CONPENEPRDB050154
i ngredients inside the capd2le. 20 Preferably the
capsules will be opened at an inlet face thereof by
associ at ed opening or perforation neans of the
machi ne. On the other hand, at the outlet face of the
capsul es an opening or perforation can be produced
r@hmheﬂoﬁsImyﬂknkegmawd@ropenirqﬂqﬁmnﬁdrambohanéams of the
t he .caps Ie or é assoCi ed 0 enl g gerﬁﬂ{atlonknean
CEBEG *partof “Pre B8ver agE pFoduérbhic fachthe T T ARS a
cop@hiiedkbabnopentng NMeedaindsm Cahded@uterust a face
of 30 the capsule to be opened agai nst integrated or
external perforation/opening neans by a pressure built
Thlép dapdihe WP 2008L092629RCT/ %Pa%%%/l%%lé%%ahnta%&{ated
of the capsule. This pressure built up can be caused
fasyion) et i ag caarmbgui dbf stleh é@vmme tonosiight 1ohe nasihatne .
Thfa &% 1th £abs 1&”% d%??nggp ?tlgnA@th§{ qg%ﬁber
cou e to have the capsul e opened vi a
Thﬂﬂﬁlqnlﬂ $w@p%yMM®chhepem$easoa resutie obapbele and the

ressure UI|d u n.the capsul e.ar use of a pusher .
A o T Pire RARCHr CHEE g TIRNT IR papheuLs ! 1o
ushﬁﬂgygha&maeae@hunm&ﬁ1%ak%@.cb@sﬁﬂ@f&@@bﬁmstmaxed in the
i ntegrated perforation/opening mechanismis used,
°€H -wi | | be expl ained via the enbodi ment of figure
1. This internal nmechanismis particularly used for
so-called "direct flow' capsules, in which the
Ther edwceg thrguicd IHecantheé tébrailnédapidecandéeri wesed) on a
fr.0 capsul £ Wi (. od Loul 1:ng. -
et SELTRg par 5 bt T ne Beuarhge BioaTEE o magh A e
SUEhiSaSbEi@Usl@i$$®MUEBHIhedllskl@m,C@ﬁEHﬁhgatiQHtKﬁction,

everage af.ter it has beﬁ $ duced in Qg ca sule g
lelQ%m i SEPSETTBR be? en t he’ T hj'ected ||qd‘ Yand "
su%@%ndmg@e@n%ﬂpkdﬂﬁﬁﬁﬁdﬂﬂhI&Bé@eoﬁanﬁmbﬁt formulas being

present as powder, flaked or liquid concentrate ingredients

inside the capsule.

Preferably the capsules will be opened at an inlet face
thereof by associated opening or perforation means of the
machine. On the other hand, at the outlet face of the
capsules an opening or perforation can be produced either
by integrated opening/perforation means of the capsule or
by associated opening/perforation means being part of the

beverage production machine.

A particular opening mechanism can be to thrust a face of
the capsule to be opened against integrated or external

perforation/opening means by a pressure built up in the
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A cl osed capsule with integrated opening neans is
generally known e.g. fromEP 1472156 Bl and will now
wheoosheased y expl ained with reference to figurerdr/BP20091€50154
encl osed 25 draw ngs. Figung 1 shows a capsule 9
conprising a cup shaped base body 10, which is form
stable and e.g. nmade from plastics, and the nenbrane
11 wel ded at the peripheral welding edge 30 13 form ng
the periphery of said cup shaped base body 10. The
inenboanecfll than depsralde. eThisf s wa@ndwicht oup Wan  be
2009/ 092629PCT/ EP2009/ 050154 14
CENECHI 11T of P ETheYef &r entehiftrer 8 12géFer K1Y d&&F ghdbed e

intlke irageedirenhs. cdpeusysieid fiate epgriung .t he capsul e
according to this enbodi ment consists of a disc 14
Another mode could also be to have the capsule be opened
via a septum or valve which opens as a result of the
pressure build up 1in the capsule or by use of a pusher
inserted in the capsule for opening the flow path through

the septum or valve.

Preferably the integrated perforation/opening mechanism is
used, which will be explained via the embodiment of figure
1. This internal mechanism 1is particularly used for so-
called “direct flow” capsules, in which the produced liquid
can be obtained (i.e., delivered) from the capsule without
the produced liquid being contacting parts of the beverage
production machine. This obviously reduces the risk of
contamination of the beverage after it has been produced in
the capsule via an interaction between the injected liquid

and the ingredients contained in the capsule.

A closed capsule with integrated opening means 1s generally
known e.g. from EP 1472156 Bl and will now be shortly
explained with reference to figure 1 of the enclosed

drawings.

Figure 1 shows a capsule 9 comprising a cup shaped base
body 10, which is form stable and e.g. made from plastics,
and the membrane 11 welded at the peripheral welding edge
13 forming the periphery of said cup shaped base body 10.

The membrane 11 can be made e.g. from a sandwich or
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arranged in the bottom of the cup shaped base body 10
and 5 conprises a puncturing nenber 15. The puncturing
woreomey261b i s encl osed in the chanber fornmed bRCT/RAR200UES0154

shaped base body 10 and tha4nenbrane 11. The disc is
thus arranged at the bottomof the cup in thus forns a
w der area over which the internal pressure nay be
spread during extraction. At 10 the tine of
extraction, the capsule is introduced into the
melteMériage peoduct iTore machfaeena@t emunsrait r otddcedyariearad 1y
needl e which perforates the nbrane 11, _and under th
AeSPPBETBr The rISd ZHd bressire i 1HE c4peul & fhe the
ca@issit el cexpanngnees taidownwandntArusbhegst or ee towarsds 14
the 15 retaining part 16, such that the giercin
ArfeREEr 15 dpEnLIHET etfai Mitigcpar ehaBedf Pepg egpy 10 and
coxlpaRedsbase hedy 10y thuseal how ng .t Iﬁﬁﬁﬁﬁ%%emember 15
produced inside the capsule 9 to be drained. 20 The
isr efretlersss nimekhe thippbergdicgmeddesi gifzg esua shaped base
oot i1l AP Ale GfeARtdd cf pbi aho T LiLer saceardi ng Lo bhe
present 1 nvention. cah be seen in figure 1, s
thiei lobértoms odr tangedpbétwekns 26oats | ®astder parda afverhevhich
i ngredi ents 12 and the outl et openi 16 of the .
theapalie 8. P GEAani3Y the SREPRTCRBBI &P FriCartdgn- 2
ther esert & nommalt iper, e tSieZ @ @fsullemier dresdurerde into the
preferred 0.5 mor less, 30 such as for exanmple 0.2
beymragio DHPY 0B IPET EP2009Y D504 54 515 1p&Perably tHe @

nekldhkerwili SOMpIrsesaaksl easd eRerkhhteri Ny ROKOUSnder the
nmenbrane which is sonetines also called "mcroporous

e fffielcteot. theg.ritsige afrid trareseairché nmade faeemiutliei 9,1 dyer slisc
of : and ¢ a i 1eSS ss; 4.han, SO
T T e B e L
regatindingr gleiral 4,| tercil thiast atheé ghiporosyt pefibeg. 1Gp dp@ns
70-90%.0f. the total filter) in order to not 10 _undul
ST RGP IHE T FORROR 5t S I Ruiadr SOEt PE IR 107 hus
alAdgiihigonald Yodwhe ddd terodmedeiqyiad dete (eagsut®abedd be
with a food grade antim crobial agent (e.g. essential
drgiiP&f-ki 1 1ing nicrobes when the beverage passes
t hrough the

The reference numeral 1 in figure 1 designates a
antimicrobial or antimicrobial filter according to the

present invention.

As can be seen in figure 1, this filter is arranged between
at least a part of the ingredients 12 and the outlet
opening 16 of the capsule 9.

Preferably the antimicrobial filter can present a nominal
pore size of 1 pum or less, more preferred 0.5 pm or less,

such as for example 0.2 um.
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15filter 1. The antimcrobial filter 1 can preferably
be used together with a capsule containing m |k powder
wa@eabov2604 her infant formul a conponents. 20 W PEIT/EP2009/050154

reference to figures 2 and18 now further enbodi ments

of the invention wll be explained. The arrow

referenced with the nuneral 3 designates the incom ng
streamof a liquid, such as for exanple water on the
inlet side (top 25 side) of the capsule 9. Reference

17 designates neans for perforating the inlet face of

su d upp] yi ng a I|qU|d whi_ch ca
oo L B S e nb e P B Pty ke e Bupretfy
po2QRg/ Q@&@Z%@M}EP@}QO% 0S4 ks case thenedcanibeopdtyus
one main conpartnent 5 in the capsul e at | east

fiddeti"al Fydfi Flredt i t¢r bRy @ddfgriediment:dn saypes of

pRKESSULE0Fah N 8] gctied. Liou Qﬁslb%sS%EBhCB@Otuhn
order to thrust the beverage produced by t

Prieftsr&dti 6A 8P 8h@ Whquid 3 with the |ngred|ents in
the conpartnent 5 through the filter 1. Any renaining
liquid in the capsule can easily be discharged by a

Pr@d&habﬂycohpreBBEMi@imbiaﬁ(fiﬂldﬂui ¢apsal &ighnpordeity

(eg%'ensure %Ongbgl ﬂ%égXD qpﬂ%%&?u?:é%raggea Egﬁn?Een

oW 17 flgures Ilqu

undiungchhydékowné ef gow ds ®PYhd rﬂlQILﬂ.Cb&*@)tO@@t the 2iptaeed.
under 15 the outlet face of the capsule 9. In the
enbodi nent of figure 3 the antimcrobial filter 1 is

addritangedisuchet hat cbetyeend he-Qutdet ©ReUt c4aekaf hgith
a food grade antimicrobial agent (e.g. essential oils)
killing microbes when the beverage passes through the

filter 1.

The antimicrobial filter 1 can preferably be used together
with a capsule containing milk powder and/or other infant

formula components.

With reference to figures 2 and 3 now further embodiments
of the invention will be explained. The arrow referenced
with the numeral 3 designates the incoming stream of a
liquid, such as for example water on the inlet side (top
side) of the capsule 9. Reference 17 designates means for
perforating the inlet face of the capsule and supplying a
liquid, which can be e.g. a pressurized hot liquid,

preferably water.

In the embodiment of figure 2 the antimicrobial filter 1 is

arranged 1in an outlet spout 4 of the capsule 9. In this
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capsule 9 and the main conpartnent 5 for ingredients a
20 second conpartnent 6 is present. If necessary, this
waeemongkeepnpart ment 6 can al so be at | east parpCEEP2009/050154

filled with ingredients andeespecially with
i ngredients which are not or |less prone to bacteria
contam nation in conparison to the ingredients in the
conpartnent 5. 25 The antim crobial filter 1 in the
enbodi nent of figure 3 conpletely traverses the
caiset ethere ofcarhebeapsule Snenhinhént heongrtritmecrtobbal in  the
filter 1 in the epbodi nent figure 2 extends onl
CaBLMEFal | §over SER cr8§§£§%§i¥ona€l§h?%acév whgﬁ%erage
inseeditnem above) of the interior of the capsule 9. WO
2009/ 092629PCT/ EP2009/ 050154 17 In the enbodi ment of
figure 3 the antimcrobial filter is distanced from
Thtehe%ap@éé@f@ 2Q rof e i6apsulg %i#ﬂoﬁ hat caseyrkicisdnt in
preferably to have a backing wall to support with the
orfdelrt o pBBEanEhanbepeevent Predt ¢ kearisg ivt@ctgon of
t he ure i quid j - ul e. a
ey DTS gy d 0T plaSt i G br ol for TSt anco of Aedr °
threlugw tdhe ffillterr nenbranerehdinsng olbeundt ed tthat ddpsule
antim, roq;al filter 1 can al so ge Elaced on tge v int
Cahottom 20 Bt THE K €9 anbYE8n EoVerPEsHfRet 8y o't
theardd@dne,t henbetiem 20 dheudd antdurrarabmnall1fi ldetolkte
can be sealed to the bottom 20 over its entire surface
begrréAfy partially, such as e.g. at its rim portion.
Note that the antimcrobial filter 1 can al so be
attached 15 to the outside of the capsule 9 and
Aspregfeaablty foutRs olterdf deetbe thedbeetdomighifhgean then
: e e.antim crobial _ fi r s, fj
dl%%%ﬁg gggYQXQfg'tﬁgg%ﬁnggtgu?fééé§2ﬁg%%éaé%gggg%ﬁénger
thef culiéetapsukecd. tAhec@sald.ng 19 can be done e.g.
via ultrasonic welding, gluing, press-fitting etc..
The seal i ng guarantees that no beverage can fl ow
Inbethweembadpatant bal fgaprbetween sheididderidl amdadie 1 is
i nner surface of the walls of the capsule 9 thus

ArEPELEAngS AChy Pkt f GFTHER1T | Frer et iidui gpout 4 of the

capsule 9 and the main compartment 5 for ingredients a
second compartment 6 is present. If necessary, this second
compartment 6 can also be at least partially filled with
ingredients and especially with ingredients which are not
or less prone to bacterial contamination in comparison to

the ingredients in the compartment 5.

The antimicrobial filter 1 in the embodiment of figure 3
completely traverses the interior of the capsule 9, while
the antimicrobial filter 1 in the embodiment of figure 2
extends only partially over the cross—-sectional surface

(when seen from above) of the interior of the capsule 9.
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25 As it becones clear fromfigure 3, any ingredient
housed in the second conpartnent 6, i.e. downstream of
wo beoddeeer 1, will not be filtered and wi |l tPenEP®awtso1s4
the receptacle (bottle) 2 Wthout filtering. WO
2009/ 092629PCT/ EP2009/ 050154 18 Recently, certain
strains of bacteria have attracted consi derable
attention because they have been found to exhibit
val uabl e properties for man if ingested. In
Inparttd carlardingpecidf cfsdunad nd ohet hetgenerabial filter is
Lactobacilli a 5 Bifidobacteria have been found_to
GigZSRORE (1 bl DFSE AN ot Gstinal i Go0a 0 Fo Fedbbe hat
calske ciapabs | pry¥refapay hegemaccbactesatrin® adher eot i rt
intestinal epithelium to have i munonodul atory

wifr &bes Tarid o EERTEO S| Fch@TRSEAtertdnde gF tearing under
engeldrdichng. Guchi diact erd acas ecspptimes eakkedol®als may

probiotics. It has been proposed to add probiofics t
bei af gl df efnbllaétie encoaragefgut iediom e atiated dalake the
.pl.ace promnt e cal oni ' i.th the " d". :
fl@é%%e?%g%FEESécigg'o %§>EF%?3%%§%$%F$Q‘§H% Hfhicrobial
fillaetrobackhl B 1lsor Athptatbdnot hehdasodf tdm BAtteEr itthe capsule

t h | ostridia, etc. .Typicall i nj
o BPGRILT Y GOFGATAA I RAdd A incuigh PeRGrary The

anltamgetropimaunts1aee prehar bedsehoedexanhe W ttonlCeldver
. cfu/ g of formula. However, as probiotics are 20 ,
L1 H5a@erite ot ItATEr I crotorigRhFSMELYi t SYET | 2pec-9- at 1ts
rigPpbeekated that a mcrobial filter of the type
proposed in the present invention will retain them
equally as efficiently as pathogenic m cro-organi sms.

NO-E%ert%fa%r ecihé f 1111! i ﬁ?cﬂ%iiarledfzgéér tfecgﬂf gﬂtsof reméjttacaic@led
the capsule of the present invention shoul d contain
topreblei ouitesdespécibd papyvise oh and | phafiker dlol besarade toamter

ensure tha e probiotics are livered into the
FoBG Ele At ROFhE™F ShonSt I TR & Giinul &, For " exanpi e,

probi otics mcroorgani snms may be provided in the

second conpartnent 6. The filter 1 will thus not

Thgi tRhoId 36 tRe probrot itcs Si FitRe i -cofpartneit 15) to

the inner surface of the sidewalls 18 of the capsule 9. The
sealing 19 can be done e.g. via ultrasonic welding, gluing,
press—-fitting etc.. The sealing guarantees that no beverage
can flow between a potential gap between the filter 1 and
the inner surface of the walls of the capsule 9 thus

creating a bypass for non-filtered liquid.

As it becomes clear from figure 3, any ingredient housed in
the second compartment 6, i.e. downstream of the filter 1,
will not be filtered and will then reach the receptacle

(bottle) 2 without filtering.
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WO 2009/ 092629PCT/ EP2009/ 050154 19 Fig. 4 illustrates
anot her enbodi nent in which the antimcrobial filter
WO 300p0%3629 oned between the inlet face 8 and t hBCT/EP2009/050154
i ngredi ents housed in conpastnent 5. Such ingredients
may conprise an infant formula in powder or 5 liquid
concentrate form The fornula may include probiotics
in dried form eventually, encapsul ated for being
physically protected agai nst the other ingredients.
Rethetfliyl, t ercersadinst atecednkr omft hébdadeeti af adev® ofatacracted
certain gap sufficient to enable the introductio
CoﬁﬁldﬁféE?Fona%%fh%l% PFegUER ashay | i gﬁF%ctf%Wd to
exheedle. viheabiét eproparfids | mstrane@nbeiti xegge Se i . In
sealed, to a stepped portion 21 of the capsule. In the
PARGECEAPE ?ﬁ@cégbguPér%h%sb%fp?%@l%ﬁﬁﬁ%?t e idfll and

piRURehutablesmeaRtane 16 and opening ABapRs tsUCh189i8e the
puncture plate or disc 14 placed between the bottom 20

int®sgAngut Ietcofapf tcheredpsul ehandgarheimiiiir @e KB -hopgmic
rane ca seale nt d pe

oS eian 22 51 the Sapsile, (U Sourse ho sunchferc nave

immuabmodumhdobg rEdeciat egral td oathesbotihomhef raigmntenance

capsule. In this odi the filter
o3 or PRor - REor t of By o DECHAERF ng Irnber PRI howfR LLed
priaeedcbet ween the ingredient and the filter. The
inlet face 8 can be nade of a flexible perforable
material such as alum nium and/or plastics. 25 WO

IthQ%%! 09262 9PLT) £52900/ 080454 28 1 G aE BB £ o5 L 1A 6P Bl ae

use in a beverage production device, the capsule
to(:cmtcmﬂna@g igndgr edilentigatapnpitedieikeg pdaget Bindi Givalpromote

chlo@yld ‘ﬂ@ﬁ”(gut%qu't‘%é s dgdhdnto the.capsule AL AL an ¢

i nlet ace
Blfldobacterla and Lactoba01lll - rather than the harmful

bacteria - pathogens such as clostridia, etc. Typically a
minimum of 10e7cfu/ g of formula is added although
generally larger amounts are preferred, for example up to
10el2 cfu/ g of formula. However, as probiotics are
bacteria or other micro-organisms, 1t will be appreciated
that a microbial filter of the type proposed in the present
invention will retain them equally as efficiently as
prathogenic micro-organisms. Therefore, if it is desired
that the infant formula in the capsule of the present
invention should contain probiotics, special provision will
have to be made to ensure that the probiotics are delivered
into the Dbottle with the reconstituted formula. For
example, probiotics microorganisms may be provided in the
second compartment 6. The filter 1 will thus not withhold

the probiotics in the main compartment 5.
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the capsule (9) being provided with an antim crobi al

10filter (1). 2. The capsule according to claiml1,
wob@peyre2d he filter (1) is placed between the PCI/EP2009/050154

face (8) and the outlet fad2 (7) and further inwardly

15di stanced fromthe inlet face, and preferably the

outlet face. 3. The capsul e according to clains 1 or

2, wherein the filter (1) is arranged

bet ween an outlet 20face (7) of the capsule (9) and
Fiigngr edi ent sufdted. a‘ﬂn@t}wpsuémbcadmrdn ngito ehachs khe

ol drrPBat B L BE | he Bapbtlet S P i Sotes) Tose ©

and Thee Ca@ﬁgk@d@éﬁ@i di nguts@danmpf @J;Iapmstraerttp 45. Such
_Wherein the antimcrobial filter (1) has_a nom nal
lnﬁéﬁ@@??é gy ﬁP]BPriL%%s anno%%f%?%f éPregle. 5iim ppwder or

38 coRstnprefer kedy0. tMhula may include probiotics
009/ 092629PCT/ EP2009/ 050154 21 6. The capsul e

lnaccéiféh?ﬁg tforhy ofveheuptededi mpEicaiudg,tedgher 8bn t eing
phg%%%fddl nt rééé%te%om\%ga%%s% M k-based PONYeL sHehs as e

orrru a po
filter is distanced from the inlet face 8 of a certain gap

sufficient to enable the introduction of an injection means
17 such as a liquid injection needle. The filter can for
instance be fixed, e.g., sealed, to a stepped portion 21 of
the capsule. In the bottom of the capsule can be provided a
tearable of puncturable membrane 16 and opening means such
as a puncture plate or disc 14 placed between the bottom 20
or outlet 4 of the capsule and the membrane 16. The
membrane can be sealed onto a second lower stepped portion
22 of the capsule. Of course the puncture plate could be
made 1ntegral to the bottom of the capsule. In this
embodiment, the filter 1 can be further supported by a
backing member (not shown) placed between the ingredient
and the filter. The inlet face 8 can be made of a flexible

perforable material such as aluminium and/or plastics.
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57. The capsul e according to claim3, wherein the
antimcrobial filter (1) is arranged in an outl et

wop@niyag2{ 4) of the capsule (9). 8. The capsul BCT/EP2009/050154

according to any of the preeeding clains, 10 wherein
the antimcrobial filter (1) conprises a polyner
menbrane nmade froma material such as PES

(pol yet her sul phone), cellul ose acetate, cellul ose
nitrate, polyam de and conbi nati ons thereof. 159. The
capsul e according to any of the preceding clains,
wherein the antimcrobia lfi&ter (1) is fixed to the
sidewal | (18) of the caﬂg#ﬁeiig). 10. The capsul e
according to clainms 1 or 2, 20wherein the
antimcrobial filter (1) is distanced fromthe bottom
(20) of the capsule (9). 11. The capsule according to
Ci?%ﬂ%a%s@ﬁezfofh§£§'{hti“bé#@ﬂé&é”ﬂ?@d%btﬁbht@Evﬁéé I'S
at | east 25partially in contact with the bottom (20

of tthe capsule ¢9)talPingrhignagskigndg sadeosr diragucandl ai m

of the cai _ PGS cadeor o i
o PusEitigaal, MOFREA Qe RII DA B Fedl BLSTche) 1S

capsdbeule (9) at an inlet face (8) thereof,

the capsule (9) being provided with an antimicrobial

filter (1).

2. The capsule according to claim 1,
wherein the filter (1) is placed between the inlet
face (8) and the outlet face (7) and further inwardly
distanced from the inlet face, and preferably the

outlet face.

3. The capsule according to claims 1 or 2,
wherein the filter (1) is arranged between an outlet

face (7) of the capsule (9) and ingredients (12).

4. The capsule according to claims 1 or 2,
wherein the filter (1) is arranged between the inlet

face (8) of the capsule and ingredients (12).

5. The capsule according to any of claims 1 to 4,
wherein the antimicrobial filter (1) has a nominal
pore size of 1 um or less, more preferred 0.5 pm or

less, most preferred 0.2um.



10

15

20

25

30

WO 2009/ 092629PCT/ EP2009/ 050154 22 (9) . 13. The
capsul e according to claim1, wherein the

waedwoyweobi al filter (1) is externally 5attacPedEPIN09 /050154

the capsule (9). 14. The capsul e according to any of

t he preceding clains, being provided wth an interna
openi ng nechani sm (15) 10opening the outlet face (7)

of the capsule (9) when pressure is build up inside
the capsule (9) by injecting (17) a liquid (3) into an
I Bl ehef acps(18¢ ofcthéimapsulany YL thelprEhedcapsuleims,

di t f th i | ai ms, wherejn th
oot PHECROB SPeriPe s Ty et Mriedess soP bek p
500ppwpeef enabl ¥s | &ssidhane 30mMu1206wAckever age

producti on system conprising a capsule (9) according
to any of the preceding clains, and

7. The capsule according to claim 3,
wherein the antimicrobial filter (1) is arranged in an

outlet opening (4) of the capsule (9).

8. The capsule according to any of the preceding claims,
wherein the antimicrobial filter (1) comprises a
polymer membrane made from a material such as PES
(polyethersulphone), cellulose acetate, cellulose

nitrate, polyamide and combinations thereof.

9. The capsule according to any of the preceding claims,
wherein the antimicrobial filter (1) is fixed to the

sidewall (18) of the capsule (9).

10. The capsule according to claims 1 or 2,
wherein the antimicrobial filter (1) 1is distanced from

the bottom (20) of the capsule (9).

11. The capsule according to claims 1 or 2,
wherein the antimicrobial filter (1) is at least
partially in contact with the bottom (20) of the

capsule (9).

12. The capsule according to claim 11,
wherein the antimicrobial filter (1) is at least

partially sealed to the bottom (20) of the capsule
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waeapployiery a liquid (3) to the capsule (9).

and a beverage production machi ne having: - neans for
housi ng the capsule (9), and 25- neans (17) for

system according to cl ai m 28, wherein the
beverage producti on machi ne furthernore 30conprises: -
means (17) for opening an inlet face (8) of the WO
2009/ 092629PCT/ EP2009/ 050154 23 capsule (9). 18. The
system according to claim16 or 17, wherein the
bevepage production machine i s designed 5such that the
beverage produced in the capsule (9) can be obtained
fromthe capsule (9) w thout the beverage contacting a
pagt of trhe beyenagesProedictd ab machine.,

wherein the antimicrobial filter (1) is externally

attached to the capsule (9).

14. The capsule according to any of the preceding
claims,
being provided with an internal opening mechanism (15)
opening the outlet face (7) of the capsule (9) when
pressure is build up inside the capsule (9) by
injecting (17) a liquid (3) into an inlet face (8) of
the capsule (9).

15. The capsule according to any of the preceding
claims,
wherein the antimicrobial filter (1) has a thickness

of less than 500um, preferably less than 300um.

16. A beverage production system,
comprising a capsule (9) according to any of the
preceding claims, and
and a beverage production machine having:
- means for housing the capsule (9), and
- means (17) for supplying a liquid (3) to the capsule
(9) .

17. The system according to claim 16,
wherein the beverage production machine furthermore
comprises:

- means (17) for opening an inlet face (8) of the

17pdiE&P2009/050154
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19. A nmethod for reducing the mcrobial load in a
10nutritional liquid obtained by feeding a liquid
WO ndo9/ogeengr edi ent cont ai ni ng capsul e, | etti NBCT/EP2009/050154
interact the ingredients wi26h the |iquid, conprising
the step of 15- filtering the obtained nutritiona
liquid by a antimcrobial filter is part of the
capsul e and is arranged inside the capsule or fixed
externally to the capsule. 20
capsule (9).

18. The system according to claim 16 or 17,
wherein the beverage production machine is designed
such that the beverage produced in the capsule (9) can
be obtained from the capsule (9) without the beverage

contacting a part of the beverage production machine.

19. A method for reducing the microbial load in a
nutritional liquid obtained by
- feeding a liguid into a ingredient containing
capsule,
- letting interact the ingredients with the liquid,
comprising the step of
- filtering the obtained nutritional ligquid by a
antimicrobial filter is part of the capsule and is
arranged inside the capsule or fixed externally to the

capsule.



