Single-use capsule for preparing a food liquid by centrifugation The present invention relates to a capsule
containing a food substance for preparing a food liquid such as a beverage using centrifuge forces
exerted on the capsule. The invention also relates to a system comprising the capsule and a device
arranged for receiving the capsule and for preparing the food liquid. It is known to prepare beverages
wherein a mixtufingersisgieapaflpfenectpofies faddbiffoid bywertriBigatienated with centrifugal forces.
Such a mixture is obtained by bringing hot water and coffee powder together for a defined time. The water
is then forced through a screen, on which screen powder material is present. Existing systems consist of

placing the coffeE"pBUFERH S THAR FRAME (R APTUIE SONMNP DA B ARdRERLNES Y PEPAT ISR hine such as in
EP 0367 600B1 f&addiydidvicasahave vaiapy wisadeaniage Sofcrstysrtbe @ofiie e gpoviel ahmust be properly

dosed by hand illnnthe receptac gt.eSS Otcﬁosnycg% the centrifu%ed coﬁ‘le% ! %sﬁﬁgvpc%cgnngggeg%and it must be

vention m compris € capsu .
removed by scraping the surface of the receptacle. AS a restt, the coffee preparation requires a lot of
manual handlingesatirzgbovans wimend dorseranwien ke fiyddistiek freshness can also vary a lot and this can
impact on the cup quality because coffee comes generally from bulk package or coffee is ground from
beans in the recHptdMERIAPIRRYE felanging bhiRe MEHiacaBesige of besd spidea rewing conditions
(e.g., centrifugalcspfee@ovelee piagharsizé wittecehipi fjigal ityrean Sacy adokidbéyetasmethiegse systems have
never reached alglriilgnglor ant ¢ mgngrcciﬁlesucc ss. In t%eerr nan patent a §Iiﬁ%tiontDES %%%005007852’ the

. . ot wa C POW(ET 10ge water 1 .
machine comprlsesga femovable holder Into W |c$1 n open cup-sﬁape part of the receptacle is placed;

the other part orfliecékihtpetharbreckto @ dvivihgakes o tisnmaghinks Hwwater, a disadvantage is the
intensive manual handling. Another disadvantag; is the difficulty to control quality of the coffee due to a

lack of control foftiEBoRiHEbT I SRl abcHisd s rdleoPRBAtFdN SraTePiAs B brtie ' bbfiee powder.
Other devices far fsevamgcofteebyCentithige fakas iarePdssor oo in B &OMeLIARG91;, FR2624364,

EPOSST00: GBZ283336; £R2080007 ERO7AR13: DEAZ40429, CER05ASRS, FRF 75008
receptacle. Secondly, the centrifuged coffee waste becomes dry and it must be
removed by scraping the surface of the receptacle. As a result, the coffee preparation
requires a lot of manual handling and is so very time consuming. Usually coffee
freshness can also vary a lot and this can impact on the cup quality because coffee

comes generally from bulk package or coffee is ground from beans in the receptacle

itself.

Also, depending on the manual dosage of coffee and the brewing conditions (e.g.,

centrifugal speed, receptacle size) the cup quality can vary a lot.
Therefore, these systems have never reached an important commercial success.

In German patent application DE 102005007852, the machine comprises a removable
holder into which an open cup-shaped part of the receptacle is placed; the other part or
lid being attached to a driving axis of the machine. However, a disadvantage is the
intensive manual handling. Another disadvantage is the difficulty to control quality of
the coffee due to a lack of control for the dosing of the powder and a lack of control of

the freshness of the coffee powder.

Other devices for brewing coffee by centrifuge forces are described in WO
2006/112691; FR2624364; EP0367600; GB2253336; FR2686007; EP0749713;
DE4240429; EP0651963; FR2726988; DE4439252; EP0367600; FR2132310;



FR2513106; FR2487661; DE3529053; FR2535597; W02007/041954; DE3529204; DE3719962;
FR2685186; DE3241606 and US-A-4545296. However, the effect of centrifugal forces to brew coffee or
prepare other food substances presents many advantages compared to the normal brewing methods
using pressure pumps. For example, in "espresso” coffee-type brewing methods, it is very difficult to

master all the pdrdRdetdPRensTikie hied R8I aliR208 &3d7adiorW kel Betivier8d23fiée extract. These

parameters are ypiabysberrassiis; ihepavsmtswhishdegreages with the pressure, the compaction of
the coffee powder which also influences the flow characteristics and which depends on the coffee ground

particle size, theHewyerat efftoeoiadesiflow distibuiibrRwrdite onprEpataione, fthdre is a need for

proposing & nev iaslon pracess A sansuls adapled erelars I ragion parameters

can be better and more independently controffed and therefore can be bett mastered 167 controlling
quality of the delvesseisfpoupighid eatrante sanrsninte thelisdd yphesy ey matheydsoftpseparing a food liquid

which is more coRygRRieR) Iﬁgma?%Iﬂ@lé%éﬁ%@t@%ﬂ%fo%%ﬁ%@'tﬁ@ﬁ@ﬁi@r spariiandsriges and which
provides a better in-cup quality with a higher control of important quality parameters such as freshness

and accurate doSa5E6r (LR BEfArcd TRt Tapeiptaere eshidh Ve RMIAEYS to a single-use
capsule for prepatiftg actoaddiquith treprasfoedike bsigncecasttainesfiee thevdapsukehusintroducing water in
the capsule and,paseing yate, inpugh s subsianice using, sentifudatiorees, farpraducing the food
liquid which is cen rlfuge peripherally in the capsule re atve y(fo a centralaxis ot the capsule
corresponding toian @it obestttiorndurisigr hencdintribugimgropesation comprising: an enclosure containing
a predetermined amount of food substance, a plurality of outlet openings of the enclosure for enabling
the food liquid to%é?fé’%é"é’f?dﬁa%ﬂ?éﬂﬂaemféleéﬁtPﬁWﬁ“fﬁﬁ‘é@%lﬁ%ﬁ%%aﬂf%atﬁ%Pé‘&Bsu|e during
centrifugation, saddedlglcaperings'beinghagangadnpaiperpheiabpodien sliwaltof the enclosure.

independently controlled and therefore can be better mastered for controlling quality

of the delivered food liquid.

At the same time, there is a need for a way of preparing a food liquid which is more
convenient compared to the prior art centrifugal coffee preparation devices and which
provides a better in-cup quality with a higher control of important quality parameters

such as freshness and accurate dosage of the substance in the receptacle.

For this, the invention relates to a single-use capsule for preparing a food liquid from
a food substance contained in the capsule by introducing water in the capsule and
passing water through the substance using centrifugal forces for producing the food
liquid which is centrifuged peripherally in the capsule relatively to a central axis of
the capsule corresponding to an axis of rotation during the centrifuging operation
comprising:

an enclosure containing a predetermined amount of food substance,

a plurality of outlet openings of the enclosure for enabling the food liquid to
leave the enclosure under the centrifugal forces exerted in the capsule during
centrifugation, said outlet openings being arranged at a peripheral portion of wall of
the enclosure.

Preferably, the outlet openings are positioned and substantially distributed radially in

said portion of wall about the central axis.



Preferably, the outlet openings are positioned and substantially distributed radially in said portion of wall
about the central axis. Preferably, in order to prolong the freshness of the substance in the capsule
during storage, the capsule is made of gastight material. Furthermore, the capsule comprises a sealing
foil arranged between the outlet openings and the external environment for closing the capsule in a
gastight mannerPigfaabhrtioutsdeniodeoling plafsdiinotsotitiee opshirmgsishsrousdd dwadgh an internal

portion of wall insi&%g&?m&pdﬁ@ instarcs Jha dnternaliRoriemahwall tRpIsiDgdhpRuet openings is
closed from the external environment in a gastight manner before the capsule is opened for use in the

beverage produltisAiggfribaBrce el cardBROLboRSEESS FIBY RILT WO GNAREE bi%the outlet
openings of the elnsinsthedpaodech thatdiguichaxiting the enclosure in a homogeneous flow. The collecting

recess is also prgferably an annul rtion placed at the .periphery.of capsule. The collecting recess
o proferably clora B e R SR cemting foi The
capsule of the irveshtiorfis/abus designiete tbaemrziiacs. ibuidttonpeppriegbeéd fHoearapssiysttisce contained in

an enclosure of Hﬁ%&%@h‘i‘ﬁg@i@@lgsgéfﬁ%hpﬁﬁ%@%m%H%ﬁﬁfﬁiﬂﬁlda@{s’@ﬁtiﬂgnﬁ@ @pgule around an axis
of rotation which is proper to the caﬁ)sule. The Elurality of apenings provided in the capsule are thus
it

properly arrangeBerErREHAHY SRENEL G NG OR JERT LI I SEUIE at a location which is substantially
peripheral on th@enetosure @ikdnttheaxis pioatateoohdhe cagtiteoddeparding on diee size of the

openings, the plurajitg/ of ope ingﬁjn]a %Iso. be given a function. to filter the I'%Jid ﬂom the solid particles
ne O&lre t(hCO eC € liquid € 1t1n5g %fenc osure ]Il’l a hlgm?ﬁeneous \Xi € .
that may be contained in the enclosure such as coffee particles. Furthermore, also when openings are

particularly smakollectiimvetethanaoreficiahhys aa aserkinppress preceteptheepctafhgboelt 0% to 4 bar, can be

creatgd at the p%ﬁ@&?&%}ﬁ@é@@&@ﬁwes@%ﬁ@@%@ &Hs@@@ﬁ%h@@f&@l}?&%ﬂﬂ%&bﬁoﬁ%ﬁa'ity of outlet
openings comprises a series of slots and/or holes provided in said peripheral portion of wall. Slots may be

appropriate as tRey2hAMIBRRIsASELPYsiseatRedaitable flow rate while restraining the passage of solid

particles. The capsule of the invention is thus designed to enable a liquid to be prepared from a
substance contained in an enclosure of the capsule by the effect of centrifugation
obtained by rotating the capsule around an axis of rotation which is proper to the
capsule.

The plurality of openings provided in the capsule are thus properly arranged for
letting the centrifuged liquid leave the enclosure at a location which is substantially
peripheral on the enclosure around the axis of rotation of the capsule. Depending on
the size of the openings, the plurality of openings may also be given a function to
filter the liquid from the solid particles that may be contained in the enclosure such as
coffee particles. Furthermore, also when openings are particularly small, i.e., lower
than 200 microns, a certain pressure drop, i.e., of about 0.5 to 4 bar, can be created at
the peripheral portion of wall.

According to an aspect of the invention, the plurality of outlet openings comprises a
series of slots and/or holes provided in said peripheral portion of wall. Slots may be
appropriate as they can allow release of liquid at a suitable flow rate while restraining
the passage of solid particles.

When slots are provided, the slots may be aligned, e.g., parallel to each other, in at
least one array along a peripheral portion of wall of the enclosure. The slots may be of
a relatively small length, e.g., of from 0.5 to 5 mm and a small width, e.g., of from

0.08 to 0.6 mm.



When slots are provided, the slots may be aligned, e.g., parallel to each other, in at least one array along
a peripheral portion of wall of the enclosure. The slots may be of a relatively small length, e.g., of from 0.5
to 5 mm and a small width, e.g., of from 0.08 to 0.6 mm Preferably, each of the outlet openings has a
diameter or width which is smaller than the average size of the particles forming the food substance.
Therefore, the oPeirgdycarchaleha diltietinpefungtion pdpseteTevdsshrehdropatah@aortion of wall also

depends on the gjzg\Qf thespReningSatneUBREhLlherenindssand.the total passage surface area.
Therefore, the size of the opening can be desi%ned in the portion of wall to produce a certain pressure

drop in the capsUlS LR L RFURIESAL NG ALl g M2 HBr@E5 e in the enclosure and so improves the
interaction betwan phadaedisphsthaperamnd ovatdt aBe depaidgoanhtesise thé tperdpanings and the

centrifugal parameters gych as ttswgnrcpggéip(ga eed, the haractgfﬁtirc§ Qf’ t{lﬁg Sli)zeev&ra%e can also be

tailored, in particnﬁllgr, for cofee everages. aessc?igaer%lgtg?%?r\?\% th of the openings may be between 1 and

800 microns, prefaribichetodes 20bNdEaR Norohsat Hepovéied lasigraterssarofithe iBpenings of the

peripheral portiopof wallds:aigomreteranly owehihan s0%iphibg Rial lwfach arearf said portion of wall,
most preferably lower than 40%. In a mode the total surface area of the openings is comprised between 5

and 200 mm2, pYBREPABIY SRS AP R bR rir AUbRiMRE ARE DS ePEREl &L HR P& pheral portion of
wall can be obtadféitt whainthamdidib endifupaterahiie holesaarte easthasp2&l) microns, e.g., between 1
and 200 microns, \ presstte diap ol flom sbout Lo 4 bery More praferabiy oflTom 2 (0.3 bar, above the
atmospheric pressure can be success uﬁy obtained at %ﬂe portR)n of wall. For coffee, agﬁq'uid extract with
a high solids corldertratienrconpihalblheorerisgeney dshriwseonor dnaGootyperowifemietanybe successfully

brewgd within th'ﬁ%t{@é%ﬂq@EM%‘@@%‘?&oﬁsJQW@B%%ﬁ%ﬂ%Q 9&&%991@' Hingsbf _lHé{"er _than 1 ba_r when the
openings have a width or diameter at or above 200 microns and if no flow restriction is placed in the flow

path such as anSEREHAVHRECH MRS AlithRTeERGUIOM R HRtA Th QAL HFRSE WSRId create a higher
pressure drop. |afeagepoftiotovy prassure sledp-iplihediguichilaogpath thelpoitiamoiumatenith the large
outlet openings can sgrve to retain the solid particles in t closure..H ver, the liquid tends to leave
more quickly e AL BT o R o T aodired] e R A o bewoen
water and the sutdstamce in the enclosure. For coffee, this may lead to a lower solid and aroma
concentration of the.Gaffas: SIS £eMRaRabIgi P& A e YR8 CRfEEm! B RARRP SHIPEE. the portion of

wall with the outlet openings can be formed from a paper filter or woven, non-woven fibres, meshed

material, porous 8t AR HbPAMRS BPles ATB RSt IBAT HEPEBICT AT tHitc 288 §5ar 8R¥Dortion of wall can be
formed by a bangliofodiffergrispattarop radilienpiibresoor vagshed pagtesial Jitteomesbadmanaterial can be of

metal and/or poIXlgneri wires, f%r instance. The fibres can Pe a fabr(iic of %olg/mer d/gr natural fibres. In
. ove '%gl: atmospheric 8I‘CSS Ie ]pan be UCF?F]S ulg (0] '[é%ll‘le at thb rtion %']W . .
these different cases, the openings €an be formed ot the pores formed between the fibres of the material.

In particular, polimepiiavehigndreshedmibtehighopladporocenpaipmermperitiedne vsinebie, both tear

resista_nt and degggféggo_\g;t[h@gpyy_ (eTfet-T1AVA gag.bégw&regg@ngﬂg@@pmnﬁn mgrgupégfgrqbly betweer_1 1and
100 microns, for providing a significant pressure drop, i.e., within about 1-4 bar. A suitable material can be

a PET woven méhbtane.

A lower pressure drop is obtained, e.g., lower than 1 bar when the openings have a
width or diameter at or above 200 microns and if no flow restriction is placed in the
flow path such as an additional valve placed within the liquid flow path in the device
that would create a higher pressure drop. In case of a low pressure drop in the liquid
flow path, the portion of wall with the large outlet openings can serve to retain the
solid particles in the enclosure. However, the liquid tends to leave more quickly the
enclosure (i.e., a higher flow rate is created) and less interaction takes place between
water and the substance in the enclosure. For coffee, this may lead to a lower solid
and aroma concentration of the coffee extracts comparable to a filter-type coffee.

In a possible mode, the portion of wall with the outlet openings can be formed from a

paper filter or woven, non-woven fibres, meshed material, porous polymer membrane



In the preferred modes, the capsule also comprises a circumferential beverage collecting recess. The
recess can be placed downstream of said plurality of outlet openings, in particular, for collecting the liquid
which is projected by centrifugation to the walls of the enclosure and that passes through the outlet
openings. The recess can be closed by the sealing lid. Therefore, before leaving the capsule, the
centrifuged liquidtthemhsaaies therericloshirechse prerbthérpaneoaoiferihgardeesediRycan ensure that a

more homogenegiia fpwftheiavicrigavas thepearsulrsHhedacsss inalsarievidgd o allocate sufficient
space in the capsule for enabling piercing members of the beverage preparation device to be introduced
in the capsule for kM5 aPdEE BRRIBRINREs g 18 sretPed iioRag Bt tHaRtGule, a dished body is
provided. The bediyhas apteiciaily] fsidelnaleendifigrdy eatasger opearniing sechiofoand afclosed bottom
wall of smaller s cetiooné Ttt(w)e seigd%e %IelethHlse\%iggsngfiﬁlledrilrletcetipp Pf tg -9 gnin %1%9'- P(/%Leg)?bly, alidis
assembled onto the dished Do y to close the open en of the bb y and thus 1o define with the body, an
enclosure whichregshesingreakood rubssarvbenen pertheanarcan begutidprofanialidomprising the outlet
openings can beypaghaf thenlitloRYRRIGONEIWRIPH IR seREYahSImBlEY Ier@FQHﬁS@M&r@d uce and
assemble. In a particular mode, the lid comprises at least one portion of?th_e peripheral recess forming a
means for colleciify HOBE0BFa S HRLNg thHsHg T IRPEEIVE Sh¥hihgs VEBIERIH JI€, tife capsule
comprises at its petipltgeymanrantalae arbBYevok th-slapeshsection opening outwards, i.e., in a direction
opposed to the ipsigee og f%ngl sur ’satﬁg Jgrsu'ggltgeocollr%:etgn fr%%%‘cf‘g'ree% t%en%r\'zgfaThe groove is provided
with an inner porﬂon &t Wall‘into Which ar provuieé the openings, e.g., a series dgfeperipheral slots. The
groove can furtheslcommngrieeessn ldgteacportionbfophaiad davesitsaging wdbelwdichdbeatistonto an inner
bear!ng portion %%%%Qé?ﬁ?&mgbér:%fec%ﬁ&%@%Sﬂ@ﬁ&%i[@irmﬁo}éﬁf&%‘%?@éﬁﬁlgﬁiﬂﬁ%face W't_h the
bearing portion of the dished body for preventing liquid from by-passing the openings. The collecting
recess can exteff CERIMSTRIAeTHE HrehibBRERg IsHEong T SreertilshingtHRss e RiRfsgeY ffuid to better
distribute outwatdlyibefots lhaviagihacapstdtrin@ivaltemativaarapaldn@callegtingdecess can be part
of the body. For example, the bady. can.be a thermofarmed plastic memberincluding the recess.
Preferably, the recess 1 P acedt at the widened open section 0 %}15 Boay.' Ina prefeerreg mode, a gastight

sealing foil coversaat lmarst opoesoeoos thevief. the paviitidavetiie sepding 10ie cesvesssaddeast the collecting
recess. The collecling.reeesR CAR Jhesibg ?ﬂ%@éi&hﬂé! clpsadBeiareihe fersteisiedoin the beverage
e

production device. As a result, no air from external atmosphere actually enters the capsule, before its
use, through the'SURREHSE MG HIBVdedmierhs %6‘&%{%%. R8T tRBK SN TASN of lid. The
substance, suchoagetoffee or milk, is thus less subject to possible oxidation. In a mode, the sealing foil is

permanently sealed onto the dished body apd/or lid and is so made.puncturable by pjercing water
iection means. Rr T G e HGLRs Tate Bhads e ol TR ST Btk abing the tiquid o
leave the capsulesfordrabiple, sbiepidrciniingith ohegor onorapiertiomipd actositbbaiember foreign to the

capsule, e.g., seygfialmaedlesQlilie Bevatras PIRRUGIeR dRVice-BRLINGLANLG: HhKeg or four outlets can
be pierced in the foil in the r(iaé;lon of the collecting recess to enable the centrifuged liquid to leave the
t

capsule an equdifilfitBr dfidtieairntirhapih e didkrd RAdydaalng il Bemevadly Sehied onto the
dished body andigd fithafadiésitb us tade @Be abdacli sy erhthsentha faikisorangaachhefare being inserted
in the beverage Béﬁf?:ﬂfﬂ?t%ed;%@t?gﬁ of wall comprising the outlet openings can be part of the lid.

Such a configuration is relatively simpler to industrially produce and assemble.

In a particular mode, the lid comprises at least one portion of the peripheral recess

forming a means for collecting the beverage passing through the outlet openings. For

example, the capsule comprises at its periphery, an annular groove of U-shaped

section opening outwards, i.e., in a direction opposed to the inside of enclosure, and

forming the collecting recessed means. The groove is provided with an inner portion

of wall into which are provided the openings, e.g., a series of peripheral slots. The

groove can further comprise an outer portion forming an engaging edge which bears

onto an inner bearing portion of the dished body. The engaging edge can form a



In order to enable the sealing foil to be applied onto the dished body, the dished body comprises a
peripheral rim for sealing of the foil. Sealing can be applied by ultrasounds or thermal welding for
example. The lid of the capsule can therefore form an inner member which is assembled into the dished
body such as by simple insertion or by additional connection means such as welding. When a sealing foll
is assembled onteftisectidyasalesbaled aes thhy e bethadione by, disbaicbedn foepsivpiyriaserted onto a

seat of the bodyy;gueh RIS pasipen! bggl%ggge of the dished body without further connection, since
the foil sealed with sufficient tension at the rim, can prevent the lid from dislodging from the seat of the

body. In additionH15ESHSFESTHeESIFRRRtER! ARURY Wl @Bmﬁﬁgrépﬁf:%élgfwgi%ﬂ%‘f%?l”@eﬁning a passage
for a water injectbe terefintotyceddméher dapsble: dthedniBt adstdnethenkidhmeaypheaenormally closed by a
puncturable small portion of plasti I, or can be left gpen. It may,be advantageous tg maintain the inlet
b closedt .0 b B T B R s from ey
leaving the encldsdrecainbeadbapyaiermied interistiventervedvding thd waebshBreleediy 81, The inlet port is

aligned at the cegtral @%gggg;qg@g,@gﬁg@&%%gg%mgbwn the port is aligned, the water injection
part of the beverage production device may be a fixed part of the device and not a rotating part. This

may D€ { .
greatly simplified TRPESHE LRI BetEsdbvsebngidhokes posaibiePrsitn el ireiti&t port forms a tubular
portion that widgnsticuthe déeetinn ofitlhevenclotiasethd/idresrigeatthis. fbeianlgrarpetessthe ejection of

water inside the eancil%ss%rg durinlgﬂth((:e1 &%Q%Q‘POQQH?O”- In tpeei context tgg Bhe inventio dctthe capsule can

. C as t1 capsu S USe cverage pr n .
contain food substances a%noné a’large choice of fo mgredslenis or mixtures o ooo?lngredlents. In

particular, the sulsstences eapsbls ohesdnoantangxteradherectighvies eonslibtierjcof.thy serrtleoffee, soluble

coffee, _dairy bagRe.ROMIRE, ﬁﬁ%{gﬁrtﬁ%@éi%&{ﬁgmlﬁ%wﬁféﬁ%m@\&ﬁ%& leaf fggudipfinal tea, soluble
tea, culinary powder, soluble or dispersible nutritional composition, Ilﬂwd};%ct) concentrate and

combinations th&FegPeHa I IEReaN s RSP nTBEh G GREEHRTE PRk SHPAFE S maintaining the
freshness of thesgkistangrlafidhe capsule as long as possible. In particular, the dished body can be

formed of food grade plastics and at least one gas barrjer layer, Far.example, the dished body is a
thermoformed pLASHE Ao e L b AL Rt e ST ok U A5 fomet one Evor
gas barrier layers Fhaalishraddsadylabd faetithg avaoeitestmofoeareddrthinjesenediineptastics. The lid can be

also a porous meMRIARRMAMSOFRAVNELSHERLATHR Edablh 2thaligIARIY Ra toeHRdYsafad/or lid can be

deep drawn from thin metal such as aluminium alloy or a complex of plastic and aluminium alloy. The
invention also rei@tE3 B8R CRHBIRE fisr HHEAfNG AFSHUCHCIRPHBTH A B BbEstRte Ebiained in the
capsule by introdusinig, wateteive theeapsiie tandopassinprvdateiothdevigh the isuwhstantecusing centrifugal

rces o o oot I B TSR A R e gl o  onee
the centrifuged liquid to leave the capsule an equal number of streams. In another
mode, the sealing foil is removably sealed onto the dished body and/or lid and is thus
made peelable. In such case, the foil is removed before being inserted in the beverage
production device.
In order to enable the sealing foil to be applied onto the dished body, the dished body
comprises a peripheral rim for sealing of the foil. Sealing can be applied by
ultrasounds or thermal welding for example.
The lid of the capsule can therefore form an inner member which is assembled into
the dished body such as by simple insertion or by additional connection means such as
welding. When a sealing foil is assembled onto the lid and sealed to the rim of the
dished body, the lid can be simply inserted onto a seat of the body, e.g., at the
peripheral inner edge of the dished body without further connection, since the foil

sealed with sufficient tension at the rim, can prevent the lid from dislodging from the

seat of the body.



a cup-shaped body for receiving a predetermined amount of food substance, a portion of wall for
delimiting with the body an enclosure containing a food substance, said portion of wall comprising at its
periphery a plurality of openings for enabling the food liquid to leave the enclosure under the effect of
centrifugation, a closing membrane connected to the body for closing the capsule in a gastight
manner and, IngddHenthigaatessy Beteanicaithpbrion etmpiisandlxaidetoslpgpmembrane. The

invention also rejaigsilo A syateofor PIePARGR dldnirefram ahicadarbsiangscostained in a

receptacle by pa_ssin%_water through the substance using centrifugal forces comprising: a device for
receiving the redBpadié rayidareRalboHfsrs g mushe tale srmah dmiorel e e Mix@ntrifugation around
an axis of rotatiann be letihep@cepiagi®dademayahle mmhforinsia sitglpetiseéosapsule bwhich comprises an

enclosure with a portion of wall comprisin Iuraﬁt of radial or peripheral qutlet nings.
dditional featu Ee e O R RS e ot
Figure 1 is a perspeatbogaciofigmand ovelpfiachpsuier st eietivioetieriid and the sealing foil.

The inlet port is aligned at the central axis of rotation of the capsule. Indeed, when the
port is aligned, the water injection part of the beverage production device may be a
fixed part of the device and not a rotating part. This greatly simplifies the construction
of the device. In another possible feature, the inlet port forms a tubular portion that
widens in the direction of the enclosure. Widening of this portion promotes the
ejection of water inside the enclosure during the centrifugation.

In the context of the invention, the capsule can contain food substances among a large
choice of food ingredients or mixtures of food ingredients.

In particular, the substance can be chosen among the ingredients consisting of: ground
coffee, soluble coffee, dairy based powder, dairy or non-dairy creamer, cocoa,
sweetener, leaf tea, herbal tea, soluble tea, culinary powder, soluble or dispersible
nutritional composition, liquid food concentrate and combinations thereof.

The capsule can be formed of gastight packaging materials for maintaining the
freshness of the substance in the capsule as long as possible. In particular, the dished
body can be formed of food grade plastics and at least one gas barrier layer.

For example, the dished body is a thermoformed plastic laminate comprising at least
one layer of polypropylene (PP) and at least one EVOH gas barrier layer. The dished
body and/or lid can be thermoformed or injected in plastics. The lid can be also a
porous membrane made of polymer such as PET. In an alternative, the body and/or lid
can be deep drawn from thin metal such as aluminium alloy or a complex of plastic
and aluminium alloy.

The invention also relates to a capsule for preparing a food liquid from a food
substance contained in the capsule by introducing water in the capsule and passing
water through the substance using centrifugal forces for producing the food liquid
which is centrifuged peripherally in the capsule relatively to a central axis of the
capsule corresponding to an axis of rotation during the centrifuging operation
comprising:

a cup-shaped body for receiving a predetermined amount of food substance,



Figure 2 is a perspective view from below of the capsule of the invention; Figure 3 is a cross section view
of the capsule of the invention; Figure 4 is perspective view of the capsule with the sealing foil removed,;
Figure 5 is a perspective view of the lid from above of the capsule of the invention; Figure 6 is a
perspective view of the lid from below of the capsule of figure 4; Figure 7 is a perspective view of the
beverage production deviedof ehevithientdelimitiog rath ke pbrspsatipsuiewnriithegseverage production

module in open {e&nce, said portion of wall comprising at its periphery a plurality of openings for

enabling the food liquid to leave the enclosure under the effect of centrifugation,

a closing membrane connected to the body for closing the capsule in a gas-
tight manner and,

a collecting recess between said portion of wall and said closing membrane.
The invention also relates to a system for preparing a liquid food from a food
substance contained in a receptacle by passing water through the substance using
centrifugal forces comprising:

a device for receiving the receptacle, said device comprising means for driving
the receptacle in centrifugation around an axis of rotation,

the receptacle is removable and forms a single-use capsule which comprises an
enclosure with a portion of wall comprising a plurality of radial or peripheral outlet

openings.

Additional features of the invention will appear in the detailed description of

the figures which follows.

Figure 1 is a perspective view from above of a capsule of the invention;

Figure 2 is a perspective view from below of the capsule of the invention;

Figure 3 is a cross section view of the capsule of the invention;

Figure 4 is perspective view of the capsule with the sealing foil removed;

Figure 5 is a perspective view of the lid from above of the capsule of the invention;
Figure 6 is a perspective view of the lid from below of the capsule of figure 4;
Figure 7 is a perspective view of the beverage production device of the invention;

Figure 8 is a perspective view of the beverage production module in open mode;



Figure 9 is a cross-sectional view along line A-A of the beverage production module in a closed mode
about the capsule; Figure 10 is an enlarged view of the view of figure 9; Figure 11 is a view of the water
injection assembly of the module of figures 9 and 10; Figure 12 is a cross sectional view of a beverage
production module similar to figure 9 but for another embodiment of the invention; Figure 13 is a detall
view of the moddligus¢ figeirecross-Figipeal 4i¢sy alopadinseetionl iewatrsapiadidiheedfsule of the

invention; FigurepLbdg.R Vigvdrammu adersidaeof the lid of the capsule of figure 14; Figure 16 is a
perspective cross sectional view of a capsule according to another mode of the invention; Figure 17 is a

cross sectional view of the capsule of figure 16;
Figure 10 is an enlarged view of the view of figure 9;

Figure 11 is a view of the water injection assembly of the module of figures 9 and 10;

Figure 12 is a cross sectional view of a beverage production module similar to figure

9 but for another embodiment of the invention;

Figure 13 is a detail view of the module of figure 12;

Figure 14 is a cross section view of a variant of the capsule of the invention;
Figure 15 is a view from underside of the lid of the capsule of figure 14;

Figure 16 is a perspective cross sectional view of a capsule according to another mode

of the invention;
Figure 17 is a cross sectional view of the capsule of figure 16;
Figure 18 is a cross sectional view of a capsule according to still another mode.

As shown in figures 1 and 2, a preferred capsule 1 of the invention generally
comprises a dished body 2 onto which is sealed a sealing foil 3. The sealing foil 3 is
sealed onto a peripheral rim 4 of the body at a sealing annular portion 5. The rim 4
can extend outwards forming a small annular portion, e.g., of about 2-5 mm. The
dished body comprises a bottom wall 6 and a side wall 7 which preferably widens in
direction of the large open end of the body opposed to the bottom wall. The dished
body is preferably rigid or semi-rigid. It can be formed of food grade plastics, e.g.,
polypropylene, with a gas barrier layer such as EVOH and the like or aluminium alloy
or a complex of plastic and aluminium alloy. The sealing foil 3 can be made of a
thinner material such as a plastic laminate also including a barrier layer or aluminium

alloy or a combination of plastic and aluminium alloy. The sealing foil is usually of a



Figure 18 is a cross sectional view of a capsule according to still another mode. As shown in figures 1 and
2, a preferred capsule 1 of the invention generally comprises a dished body 2 onto which is sealed a
sealing foil 3. The sealing foil 3 is sealed onto a peripheral rim 4 of the body at a sealing annular portion
5. The rim 4 can extend outwards forming a small annular portion, e.g., of about 2-5 mm The dished body
comprises a bottbigkipai B ayrdred8idedwall migraivhfpreferapls Widepdiig drbotrorpor aiebarge open end of
the body opposegtiedthehatiamallwike dishar hrdisasefssaby rigidiarssemicrioid il gan be formed of
food grade plastics, e.g., polypropylene, with a gas barrier layer such as EVOH and the like or aluminium
alloy or a complé‘kth? ﬂg?é%‘i‘iﬁt‘élﬁd aluminium alloy. The sealing foil 3 can be made of a thinner material
such as a plastiddasnifata@ibe dmbludinghadb digiesslaye vothalcupitie of akdyehacaambiraton of plastic and
aluminium alloy. Fe, sealing,foll s usuall o3 ickness beween20,30d 250 migtons, for example. The
sealing foil member can be plercelg for creating the water inlet and the evyérage outlet?s) as will be
described later ihagheZdésdierip tieasther palantemabettstosyribbtimeprcofifigtre Sogdeubstmeccabsule of the

invention comprise-ARINNES RRMPE5IAER ey HMBIhISINSRIIRE IR dhe.dished body. The lid 8 and

body 2 delimit together an internal enclosure 14 for receiving the food substance 22. Preferably, the
capsule forms a O SR Brarddhsbing crealt e A ACasiravar Yt KGR Pe noted that the
capsule may notaeeassatily have\aoiitulanseaticneafornd@kissA byifarsay igkeyanath@idorm such as a
square or a polygengform, The i & s, lstater nrfiowres, ad £ The Il can.take fie form of a disc of
plastic comprising a central portion afd a periphéeral portion 10 The central portloH can be substantially
flat and may coraprigasanindetepoinl partion Ervaldlingptinbdraroetionol of ke weaterl ipjeceibpamiember of the

bevc_erage pfoqugﬂwaﬁﬁmiﬁ%dﬂaﬁ&ﬁ%&ﬁbﬁ@% %ﬁe?cgnﬁﬁﬁlli%m‘ﬁdﬂﬁ Qﬁ’éﬁﬁ%&ﬁ’éﬂ@ﬂ@f@ a tubular inlet
portion 13 which serves for ensuring the water is guided toward the direction of the bottom of the body to

ensure complete™REtHRG PR AHS R HasRIRSRIGHO AT K6 redhic dyeHK Jfifebdlg for example
"dry powder spoise lidrefeialelypdhednletiparbisaolaagst byea freiakable/bicpunetyrable closure part 15. This
part serves to preven'ltl SLA%Jstance of g ncIo%u[B% from .fiIIinﬁ tL%%&Q}ng}jP%bgt een the upper surface of

. enyuri e water.1s gul towar 1rection o 8] {0 ensure .
the lid and the seaﬁlng foil: TheTid firther comprises a peripheral portion 10 inc chffng a collecting recess

16. The collectirpradeissfsnmg d Ueshbgiengs irathsvardeduse andno(figureB)kvickaypenoin the direction of
the sealing foil. The[acess ISFNGILBOY contipuaHsmeNRPHRG aitheirsripherkaidle lid although it can

be replaced by several discontinuous recessed portions which may be separated by reinforcing elements
or walls, for exaRIIEUTRE ETRELPRY rbte e TN SFIES ERinYiat PENRETAr P all 17 into which is
provided a serieg@h oullie openingsct Bdovmingauipid aemeavnibatianbeieenliterenclosure 14 and the

collecting recess.16,.As illustrated in this example, the openings may he slots or holes,which are
Cistributed at it Rl T Fo e DOt GF T e e s R G of siots can
range of from 5 tolkEOnprefesabiynof florshdi® to tadvVIhesecdlosthave prefechiipcasiidiie that is smaller

than the statisticgl ayerageimize.h theipaticles.af ﬂﬂgréfe&%mgﬁtiﬁwu%aéﬂgmgqtmts have a width of
less than 600 microns, more preferably less than 500 microns, most préferably less than 250 microns, for

a substance whiRfRIgFROOHEChfralhorga Kicta PrasPEschery ifete SExRp oM e Tentied

portions which may be separated by reinforcing elements or walls, for example. The
collecting recess comprises an inner peripheral portion of wall 17 into which is
provided a series of outlet openings 18 forming a fluid communication between the
enclosure 14 and the collecting recess 16.

As illustrated in this example, the openings may be slots or holes which are
distributed at intervals in the inner peripheral portion of wall 17. For example, the
number of slots can range of from 5 to 200, preferably of from 10 to 100. These slots
have preferably a width that is smaller than the statistical average size of the particles
of the substance. For example, the slots have a width of less than 600 microns, more
preferably less than 500 microns, most preferably less than 250 microns, for a

substance which is ground coffee. The slots may extend if necessary on the central
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portion 9 or in the bottom of the recess 16. The slots can be replaced by holes of circular section having a
diameter smaller than the statistical average size of the particles of the substance. The collecting recess
16 forms a peripheral groove of small depth, e.g., between 2 and 10 mm to allow the introduction of
piercing members through the sealing foil to produce outlets for the brewed liquid which is produced in the

capsule as will explanédrarethinbetieed¢hptisassTife Telidetimgréeasslasdbphelcsomprises an outer

peripheral portiof 19 fPsinG: ﬁﬁ‘vﬁ%gﬁdhﬁ‘ﬁéi&%ﬁ@i@ﬁlﬁ%ﬂh@%@@ﬂc@%@éﬁg@ dighgdteody. The outer
portion 19 can be en({;aged in the seat portion 20 by a more or less tight fit engagement. An additional

sealing portion PRESIERiNY SIO8E MR internal surface of the side wall of the body and in the direction of
the bottom of tha'klislhddchagyecan extendsfiqrripie ke eess taocraale depther sebdingaghingt possible

ingress of liquid Pde}}%? Onalip(gewliﬁjleaig ] (;hgcinner surface of tt@egqg%_ofhﬂ&? Ca;ﬁ?n“'?@i tt) course, the form of

i of piercing. mem € S€
the collecting recessed means can take dﬁ?ere%t configurations wlltlﬁout dsepar ng from the scope of the
invention. For exupdple, atiterelossheteswd baufdreeh bymieduidBiai taesyideswdll 7 of the dished body

(as illustrated in figire Bk Pithige GRS SREOHR RAHRNE AP Ig Rl aBRG QLVitted &S illustrated in
the figures, the series of outlet otﬁgening_s, e.g., slots 18, are preferably placed at or close to the widening

part of the encloRUFBIREARIEINS (el epifrara sLen Deaisr8i 2 frat Qo b ef KBUEhA tend to be guided
along the inner suxfacalef dbhersidaivalloafine:kadygaditohthednpatisitde0 by afibe: béland then through the

slots. The lid 8 is.fully. closed by the sealing foil 3 when it.is sealed anto the rim of the dished body. In a
sosaible alternatie. o8 EeaT o SO A e Rt RE A S egion of the slots.
It should be notisedatigatftthe sidegedrrbdabadichod seihd-digidtiveiiter tndele of tvedisisfbrmed or injected

plastic for i”Stan&%ﬁ'&_‘éﬂ\@{@ﬁd@&P@E&@Q&é@t@@_@a@f%@?s@ilﬁ@Qéélﬂlﬁ‘t Bl_ﬁmﬁé‘?}f?g‘ré’é’!‘iﬁh is sealed to the
inner surface of the dished body without departéré%rom the scope of the invention. It can also be noticed

that a filter wall SSH4RIBEHIACH] fdiths iRRBrTgstd g antt thEraBR e HAER S dRhe lid. A filter
wall can providefaiingtare et ditiialieoe ded exaimplen fakesdibiiance of ety shinwaricle size or for delaying

the release of the centrifuged liquid out.of the enclosure by creating a higher pressure drop. A filter wall
can be a paper ARG Oty B AR e e O TS e BRI RS et can be Simply
inserted in the dishiéd kih8ped bodidowbki Tirethdishey bodableibosirsedionfigisans)slicthias by ultrasonic

welding. The systeminclieling.a $RRIWE@5:The lveRtion@ld a beverage preparation device is illustrated
in figures 7 and 8 and described now. ) _
As illustrated in the figures, the series of outlet openings, e.g., slots 18, are preferably

placed at or close to the widening part of the enclosure relative to the central axis A.
Therefore, the centrifuged liquid will tend to be guided along the inner surface of the
side wall of the body, up to the inner side 12 of the lid, and then through the slots.

The lid 8 is fully closed by the sealing foil 3 when it is sealed onto the rim of the
dished body. In a possible alternative, the sealing foil could cover only the collecting
recess including the region of the slots.

It should be noticed that the lid 8 can be a rigid or semi-rigid member made of
thermoformed or injected plastic for instance. However, this part could also be made
of a flexible membrane which is sealed to the inner surface of the dished body without
departing from the scope of the invention.

It can also be noticed that a filter wall can also be placed inside the enclosure against
the inside surface 12 of the lid. A filter wall can provide an improved filtration, for
example, for substance of very thin particle size or for delaying the release of the
centrifuged liquid out of the enclosure by creating a higher pressure drop. A filter wall

can be a paper filter or thin plastic film which is glued onto the surface 12 of the lid.
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Thus, the system comprises a capsule 1 as aforementioned and a beverage preparation device 23. The
device has a module 24 into which a capsule can be inserted. The capsule contains a food substance for
being brewed and the capsule is removed from the module after use for being discarded (e.g., for waste
or recycling of the organic and inorganic raw materials). The module 24 is in fluid communication with a
water supply sudhaBdconshe srapbrysir®g. intheidstrethspordrhediner dadikedty punipizélis provided in the

fluid circuit 27 bepygemdhenmaduwieraRhinasi Bl A water heater 28 is further provided to heat
water in the fluid circuit before water enters the module. The water heater can be inserted in the fluid
circuit to heat freSif WA ABHHAG S MRS ¥ BR/BiveaHanarA ARG 85 PISRAR AR XIS Meservoir that
becomes a wateitlbaiteednsfighsasendf aoldserivatanean also be taken directly from a domestic water
supply via a watep gslutg conpection. Water can bel fed in the rHodLélgn &t low ressure.or even gravity

,,tNE SyStem COmprises a ca sul das aljorementione CVerage preparati .
pressure. For example, a}bressurepo% etween 0 and 1 bar apove atmospheri ppregsure can be envisaged

at the water inletiofitie ndbieilevisther aniadHe 2 prassuhictnaerDsparcep biisergeivdeed if a pressure

pump is utilized é%éhl@d@%ﬂs@%&- s-EBﬁaQE%%PQemg‘ﬂi%!%&i“aﬁ@%99%9&!@%%9160@&%%%95U|e encasing
sub-assemblies 29, 30; mainly comprising a water injection sub-assembly and a liquid receiving
subassembly. TH¥ Bstuleadisiplied o ag dgaird (foterRhLast LR st Eife a8 Smple by a
bayonet-type conmetiiosnsiystemaieribheg. lUeichsackiving suidagsemblyndd wanvwirises adiquid duct 32, for
example, protrudiréjglon a.side of %he SUbaSS%nRhﬁlﬁ% guidig me cenutrHléggd 1|1iI%Ui960(1)sming out of the

Su such as a water, r€Servoir eqns s . . . . .
capsule to a servi Veceptac?e suchasacuporg ass. The |qU|§ ductis'in' dompunication with a liquid

receiver 33 formmgysled/iinthddilideitquindébeawees i nefidtdn seddbowaterenapig drupied4 into which the

capsule is inserigd @s Hustairg [ foue & nhedayid ireeivarselinesuiihyiie diwm aR intermediate
cavity 63 for coIIectln]g the liquid as will be explained later in the description. Below the liquid receiving
p

subassembly 3074181488 oV AtedIsates FHHRAHG AsE L BE IBWE S URErhSAN Y ftation inside the
subassembly. Thendifiyifignineanscocipsisetpieierdbly.a votanhamaier AQdenbhichhaabebensispplied by

electricity or gas power.. The water injection subassembly comprises,.a water inlet.side comprising a
ater miet 35 oot L S R R e TS 2'S ant 10, he

rotary drum 34 isvsteapanblas'a hotiiov papsalménsider with an internal cavity 36 complementary shaped to
receive the capsigie ] h FRIEYiHMETRAREIROR HSSH Sally Ry ASQlaiNgSOGH #4which is maintained

in rotational relationship relative to an outer base 38 of the liquid receiver 33 by a rotational guiding
means 39 like a BAINBEafiRE B S B thipdrhBretbrac RO SREF) ORI & d@RiBhed to rotate around a
median axis | whareagdie: thierbasaddahthadeceivestis fikagdhe!ptiveuto fiha dediceulde liquid receiver
33 can be fixed {9 gelillggrsi %3139555*}9 motor %%Oelctis gfé}lfgr%éam le. A mechanical coupling 41 is placed
at the interface between the ro?a?lng Shaft’s7 of thie drum and the shift 42 of the motor 40. Considering
the water injectidisbivasse mpiy2 34 asrilhestratective fispinezps0lanacdsing scompxisddics é8ntrally arranged

water injector 4_535\{%%@ gig)gggrfgh%tQ/%g%ﬁggﬁ%yymm§g}g{ﬂ%ﬁg§g§@@entral tuk_JuIz_;lr member
46 for transporting water from the inlet 35 to a water outlet 47 that is intended to protrude inside the

enclosure 14 of tHe¥E5RIe THASNDAasFBRRY FORSHrReG B et drghieans 48 $och as a sharp tubular
tip that is able teecsefie BypURSHHG-APe dinugbiheseasingliniliefiildescapsule @atkembly

30 comprises a liquid duct 32, for example, protruding on a side of the subassembly
for guiding the centrifuged liquid coming out of the capsule to a service receptacle
such as a cup or glass. The liquid duct is in communication with a liquid receiver 33
forming a cylindrical wall placed at a short distance about a rotating drum 34 into
which the capsule is inserted as illustrated in figure 8. The liquid receiver defines with
the drum an intermediate cavity 63 for collecting the liquid as will be explained later
in the description. Below the liquid receiving subassembly 30, are placed means for
driving the capsule receiving drum 34 in rotation inside the subassembly.

The driving means comprise preferably a rotary motor 40 which can be supplied by

electricity or gas power.
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through the eventual breakable part of the tubular inlet 13 of the lid. About the water injector is mounted a
capsule rotary engaging part 49. The engaging part 49 has a central bore for receiving the water injector
and rotational guiding means such as a ball or needle bearing 50 inserted between the part 49 and the
injector 45. The engaging part further comprises outlet piercing members 51, 52, 53, 54 protruding from a
disc-shaped engHigingiar=nsgion tudassambly. conwpies cingaiend sidecampasyraalieidinglétal portions with
a slanted cuttinggqﬁma@@ifg R Rarfierate wmallrhalesqiithe sealing foil 3 of the capsule. The
piercing members are arranged at the periphery of the wall 55, preferably evenly distributed to provide

several openingDiFEHLPRADEgRETOP #9d LARSHTRIEY et tbitehorethes adodam s8mhiRg several streams of
liquid. Accordinghttdeneiaspetiiahiheaviyebtionmiiiemsmiey wigeidan subasskabhsd fither comprises a
valve system 56 fof controing (e fon,of iauil ol dischared fom ine device The valve system 56
can be arranged on the capsule rotary engaging part 49" hthé form of an annular engaging portion 57
which is biased el aclaroasdiretelsticdcadiryividans Beosehliguid pensger PA&mmnular engaging

portion 57 inC'U%&%&ﬁ%ﬁ?&@ﬁé&lﬁb@@ﬂﬁ@ﬂ@ﬁ?b@%ﬂglﬁrhé&ﬁéi%aﬁr%@)sfﬂgréﬁ{fé?tﬁ@ the peripheral rim 4
of the capsule to be able to restrict the flow of liquid under the force of the elastic loading means. The

surface 59 can fEHaEERES Sl RAGHEFRRS AP HIE 38Xy Srashuieirra scaisebrs 8. T he engaging
portion 57 furtheheasgriaas Axeintgunat hage gevitende. bzl elasiierl 0adingateadsds is thus inserted in
a space located between,the base partion. 60 and a counter-force portion 61 of the engaging part 49.
Therefore, at a rlé%l%sb%gs%o%? eemgﬁ%gj i(r%g%ér irfc])oﬁr B7oF r{l 'eA v%lﬁfeﬁas%/%%ﬁe?ﬁ égﬁsi ?:Il&)l%%gegn the rim of the
capsule under th¢ thomsigassibeteffenthsfriietingsilisiBimelahs &8nrnd drpbafe‘@rdabingosubassembly 29
may further compjise a tubular portion of skirt 62 which protrudes in the internal annular chamber 63 of
the liquid receiving subassembly 30 when the two subassemblies are closed relatively one another about
a capsule. This fotRT4F R R GLEIGME S To RS At Bdlludrake @Jﬁﬁ?i‘ﬁfg]ébaﬁdd)ilb tinder pressure
that passes throughpte vabeatsysianankbisvanetiofebidig prafetai i fidadlaivthe subassembly 29. The
subassembly fur\')tvh r.com) (gisc%%l arpsgsnglin Igp{ti%rfa%n fcr)nrbl?c' 'tgotrir%l(_;&trs1eo%)nnnezcl:ttei:§)£r on tttpee liquid receiving
subassembly 30. |slHand'iing ortion 64 can have a knurle perlpﬁeprali SGrtace orrﬁandling. The
handling portionigkh e dixedionatitefikethisasenshtied supratydenbiyd hbynstesws BofThés portion could of
course be replacagshiv a1RVelLBESHAIRTHORA SiMiAnLRANdIng: Means.As,alsrdy mensioned, connection

means are provided for the relative connection of the two subassemblies 29, 30. For example, small pins
65 are provided GhhibISRICIP HEATBRAICEHFARK i e iatel et ho S daSeshibArS9 which can
engage side lockiinggipeisgsmbal onctiatiepulaostid age i thrdicpiid flecedving subassembly 30.
Therefore, conn%%t(i)%p tgg% eeri1ntrelcet wo r%gbl?tg %rgblisgfe(%gtgrbenc%rriied out @yﬂlgoetational angular or
helicoidal closure movement %orjena{)hng the pins engag(-:}]t%eg ogoﬁl(%rPg ope’nmgs%gg.glag course, other
connection meanstic&htive aewisaldedetéoreplaiventhibebetoneiestpeandmpiettion gnehngnfearsinstance, a

threading means,pf, 3 {tANRI A ARANIEIRSHIRBEARSRABOS &RVRBR Y, AP EReRSKiled in the art. The
capsule system of the invention works basically according to the following principle. The capsule device is

opened by movit§StRBREH SONA SSEMbTNER eSO HERIGENP SR BT, ¥ Y disconnecting the
bayonet-type cophgeiiai; #rechsefissating: the gagngubasserialie$aa%BThépiadrgulic @mingle-use sealed

capsule 1 containing & fo0fl SHRSANGE SAN SR N e J8Vic8 2. RRGSLIN NG GaVly of the

small holes in the sealing foil 3 of the capsule. The piercing members are arranged at
the periphery of the wall 55, preferably evenly distributed to provide several openings
in the capsule for the centrifuged liquid to leave the capsule forming several streams
of liquid.

According to one aspect of the invention, the water injection subassembly 29 further
comprises a valve system 56 for controlling the flow of liquid that is discharged from
the device. The valve system 56 can be arranged on the capsule rotary engaging part
49 in the form of an annular engaging portion 57 which is biased under the force of

elastic loading means 58 such as springs. The annular engaging portion 57 includes a
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rotating drum 36. The capsule can be placed in the device while the capsule being gas tightly closed by
the sealing foil 3. The device is then closed by the subassembly 29 being connected back onto the
subassembly 30 and locked by the connection means. In the locked position, the capsule is opened by
the water injector that pierces through the sealing foil of the capsule and introducing itself through the
water inlet 35 offfestpariehatlibietfaend® titich sepkeah idesinoirtecarbebierpberdirtietmériphery of the

sealing foil by thg OMHIRLRIRIGNGLIEMBEFR QT WHAIR[UGRIMRY $hEgIRI 0dHREd i the capsule via the
central water injector 45. Venting holes can be produced in the injection subassemblies to allow gas to

escape the capSQRRAIME Wetd P tPETI0 SR AP FHE QAR NI KL iPEE RS S F0ion by activating the
rotary motor 40.pkbRwstait ofdtwi eentrituJak epesaiigpeaiobs7daried uimistheisaieentime as water
injection start being inteadhicsdin, 1. capsle orsliahty afier orbslors (nis water jpjection operation
starts. For instance, R mlglht e advantageousgfor rewing groun cof%ee, {5 aliow guring several seconds
that water fills inbiteesaphe featsaforaostabting trrewentifueraboperdtior! Bie et thistd@psule. Thus, water
can properly infilfigieidhg safiepReiarantha dauig ivrensiugeddherehy avaigingscoffee area to remain

dry in the coffee portion. The centrifugation is carried out by rotating the capsule around the central axis |
of rotation of the"tSi&&HAE IEhPEMBF AR WhgHder there dAtr S A YrthhdccHisaliBeapfe rotational speed
is preferably of fs@m 1000 to 16000 round-per-minute (rpm), more preferably of from 5000 to 10000 rpm.
A control unit ca.?hb% ro éd%dainl theuq)gg/si(%% f rz"be%[asr;gfltlg ;octargilor}gel S%?b%‘lj chglrdllrg)g . tthe nature of the
liquid to be brewed and/or the suBstance |nlf e capsule. e(ﬁlé)ﬁer fhe rotational speedr, the higher the
pressure is exerfédvaicherperighendhovalicofahmmedpschentiietie {6 thel laettveamore substance is

comp_acted on themidemsi @bt@&eﬁ%’é% ﬁﬂ%smﬁ@%&lﬂ%ﬁﬂ%w%H@Eﬁ@ﬁ?é%@_h%’e?ds promote
brewing of coffee extract containing a lower solid content since the residence time of liquid in the coffee

bed is lower. Lo Hstaliin HRpERIiobA KL SHER B Ry HRP At R AL A S ec e Yeeience time of liquid
in the capsule islhjghendBrevwirgrtakesppiasatiiroth@ aapsile byaatahispeenising2tize substance thereby
providing an extraction or partial gr total dispersian.ar dissolution of the substance. As a result, a
Contiuged iouith SaTeR S0 SHLS tHECETEhe Gt Qe BE idedt in the papsule.
e.g., through thehliddBng)peltiot et éffcet ditatasttife gafordes othdostigthiscel vaucikbascoffde powder, tends
to compact itselfpdiglnyHaarear Watesds eized I fandhepabina.subsiBreadifis Tigsults in the

substance being both compacted and intimately wetted by water. Due to the high rotational movement of
the capsule, the%@ﬁ{%agﬁtmeég RacErethRhiRevE BRifdthily StbireemiAsS bPYREStBSANCe.

Consequently, thaiwpdeddh stilditiDtois 2156 Rdiccubforravep mihmcio disuahine thedsnising a pressure
pump to exert theepressure in the capsule. As a result, there is less risk of preferential flow path through
the substance which ¢ould lead to areas which are not properly wetted and so not properly brewed,
dispersed or disgolebchdyitiengrenaddcooffadi powebars dtveplioquit dHat teachey tvenmtetinalosidewall of the

capsule is a liquig.axrachalushridextacsie thapidomad nley HepRisalangdisiiternal surface of

the sidewall of the capsule. These outiet openings 18 of the enclosure are sized as a function of the
substance storef'fritAe e EAaVBISE HIsgEeLRasscaIBY B Whidh SARASBR NS of small diameter
tend to provide adilteringéuneticn ta rainihe sefidparticesinthecvialosiyawhible sapsule while

allowing only theyiguil exract o gacs Ihe dpenins, These holes iay. alsg for sufiient smal
restrictions for creating Shear forces and consegquently generating foam or coffed trema. Some gas
contained in theroggtionid amnlbecoimbeenirbgpeademtiverficntioaerhbtinndechiestty thegaedsure release after

the restrictions, gyRplifide QfEPadiihRies e litditn ARG SIoNlcA0ksheAG Rigof the centrifuged
liquid may also be created at the pierced outlets with the needles.
this bayonet-type connection means. For instance, a threading means or a translational

closure means can be envisaged by any person skilled in the art.

The capsule system of the invention works basically according to the following
principle. The capsule device is opened by moving the two subassemblies 29, 30
relatively one another, e.g., by disconnecting the bayonet-type connection and
separating the two subassemblies' 29, 30. As a result, a single-use sealed capsule 1

containing a food substance can inserted in the device, i.e., placed in the cavity of the
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The valve system 56 of the device can start opening as pressure of liquid increases on the valve when
leaving the capsule. Therefore, a certain time delay of the opening can be controlled by the valve system
to enable sufficient interaction between water and the substance contained in the capsule. This controlled
delay depends on various parameters such as the centrifugal speed, the force exerted by the elastic

loading means (I€atiggringsifnBsyaphied prasse raded nabectedtedvbilaiiee sapigrhes cotitiets, etc. The

opening of the valyR s¥RIGMN IRCEES e iPre38ing.shdace & Rfsthe y alve istemblifting as liquid
pressure increase on its internal surface. It can be noted that the capsule of the rim can also be

substantially flexiBiRee B darnRete s drmeniye sl ardderd &Y e e18retithdRéitive movement
between the preBsihglscikédg®atichihie: capsiia Copaieda gmalvpassggadomtheiliguicieoesicape out of the
small interstice ypstream of.the valve system. At relatively high rotational spe jet of liquid can be
formed that imp AR T e e L B R T the caviy 63 o
the liquid receivierRpsibassémisipainedigerdrebiadidinytisro agrdiechicuidirasideioobéeollected in a cup or
glass placed undgjmgaily &y e Qe RRd.ahhpdnvensonlistcalen 0 isHiER A2 ARdi3, the same

numeral references have been taken to identify the same or equivalent technical means. In this mode, the
valve system 56°ARTEIS Y tRaFTABAL MRE sdfig e sRnE lea s padastdr Bastic 0-ring 69 inserting
between a pinchinjgcsiunfaie: S9natl it ardixavpgatianebdapd tiecupatas ivhdetianes ibassdmblyi29. The 0-ring is
maintained between two concave,portions 70, 71 of the valve system. Agali ring brewing, the pressure
of liquid in the capglfl%f)%gr? 1o ?iﬁ%vleenﬁ?nrgéﬁansjfm é:({l]gagél%%gr}e%%ggl E)&a%s!@ge ees'?a\ivr%ﬁ/v the rim 4 of the
capsule and thethireshindusalfaeeatiPhe ibelving slefdeetbasmbe Shepedvaithizgiesianstiy that can create a
concentration offqrgesARIHREITIOLEAMESS: isaudhe iraginedibatibe glasiis loading means and the
pinching portion are the same element. For example, the pinching portion can be made of rubber-elastic
material. In the MRSEFBR fililifes 12 or 13, the water injector can be a simple water inlet in the capsule with
no puncture meaasinstdhis, casestiie aapsulgdsuprerapenad belore dbitinseintedviduiiggdevice, i.e., the
sealing foil is sealed tp the rim of the b by a peelable sealing to epable the fqil to be peeled.
Aterntively, » CEUTA RORMS LRHt o OB e Lot et el i,
Furthermore, a Watetatightkeedinglendageniitcon threpadyaninjescton darchdepddionmde by a watertight
sealing means ﬁ?qﬁ‘fﬁ'ﬁ%éﬁﬁh%%@tﬁ&@@rh%ﬁiﬁ{g%ﬁ%%%m RS %tﬁé%ﬁ@e%&fé&% of the capsule.

r

Therefore, water is prevented from leaking along the top surface of the capsule and from by-passing the
capsule to relead8fifaEi RSO hRELRHE S UREL ReBcepstiR PR HR/tihieir ke various
embodiments suckhasntbetané:illustratedpr figiniesiighand e CEheagesieralostmctupeutd the capsule is the

same s for the previgus sbodiment exceRlINALIDSRIS! BRGTINGS e formed by, filter paper, a
woven or non-woven portion or another meshed or porous membrane 75 us, d 8 which is inserted
in the dished body2 poiepride sidtine bPffete bt (band Sfcrpsioust wratbeiatoTidedpoitbeis material provides

restriction of the floy, G5 aiNAAHREUAILREESRUELLOR £ Yo RE REWESHIR R ARd @ hars of relative
pressure, and leading to a filtering of the solid particles. In particular, the size of the pores of the material

can be chosen tBFEH &Y thiestbttarefitiediciepsilie phrdirberdhpirtitienalsacsd: (b Meheb microns. The
paper, fabric, meishpdwiiporensmpienial gaphefaranes okadand by brnidsiwhichicandie welded or

otherwise combingd o.he I, in another pessible mede, (g, qeess 16 can be flleg by a porous
compressible material 16 provide afiltering function as well’ For exan%ie, e material could be sponge or
fabric. The systdnglsapstaleoodlthesédyertiveipbovides reimaelitkalshsrbrewirtgiramudtowittsgalid contents which

are higher than with sUal SYsIeMRe JRGiFRSHHRRG HERt R NG KRMICARS S AR RaPSule.
Surprisingly, crema is also remarkabl)f)lmprove with a creamier, more stable and thicker texture.
speeds provide coffee of higher strength since the residence time of liquid in the

capsule is higher. Brewing takes place in the capsule by water traversing the
substance thereby providing an extraction or partial or total dispersion or dissolution
of the substance. As a result, a centrifuged liquid is allowed to pass through the
plurality of outlet openings 18 provided in the capsule, e.g., through the lid 8.

Under the effect of centrifugal forces, the substance, such as coffee powder, tends to

compact itself radially whereas water is forced to flow through the substance. This
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According to figures 16 and 17, the capsule of the invention may also comprise an enclosure which is
formed of a dished body 2 and a porous wall 80. The dished body comprises a main cavity 82 for storing
the food substance and a peripheral recess 81 for receiving the liquid extract that traverses the porous
wall 80 during the centrifugation process. The recess 81 is delimited by an inner edge 83 and an outer rim
84 The porous weilBoieahe sebsianehedng bathiaprepastiygeagd iofisicts cease @by AajersiRyistifoil membrane 86

is preferably attagbathioRia bR PG HEH Bdr tldlgpbadyind B&iRRRL LG TR IR RIaced below the

outer rim in order to let a free space 85 between porous wall 80 and the foil membrane 86. The porous
wall can be seald¥ B HEQP PRI ShIESTERSIARF OritSTIFaRHE: ifguats HHEPHIEPBISAKAN 80 can have
openings (i.e., por@s)ualtsie itempande suifaskenatialongsape pphanal ponpan akwalk patysdrigure 16 shows a
portion of the wall 87 which normally haye the openings whereas the central portion 88 is free of
Openngs. In a it LA T b o 80 Bb P ST I R BER S dependent on
various factors, iilpséaticurdrctheopbideirtiepesas wiitharsaps e nartheveltad cad tivenpaaivgcablthe peripheral

portion of wall 8¢ {sRecialy. deierninNngdhavalptive fERHgRWaEen Il @l dhePREIARS87) and the size of
the openings. The size of the openiné;ls is preferably comprised between 1 and 600 microns. More

preferably, the si2eBiea! sjdenbe LT orRpHe S BEIL e g i 08 i rBRs T SPsRAY S flow restriction
means which creatésvaupetainativopbé piiessiliathsing decesicentifugaiomedulbe capsule along its central
axis. The overaIII%gchfac area of thelg)op?ﬁ of the l;Prc(g’rous.warll SSQ?uId be I% %rsmj%p 50% of the total

surface area of said wal , mast. bnr%sfera ly Fo%lglroﬁmnaﬁeo%%.e e cgrﬁ%tllj €0 igures T6%nd 17 can be

pierced in its centeecg@dnfeipjestingSmateenenthes sndiosstet 8of sonthinidiy enddetostamed. As a result both

the outer foil 86 é‘i@ﬁléh:? J&ﬂﬁﬁ‘ﬁlﬁ%ﬁ@_@fﬁt&%‘ﬁ%&f&ﬁ&?&%ﬂ'ﬁ;@s@%&%@ci@s@n@ﬁé’ice as described
before. The capsule is driven in centrlf%%%l rotation at a determined speed, e.g., between 1000 and

16000 rpm, mostisteteraniyseinedn sbitv R 2568l HPidrHbeBIaiPardSNEEE  process takes
place in the enclostieehblesnaigratraversingrtiie subsiinegridb s fos it afiih eheantsitegaheffect, the food

liquid traverses the orous poiltécr)é%(n)f ¥val| 87 g?%%ntualg(%%%gart of the port pn 88 l|1flgorous) and leaves

the enclosure vig()t%gqlﬁ?gtrgp%e en via the annular reces %f.O?ﬁé“ﬁqH} is Afiowed o leave the

capsule via pierbedonsiestrrrid in tredifpil bulMethe duedeshs Preigureckdsshdigistize similar capsule but
with the inner paguz WAL 30, ARSI ESAHRELAT HRN:EEA WBIRR R seRIEd de iPeoRdtenal gastight foil

86 and a peripheral portion 870 which is distant from the foil 86. In this example, the peripheral portion
870 comprises tHE Sthiftssehityd Beimsehessared atnke disiced pottionEBdrmagrHeve openings or may
be free of openinys. ivihis eerbesihestdaaectiquitsisratipaac 8 pedevaaniheiatitasdoi86 and the inner

porton of wall BY0 since heth are; sepled JOSRIEL 1) 3.Ya RN A SN ASEOPRepSt,oa be inserted

between these parts 50" 86. 8 P y pening
be controlled by the valve system to enable sufficient interaction between water and
the substance contained in the capsule. This controlled delay depends on various
parameters such as the centrifugal speed, the force exerted by the elastic loading
means (i.e., spring stiffness), the pressure drop as created by the substance, outlets, etc.
The opening of the valve system occurs by the pressing surface 59 of the valve system
lifting as liquid pressure increase on its internal surface. It can be noted that the
capsule of the rim can also be substantially flexible to flex under the effect of the
pressure of liquid. Therefore, the relative movement between the pressing surface and
the capsule create a small passage for the liquid to escape out of the small interstice
upstream of the valve system. At relatively high rotational speeds, a jet of liquid can
be formed that impacts on the internal surface of the portion of skirt 62. The liquid

starts to fill the cavity 68 of the liquid receiving subassembly and liquid can drain

through the liquid duct 32 to be collected in a cup or glass placed underneath.
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It can be noted that the peripheral portion of the capsule comprising the restriction means, e.g., openings,
can be substantially oriented perpendicularly to the axis of rotation as in the examples of figures 16 to 18
or inclined relative to said axis as in the example of figures 1 to 6. If a sufficient pressure drop is created
at the portions of wall 870 in the capsule, the device may not necessarily be provided with an additional
flow restriction niediesodigsingdethbthalvecdbee bt pied viougmes A 2aisl dds thethamtowmesttiction means in

the capsule sufficesdp-mainana srfficientaressusimthe enclesiaandisa Abialn@ geod interaction
between the substance, e.‘%Y, ground coffee and water. For example, good espresso-type coffee with

crema can be pragticelewih S¥spaL8 diiss ity haooehs pdinemmanis bwnedhfising pores within a
range of betweerutlzitel 200 OHErQIe. iatiogtenpassifimdnndepthe flonandsificiop@anne obtained or
complemented tﬁi %?lt ane in the C%PSL(#WS%{H%lSiE&'%é cture form'lgge%goertuousval(o)w path for the liquid.

Wa%er m eCéIO Su a% g’ —HH%IS main twe I'bt
It can be noted that the pressure drop of the restriction means can be measured by a pressure

measurement testrearsistitignof7linlgolvirey alvrieis jsrasdgneniduiee Capsing tedreresasuring the pressure of
water at the injegtiam RPIRt atpuhickdiauishin Alloyadin Rassthe BHIGHONMEANS, G octhe valve system.

The term "food liquid" has here a broad meaning and encompasses: a culinary liquid such as soup or

sauce, a beveral} Uit thcaRsilsad (Bl anErshsiRN G nehBe SIfacTAR YpotiEes and/or liquid),
tea (instant and/ettleathaepaip ofiaa dadtcidanal dgitichsuibhas fnckfantformulafandreginbinations thereof.

could be imagined that the elastic loading means and the pinching portion are the
same element. For example, the pinching portion can be made of rubber-elastic
material.

In the mode of figures 12 or 13, the water injector can be a simple water inlet in the
capsule with no puncture means. In this case, the capsule is pre-opened before it is
inserted in the device, i.e., the sealing foil is sealed to the rim of the body by a
peelable sealing to enable the foil to be peeled. Alternatively, a central hole is
perforated in the foil before the capsule is inserted in the device. Furthermore, a
water-tight sealing engagement of the water injector can be performed by a water-
tight sealing means 72 which applies a certain water-tight sealing pressure on the top
surface of the capsule. Therefore, water is prevented from leaking along the top
surface of the capsule and from by-passing the capsule to release directly through the
liquid outlet.

The capsule of the invention can take various embodiments such as the one illustrated
in figures 14 and 15. The general structure of the capsule is the same as for the
previous embodiment except that the outlet openings are formed by a filter paper, a
woven or non-woven portion or another meshed or porous membrane 72. Thus, the lid
8 which is inserted in the dished body 2 comprises a circumferential band of a porous
material. The porous material provides restriction of the flow, creating a certain
pressure drop, e.g., of between (.5 and 4 bars of relative pressure, and leading to a
filtering of the solid particles. In particular, the size of the pores of the material can be
chosen to retain also the coffee fines, i.e., the particles of particle size as low as 90
microns. The paper, fabric, meshed or porous material can be formed of a band or

bands which can be welded or otherwise combined to the lid.
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Of course, the invention may encompass many variants which are included in the scope of the patent
claims that follow. CLAIMS: 1. Single-use capsule (1) comprising an enclosure containing a
predetermined amount of food substance and a plurality of outlet openings of the enclosure characterized
in that the capsule is adapted for preparing a food liquid from a food substance contained in the capsule
by introducing whtenrgtheheassipiurecdadhsasseiny watehidad e simus eamerrassiplg centrifugal forces for

producing the fopeliamisbwhichs: earkifuge ReriRhesallvinLhe-pRO s RIAt etk central axis of the

capsule corresponding to an axis of rotation during the centrifuging operation by comprising: an enclosure
(14) containing aRYEge&teRhfifed amount of food substance,  a plurality of outlet openings (18, 72) of
the enclosure forenailing thesitoef liguichtateayecthdceaclokube: broen hesarntriitigalitorces exerted in the
capsule during centrifugation, said outlet openings being arranged at a peripheral portion of wall (17, 87,
570) of the enviaania ST EEIo A B I e R AL AR SR %) e
positioned and distriansuledelkappule-seicbponidn efwalisatiourchulebhtialpgied ¥i@apsule according to

claims 1 or 2, whersinthe 6aRsHE isinadgLhgastight material and it further comprises a sealing foil (3)

arranged between the outlet .openings and the external environment for closing the capsule in a gastight
manner. According to figures 16 and 17, the capsule of the invention may also comprise an

enclosure which is formed of a dished body 2 and a porous wall 80. The dished body
comprises a main cavity 82 for storing the food substance and a peripheral recess 81
for receiving the liquid extract that traverses the porous wall 80 during the
centrifugation process. The recess 81 is delimited by an inner edge 83 and an outer
rim 84 . The porous wall 80 can be attached to an inner edge 83 of the recess 81. A
gastight foil membrane 86 is preferably attached onto the outer rim 84 of the body.
The inner edge is preferably placed below the outer rim in order to let a free space 85
between porous wall 80 and the foil membrane 86. The porous wall can be sealed by
heat or ultrasonic welding onto the inner edge 83.

The porous wall 80 can have openings (i.e., pores) along its whole surface or along a
peripheral portion of wall only. Figure 16 shows a portion of the wall 87 which
normally have the openings whereas the central portion 88 is free of openings.

In a different mode the two portions 87, 88 have the openings.

The pressure is dependent on various factors, in particular, the rotating speed of the
capsule in the device, the radius at the peripheral portion of wall 87 (specially,
determining the relative centrifugal force "g" at the portion 87) and the size of the
openings. The size of the openings is preferably comprised between 1 and 600
microns. More preferably, the size of the openings is comprised between 10 and 200
microns forming a flow restriction means which creates a certain drop of pressure
during the centrifugation of the capsule along its central axis. The overall surface area
of the pores of the porous wall should be lower than 50% of the total surface area of
said wall, most preferably lower than 40%.

The capsule of figures 16 and 17 can be pierced in its centre 89 for injecting water in
the enclosure 82 containing the substance. As a result both the outer foil 86 and the
inner wall 80 are pierced. The capsule is inserted in a device as described before. The

capsule is driven in centrifugal rotation at a determined speed, e.g., between 1000 and
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4. Capsule according to claims 1, 2 or 3, wherein the plurality of outlet openings is provided through
an internal portion of wall in the capsule. 5. Capsule according to any one of claims 1 to 4, wherein

the plurality of outlet openings comprises a series of slots and/or holes provided in said peripheral portion
of wall. 6. Capsule according to claim 5, wherein the series of slots and/or holes are distributed on

the portion of walPedbmemtiihy rrotmnplalbetiveacd 08 artld80verm. Chpbigingeniipeludoany of the

preceding claimgyhareinthe.QuiehBRANGR: BFUe.RN AKRIGE Alameienar Widihauhich is smaller than

the average size of the particles forming the food substance, preferably
the centrifugal effect, the food liquid traverses the porous portion of wall 87,

(eventually also part of the portion 88 if porous) and leaves the enclosure via the
interspace 85 then via the annular recess 81. The liquid is allowed to leave the capsule
via pierced holes made in the foil above the recess 81.

Figure 18 shows a similar capsule but with the inner porous wall 80 comprising a
central portion 880 which is sealed to the external gastight foil 86 and a peripheral
portion 870 which is distant from the foil 86. In this example, the peripheral portion
870 comprises the outlet openings of the enclosure. The central portion 880 may have
openings or may be free of openings. In this embodiment, no liquid is allowed to go
between the outer foil 86 and the inner portion of wall 880 since both are sealed
together. In a variant, a connection member can be inserted between these parts 880-
86.

It can be noted that the peripheral portion of the capsule comprising the restriction
means, €.g., openings, can be substantially oriented perpendicularly to the axis of
rotation as in the examples of figures 16 to 18 or inclined relative to said axis as in the
example of figures 1 to 6.

If a sufficient pressure drop is created at the portions of wall 870 in the capsule, the
device may not necessarily be provided with an additional flow restriction means such
as the valve described previously. In this case, the flow restriction means in the
capsule suffices to maintain a sufficient pressure in the enclosure and so obtain a good
interaction between the substance, e.g., ground coffee and water. For example, good
espresso-type coffee with crema can be produced with a capsule comprising a woven
polymer membrane comprising pores within a range of between 10 to 200 microns.

In another possible mode, the flow restriction can be obtained or complemented by
chicanes in the capsule or a similar structure forming a tortuous flow path for the
liquid.

It can be noted that the pressure drop of the restriction means can be measured by a
pressure measurement test consisting of filling water under pressure in the capsule
and measuring the pressure of water at the injection point at which liquid is allowed to
pass the restriction means, i.e., the valve system.

The term "food liquid" has here a broad meaning and encompasses: a culinary liquid

such as soup or sauce, a beverage liquid such as coffee (ground and/or instant),
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the outlet openings have an average diameter or width between 1 and 600 microns. 8. Capsule according
to any of the preceding claims, wherein the overall surface area of the outlet openings is comprised
between 5 and 200 mm2, preferably between 10 and 50 mm2 9. Capsule according to any of the
preceding claims, wherein the peripheral portion of wall having outlet openings is formed from a paper
filter or woven ofemsalpevenkiprrsdes mdonddwdateddingarbulfse lpgibeie milsrama (Il or combination

thereof 10. Capsyjeacearding ieranyehdhe plecsding.absiaimsoyvherein it comprises a
circumferential beverage collecting recess (16, 81), downstream of said plurality of outlet openings, for

collecting the ligaC ANt FrejateadBy ERmRIGRIBA AR AR Brarsd s B it dhSnd that passes
through the outlet@feeastit@atent claims that follow.
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11. Capsule according to any of the preceding claims, wherein the outlet openings are placed close to
the larger diameter of a flared portion of walls (7) of the enclosure. 12. Capsule according to any of the
preceding claims, wherein it comprises a lid (8) and a dished body (2); wherein the lid (8) is assembled
onto the dished body to define the enclosure and, wherein the portion of wall (17) comprising the
outlet openings ((IZATYISIs part of the lid. 13. Capsule according to claim 12, wherein

1. Single-use capsule (1) comprising an enclosure containing a predetermined amount
of food substance and a plurality of outlet openings of the enclosure characterized in
that the capsule is adapted for preparing a food liquid from a food substance
contained in the capsule by introducing water in the capsule and passing water
through the substance using centrifugal forces for producing the food liquid which is
centrifuged peripherally in the capsule relatively to a central axis of the capsule
corresponding to an axis of rotation during the centrifuging operation by comprising:
an enclosure (14) containing a predetermined amount of food substance,

a plurality of outlet openings (18, 72) of the enclosure for enabling the food
liquid to leave the enclosure under the centrifugal forces exerted in the capsule during
centrifugation, said outlet openings being arranged at a peripheral portion of wall (17,
87, 870) of the enclosure.

2. Capsule according to claim 1, wherein said outlet openings (18, 72) are positioned
and distributed radially in said portion of wall about the central axis.

3. Capsule according to claims 1 or 2, wherein the capsule is made of gastight
material and it further comprises a sealing foil (3) arranged between the outlet
openings and the external environment for closing the capsule in a gastight manner.

4. Capsule according to claims 1, 2 or 3, wherein
the plurality of outlet openings is provided through an internal portion of wall
in the capsule.

5. Capsule according to any one of claims 1 to 4, wherein
the plurality of outlet openings comprises a series of slots and/or holes
provided in said peripheral portion of wall.

6. Capsule according to claim 5, wherein
the series of slots and/or holes are distributed on the portion of wall
substantially evenly all around the enclosure.

7. Capsule according to any of the preceding claims, wherein

the outlet openings have an average diameter or width which is smaller than

the average size of the particles forming the food substance, preferably
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the lid (8) comprises at least one portion of peripheral recess (16) forming a means for collecting the
beverage passing through the outlet openings. 14. Capsule according to claims 12 or 13, wherein a
gastight sealing foil (3) covers at least a portion of the lid. 15. Capsule according to claim 14, wherein
the sealing foil (3) is permanently sealed onto the dished body (2) and/or lid (8) and is made puncturable
under the piercingyeiotéaipaniigrding: membeagdalianater injectibmdwtiea tapswl@® microtsthe sealing foil is
removably sealed onto the dished body and/or lid and is attached to the said body (8) and/or lid (2) by a

peelable seal. 1§. @.&Eﬁ}é@c@&ﬁﬁﬁgi{?%ﬁ?f %%Qﬁmd}ﬁ%“&ﬂmg GRims, wherein the substance is

chosen among the ingledients consisting of grownd cofiee, saluble coffee, dainy basgd gowder, daiy or
non-dalry creamer, £ocoa, swee%ener, Iaea? ?ea eheri)aﬁ%a, C%ﬁlnary owaer, solupie or ISpGI’SIb'G

nutritional compBgﬁioBr,eﬁ?fﬁmny%tﬁ’%%hk%ﬁ‘Efja%g &Rt -combinations thereof.

9. Capsule according to any of the preceding claims, wherein

the peripheral portion of wall having outlet openings is formed from a paper
filter or woven or non woven fibres, a meshed material, porous polymer membrane
(72) or combination thereof.

10. Capsule according to any of the preceding of claims, wherein

it comprises a circumferential beverage collecting recess (16, 81), downstream
of said plurality of outlet openings, for collecting the liquid which is projected by
centrifugation to the walls of the enclosure and that passes through the outlet openings.

11. Capsule according to any of the preceding claims, wherein
the outlet openings are placed close to the larger diameter of a flared portion
of walls (7) of the enclosure.

12. Capsule according to any of the preceding claims, wherein

it comprises a lid (8) and a dished body (2);

wherein the lid (8) is assembled onto the dished body to define the enclosure
and,

wherein the portion of wall (17) comprising the outlet openings (87, 72) is part
of the lid.

13. Capsule according to claim 12, wherein

the lid (8) comprises at least one portion of peripheral recess (16) forming a
means for collecting the beverage passing through the outlet openings.
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17. System for preparing a liquid food from a food substance contained in a receptacle by passing water
through the substance using centrifugal forces comprising: a device (23) for receiving the receptacle,
said device comprising means for driving the receptacle in centrifugation around an axis of rotation (I),
the receptacle is removable and forms a single-use capsule (1) which comprises an enclosure with a
peripheral portion of wall (17, 87, 870) comprising a plurality of radial outlet openings according to any
one of the precef’éwaa(f)l&ﬂg%écording to claims 12 or 13, wherein

a gastight sealing foil (3) covers at least a portion of the lid.

15. Capsule according to claim 14, wherein
the sealing foil (3) is permanently sealed onto the dished body (2) and/or lid (8)
and is made puncturable under the piercing effort of a piercing member for water
injection in the capsule
or the sealing foil is removably sealed onto the dished body and/or lid and is

attached to the said body (8) and/or lid (2) by a peelable seal.

16. Capsule according to any of the preceding claims, wherein

the substance is chosen among the ingredients consisting of: ground coffee,
soluble coffee, dairy based powder, dairy or non-dairy creamer, cocoa, sweetener, leaf
tea, herbal tea, culinary powder, soluble or dispersible nutritional composition, liquid

food concentrate and combinations thereof.

17. System for preparing a liquid food from a food substance contained in a receptacle
by passing water through the substance using centrifugal forces comprising:

a device (23) for receiving the receptacle, said device comprising means for
driving the receptacle in centrifugation around an axis of rotation (I),

the receptacle is removable and forms a single-use capsule (1) which
comprises an enclosure with a peripheral portion of wall (17, 87, 870) comprising a

plurality of radial outlet openings according to any one of the preceding claims.
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