I M DAZO [ 1, 2- B] PYRI DAZI NE DERI VATI VES FOR THE
TREATMENT OF C- MET TYROSI NE KI NASE MEDI ATED DI SEASE
w(Obeoiinssesit i on rel ates to PCT/EP2009/052327
3-Met hyl -i m dazo[ 1, 2- b] pyri dazi ne derivatives of the
formula (1) given below, as well as salts thereof; the
Mépidd cahd osly oterd £otppbepanindg osanliquid)extracpr Peassa
for the treatnenpt of_the human or ani mal body, in
cell i peiPSrosntrifegat dEP68Sproliferati ve di sease; the
use of a conpound of formula (I) for manufacturing a
nmedi canent for the treatnent of such di seases;
pharamaceuti cal conpositions conprising a conpound of
Thherforemt al(vyntopei pabdtysi hot henprlegeneedof avstem

conmbi nation partner; .pro for_the preparation of
B L A e R S e

sthast oficRecept Ot nehetrei  tef erwedch oi @assebetiedsta@ a
receptor tyrosine kinase that_ has been shown to be
C%%%FLE%%?%%%%d %%H?O?P%%hé%?%é1Yy %@?e%%ﬂe?ﬁl%nvh§i€?§

o PE ARl hgnangcl &S, sPeckfical | yucoene anpridi cali one anghe
a nunber of c-Met nutations are found in various solid

upor e 9. er, ceptor
S T S s A G S e R ST o
congiation, of nvasved anflfeorphdgentses phatieacconpany
enbryogenesis and tijssue regeneration. Cnet is also
STRVGT ved T hEE NG phbEERE b L HBtaSt aSiel SAILYRITR| hos
o@{aﬁﬂéﬁeﬁﬁebﬁﬁﬂ§ih@dl9@&?@,t@@&hcaébﬁo@|ﬁa§e§,f@ﬁ@ In
tunor pathogenesis. Gain of function germline
cofifati pagden eodpthes hesozi deednedt hidevelopnehtiubd 1s
tﬁ§%89§£8é§.9ﬁ95£§ﬁr %SPQénceék ﬁ@{&%”&@?eéﬁ der
ITficati on or“nutations inc- ave al's een
maepotsedis npspesadi c forns of PRCC, in head and neck
squanous cell carcinona, in gastric carcinonga, in
Tpanst eal h cmeak i HosAciangs i in | GBYSCantef . ciche11
al terations have been shown in selected instances to
CRBAT eFCHepehderie RPN the fehoPlon! thdkthandpbiee to be
L skence r~tar d rapi es. t
T o Rt f et har e th T o s auio 1T g *"°
cHGF/ Sk dne obskrvedratabegh Foeguehgy thenubiiple not
clinically relevant tunors. correl ation, bet ween
efhireblett bker ctElbat SO G obhEEM Fo gt QL SruotEl 1eax
fﬁ@ﬁaﬁﬁésﬁér@@doﬁ@ﬁiﬁ?td@@rt@|tﬁ& hasabeen seperéecuia
several cancers, including bladder, breast, squanous
wieefh tarernohed and gast shel bades Abwadasonef icas-
| ei omyosarcoma and gl i obl astonma. WO 2008/ 008539
EQP¢sT bsescteteai hofasednhbaeroeycti tudet i ¥ppivesushvchh
are useful in.the treatnent, of nedi at ed di seases.
S P00 G13673) 1 31 hberfLsed PerBrocyare fartihges
sdestyatiyesyasitekdi nhibit orsl Wi ghpaselasef sl tlast 1if
I mrunosuppr essi ve agents. EP0490587 di scl oses certain
apyr a2 ot opy?F AP nesl fhrePnat 8 TRt Y akhangpiot Bhei hiiter
2fOtagONLSte 1L L5 thys an aho of mﬁi&?eé@n%hé MY ESE10F
to provide further Conpounds t a? nodufate (i n
opardicouharainhpbikgte-deh andhorn shiow gebd. nEhabal i c
stability.. 1t _has now been found that the conpounds.of
OSREST of ARl 4° (RIS 10BN Bl bW hAveS dHTLRt Aghtus 19 aadror
e Phas HBCOh Ogf Cahe PEOPSEEhES and hapi biéatd0f £Xa8PHE the
c-Met. It has further been found that the conpounds of
ProfpuTa ¢F)lyivend bel oW shoWt i Wptovedo hetabb$i c
igé@@%%%ign Hence, the conpounds of fornula (1) are
sui tabl e, ?or exanple, to be used in the treatnent of
di seases dependent on c-Met activity, especially solid
tunors or netastasis derived therefrom Through the
i nhibition of c-Met, conpouhds of the invention also
have utility as antiinflammatory agents, for exanple
for the treatment of an inflanmatory condition which
is due to an infection. In a first aspect, the
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R2 represents unsubstituted or substituted
heterocyclyl, unsubstituted or substituted aryl; R3

wo e@oasapg s H, deuterium |ower alkyl and R3 FBOI“/EBBJI]Q/BS2327
H, deuterium | ower aIkyI hal ogen, hydroxy or

e | ogen and epresents halo r R3 and
n e BT BL AT, CoGmEanr s T LHE: carRbht BTomT t S-Whr2n
cbheyi €y akt aehedy r CYsL@ah&YboRde ¥V iyt r Ali £ ERFESERY S
either a direct bond, an -SQO2- group, or a group

paierei Hihe bondsprekede *insted theheser or Ryl inder and a
p£§ gsents 0 or 1; mrepresents 0, 1, 2, 3, 4 or 5
4 rebresents H or unsubstituted al kyl; R5, R5'
eprese ependent. form each ot her
ok S T S ERRy T TS ECRRTEOE of b Nt of £ 557F s
mm@@r@@i réh@lmﬁvﬁﬂtt@@ sayl pea mori fadi | yo apps et at eguid
reference to the follow ng description, including
C%%ee$%¢¥oﬁﬁ%gcﬁl%ss%?%r%fo¥%rn%h%ﬁ% ?%% %%n%¥%@$nbn the
c@ff‘%%‘?@ £0L {hersakenel Dreviby. 1hs. i sclosures ffe
the publications’cited in this speci [catlon are
ghel etn @ﬁcexpoaatednbysrebesequentAS'@ié@dﬁadﬂnagaﬂuyely-

t
e R N T R R

pfOb&Hl @ @b vesd heted ndi§ch£i@é@eﬂl<§@lcﬂe@£§§§ﬁénces a poor
conpounds having structures depicted by the structural

cXbrautaomasTHetl asecertal o veetat i onsiercewEamt (hlc”) .
particul ar, conpounds of any fornula given herein my
Ahave héy@meim$@fﬁémi@m% andunhep ef breuegi 5¢ imtroduced

r nt| fo S n
e e MR B et e
@hEeiﬁmnmm@ ¢4)1 wuch Be@@M@OU@d aByveXeStthdreby
optically active formor in the formof a m xture_ of

r%ﬁ%%%%Tgl%o%%?shl%h @Ot®%l?%%lf%ﬁ%$%ft%.m%%%n¥%e liquid

efixiurei A lsopidcalpispgers and their mxtures,
i ncluding the racen1c m xtures, are part of the

F f@ﬁgﬂﬂofgve@ﬂé o@lsgﬁé{@%e ergiPﬂgg Iﬁé)(ﬁémlﬁ Qlllé(e{:]ell can
erein is initended to represent racenate, one
b@n$@ emahll@nﬁrtMef@rﬂsbanmehméemm@ dl@sé@r@pnerlc
nore atropi so orns, and m xtures

one or 0
d%*ﬁ%]?%‘?e ﬁuf fer Mot e, tl&%r‘t’% W“%t? cI U7 ST eXTSTPas

fOSRAMBLELE HSONBESs (brevalls apdrdsans HSONBRS)y. as
tautomers, or as atropisoners. Additionally, any

Tﬁ@f@y&éegle/ﬁ@ besetn bp intepfedoho [RPESEEt i to
hydr at es, sol vates, pol ynor phs of such conpounds,
e@mdlnbxﬁu$esh¢h@a@oflowM@Xibxmwl@n@lw@a heweid fsowal so

intended to repres nl abel ed forns,_a
o TR clFy Fabel BT br e orT L he EoRpathder tofTens of
wéﬁﬂim@I@@élyn@ﬁ@@i@ﬂt§0ﬂ@oum@3c@3yea§&rpﬁi@i@@ of the
fICted y the formulas given herein except that one
Cot n%%%ha%b%%l%r%l?%%m%c%%a%%l%% ALONT haVE ngeational
]]_ggéggtggln OM-L. gpsSsqor nmass nunber. Exanpl es of

sot opes that can be incorporated i nto conpounds of
v c e ogen, _C 0
AAPEAEYARILED Loclidesl soLapebnlnbyooers o oRhre oo
optuthi asd %bv@thgdl@eﬁéfatidx@ cildNe HBFeBsdPinP2P, proper
35S, 36Cl, 125| respectively. Various isotopical

y
W?%E%T%do%o%%%uh%%r%ﬁl?%%sp+%s%%? FRVENTON? Fopitact the
e§%§£@£§o$h8§§lén%@eme&Ptiﬁé'@@&tbégn'%9&§@§§y58 ?éted
3H, 13C, and 14C are incorporated. Su I sot opi cal
ith abedi¢ edt e onpoahdsyar@ @s@t@¢tl©nn@r@mﬁwtcestﬁﬁl@@e
%grefera Iy MAth 14C), reaction kinetic studies (wth,
or e%%nple %?for 3H), detection or imaging techniques
[such as positron em ssion tonography (PET) or
si ngl e- phot on em ssi on conput ed t onogr aphy ( SPECT)
i ncludi ng drug or substrate tissue distribution
assays, or in radioactive treatnent of



patients. In particular, an 18F or | abel ed conpound
may be particularly preferred for PET or SPECT
watedites9s Furt her, substitution with heavi er iBOL/BPESY/052327
such as deuterium (i.e., 2H) may afford certain
t herapeutic advantages resulting from greater
ARREAEO] PR SEAbTT | £, PTOY Axatpt 811 by RaYet T ni9i Ghea
af@! dods fEoOr cregusete gdosggecf egui L @emh s/ ot soiopigal |y
| abel ed conpounds of this invention and prodrugs
wh el eoputdns geheradf §9r béapreparled B§VEARr V¢ ng- outilkhe
r I SC ' h S i | es
L S R e Do L OF e - Sl hhel, SRR
meeadj | y avail able isotopically | abel ed reagent for a
non-i sotopically | abel ed reagent. Further,
FSubshi g uttion whédeheavhesnt 560 opesatpartd calmetlyyod for
deuterium (i.e., or afford certain

2H D) may .
P%%%@%b%@t@Cl%@¥%%t%@%%sFé%h¢tfﬁ@mf@o%@b%é%Ye?aS§lng
1 {BLAROLY £osbRDLAL LYol 06 XDl 61 0K 25PUL LD ¥0¥0es,
half-11fe or reduced dosage requirenents or an
whhepe Dvegent comt & heedpeut tloe | oelkk. 14 tcost undesist podurged
t hat deuterjumin. thi ontext. i s regarded as a
ELTRSTHT USHEL of el EOMBOURELbF THE Formula (1) The
concentration of_ such a, heavi er isotope, sgﬁcifical

y
Orfeut er Foffn CHay" be %W%%l%yofh@? SOt 6P e &hr T & hinfding £
pfé@i&%-aﬂ%%ﬁé%@%&'?&é hsg&nsi chmente fBCLQIA B8] USethe
herein neans the ratio between the isotopic abundance
capeiuihe Hatreddrabubdancel bf can specidiedct st bpeledfwath
substitue in_ a und. of I Sclnvent | i s denpt
LEER L o ek B R SRR b b Y ok B Eient B
1faetor for each designated deuterium atom of at | east
3500 (52.5% deuteriumincorporation at each designated
P EeHs 51 L) atiod) re Bateast 4090 £ 68%b dedl BEH UPhrough at
i ncorporation), at |east 4500 (67.5% deuterium
Leneorpor aitdhfated T@aSE15000 (75% deut eri um
i ncorporation), at |east 5500 (82.5%deuterium
Thecorporati oh) thatgieast 6099 (I0%<eliwetliepmachieved by
i peorporation), at |least 6333.3 (95% deuterium
d%ﬁ%%?%%?a ?%%%: at | east 6466.7 (97% deut eri um
i ncor por at jon) t least 6600 (99% deuteri um
T3 it gr A Fom to B o b R cadt T aba s o (99T S0 BN Him
fhAEREPOEREL 08) . oh D B Hes Coapeaindshofvihvs tavent i onvanye
atom not specifically desi%gated as a particul ar
desbiope For neaheCtbvebpresent 1anydast abP e sapopendfwhich
U 0 ' ed, when a position is
S%@@%g%%@g%dsgéﬁfigcgfﬁémggg" ﬁ%f "hydrogen”, the
1ROSLLT ony i sy dader st god. { o have; hydrogen gt 11, natyral
abundance i sotopic conposition. Accordinglry, 1h e
ceRpouNnds ofetdis puveationfanyhat ofarried out by
_specificallydesignated as a deuteriun1([2 is meant to
L epFesen? B%%t%‘?‘?%}ﬁm?%]r ;Hafpl of i phe h_%e anges @i%%%ﬂllt
oBbove. ; YheD. £efeFring Lo 20Yo A0 MUbac gl Ve ek el ps rther
selection of a particular noiety froma li1st of
fposss bbecepechegh¢oria speci¢l bdvivach ablles i scamets the
lintended 1o define th noi ety for the variable
HppearThg  of seWher®. PTH Bt her words, where a variable

appears e than once, the choice. of the species from
T3 QpRer TRl | TEEC1 oF TR IRRERTETEEGRt he) oY Gt of t he

cSREGH ESaf Ohigthe sREe, Mas L abl e e senher eabnidhe, formul a
(where one or nore up to all nore general expressions
i n enbodi nents characterized as preferred above or
bel ow can be replaced with a nore specific definition,
thus leading to a nore preferred enbodi nent of the
i nvention, respectively). Vthere the plural form(e.qg.
compounds, salts) is used, this includes the singular
(e.g. a single compound, a single salt). "A conpound”
does not exclude that (e.g. in a pharmaceutica
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(hal ogenal kyl ) can be nono-, poly- or per-hal ogenat ed.

Hetero atons are atons other than C and Hl preferably
waozdmwageps (N), oxygen (O, sulfur (S). Carbon PCI/EP2009/052327

contai ni ng groups, noieties or nol ecules contain 1 to

8 r r abl to 6, nore eram 1.to 4, nos
cor PRt atn Yol vsy Laf bort Al IS oy HoHiyithe coaarBbHon
o£0At 3l dh Ay ﬂé@u@p@rﬁllﬁ@|§ﬁ&'/<\ﬁ\kt@lé@{1@gthan 1 carbon
atomis straight-chain or branched. "Al kyl" refers to
pBe 8L ¥ &h Ot - chai i, or @f@f&%egoﬁﬁﬁiﬁ 8L kyl o QLQUPy the
preferably represeﬁ%s a straight-chain or
v@lmc@@l@haﬂm@ Catkylonphrtipesdars yipredesadl yfter a
resents a g%ralgh% chai, n. or b{? &hed hai n 11 or
5%&% ? Ve or %xanp quh%thyl , % ce ©
afsor pd Opyédeiﬂermiﬁ@d péﬁﬂod%fIQﬂh@Uﬁla{é eDap@@cﬂW
neo- pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl,
ror degys, A- @@ﬂ@ﬁ&ila@l@@@lﬁéacé{%t@e p@f&\ifﬁ?@ﬂa@rto control
preference given to nethyl, ethyl, n-propyl,
the oI p? opyFIandPar bud vl T%ﬁef@@%utws Pk ype rmlyr%%d when
S [ b
T o, CHuE T S ottT | Y  SRETR oY ST e
lh@bn@emn@n@nanin@ S@@fﬁdﬁ@mteq@énalﬁybsflIUQEﬂdahkglbeen
Is. trifluoronethyl Qgc oal k % al so be
Tetibstituehtetoch kyZPl ‘Z\nt]%%aﬁip?]é f %Ju%%l% Jc%%]éa‘?% tHe
b@vf@&ucégl &/ﬂa&e cyied 0@&@9{%\% @&K@@Q'Mm&ﬁ'&@égﬁ%d for
e.g. -CH 2-cycl opropyl is pre fera
amk@inw  hafrdneaneo | hé$ ude nhedk ui)rctn@ almel W@I]@u@m@ when
=REEIEIEBLY, [rom, ranc%gdfnﬂl QL Qg0 gelding 4.

i nea | ower " al kyl
such. as c- but

utyl
T e e o ow? SR %t%rﬁ%%?u b o obyuid
tiedhyti ors pried ecabl yeaetiby | me Faghea@l Hx;yl a PAr &w Ohe 04 ReET
groups l'i ke "al kox "al koxyal kyl ", "al koxycar bonyl "
p %T%@x&%aﬁ%%n%%%@k ISUPPbYk9}§%m¥%n9@ 'the cell. Once the
ciBLkyLSuLfinyl" e ! ol kyl oty *hal ogenal kylf; shal
ave e sane neani ng as descri bed e
sabovernirenl 1 pnédl ded i wi th ohigiidal Kyt "valhe @l@$éx the
"l ower” or "Cl-C " den? es a radjcal havin to and
IF AP U HYT &S MR hund oF 9% "e%%e%‘?‘é?wo%lt %% 1S
ihOEs NG @ PBXERNUMMOf 4 £2¢ OO 8k 98B4 (4 he radicals in
question being either Iinear or branched with single
TR oM 11 PL enbi@nchi 80y s Abk 'é’!mdlﬁf’é e{§ {Po8d when a
strai ght-chain or branched-chain al kandiyl group bound
pt@@¢wwm@lm¢@rb@VeIh¢bohl@mnﬁsl$od¢h@0h©ﬂe®w the top or

pre rab Y & pre nts a straight-chain or
© ?%h % fg al kandiyl, particularly preferably

T E%ﬁ%%ﬁtlge? ofﬁ%‘i%%%tﬂemﬁe?h ranened ghaLe 8y -
13 %I@t?@rff@@tﬂn(thqmpﬁrgﬂm} et hanedi ybudk-1iquid

), 1,1- ,2-, 1,3-propanediyl and 1,1-, 1, 2-,
sqngor qag- %@t%@éd@ ythange hlrpatltlﬁe c@l%@tm@@br]@ﬁ@@egweﬁf

ndiy I
tQQBPgég%aﬁ%d yl, %nﬁﬁ@%ffan di %pgqiﬁggndlé¥ r?% 2ranee
it otlae stsmdght - chalm ore bfa@x@hﬁajtlchmﬂw@dakeﬂde yte gr oampd

bound by two djfferent Carbon _atons to the nplecul e,

the f)(?%cfhépéb?f/ tep? ekt Ra A stt ablyhit Cohhi htoplt. The
epééﬁﬁbggfg)@f@pé?&g @k kandi e & 00 @Xa0PA € on G CHin i ¢
CCHEC(CH 3) - S CHECH CH 2- .S C(CH 3) =CH CH 2- |

WhCHECG{OHL By t St he vOHCHLIC( CGHER)Ee L OH=CH CHxCHhe gas
-C(CH 3)=CH-CH=CH, - CH=C(CHs)-CH=CH, with
particul ar preference given to -CH=CH CH 2- ,
-CH=CH CH=CH . Al kendiyl may be substituted or
unsubstituted. "Cycloal kyl"4refers to a saturated or
partially saturated, nonocyclic, fused polycycllc, or
Spiro polycyclic, carbocycle having from3 to 12 ring
atons per. carbocycle IIIustratlve exanples
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as descri bed bel ow, especially pyrrolidinyl, such as
pyrrolidine, oxopyrrolidinyl, such as oxopyrrolidino,
waol2avabdsys - pyrrolidinyl, 2,5-di-(Cr PCT/EP2009/052327
CVaIkyI)pyrroIidinyI such as 2,5-di-(CrC 7al kyl) -
rrolidin tetr drofuran | , thiophenyl, OC
oPLF RS by ATt vl rpw%%%ﬁgcfhlae ST RYT bl 8¢ | crmgRd ©f
tpd Qﬁ@éjﬂlﬁo@lrﬂfﬂ%lQh@océypsihtﬂéﬁgtp&nam no or N-nono-
or N,N-di-[lower alkyl, phenyl, C Cr7-al kanoyl and/or
I§h§ﬁd£héPW§6s§i$Yé)m@@énoth&n§9b§éé§9t§§eOéaQ*éﬁWﬁ%
al kyl “substituted piperidinyl bound via a fing carbon
Candmt m@@rmwbatde owes< bf Kyy p&i p‘eah\zqa neremprphahd no,
hi onor i no, . S- 0x0-1 hi onor ino o
R TR S Bher Tabr L& e Bpfap pipfol unie. In one
eiDe O Che abkyve Ns Croliral kasoyh am&@uﬁae -1 Ttiad Kyt fect
N-Cr C7-alkanesul fonyl-am no-G -C 7- al kyl,
Of:a?%%%/fu@l RBFky , FPN-Fdho- BRe N’?\Mﬂﬁf %@ ke a
L3 casbampybled 5 Iraliy! 7 Quit wh
f%ﬁ%sul |nyI C:ré%ﬁ % kyl , %% §ian%s% ?o%§ ¥Z?H
tM§ a¢kyr;f@@@hyfqrma@hamgl;eﬁnﬂm 1toar$|be{dwca certain
7-al k hal o and/ or cy hen
efpdeile PR oroaph YR oS b et o Pophemyte of the
c&3468x Cyeé pat kyl ceMOAOF ULt fd)r&&s reﬁ?e@digyth@nﬂﬁpéshold
hydr oxy] - C 3- C8-cycl oal kyl ; hal o, hydroxy, | ower
val koxyln| enes - %@%%xytm%mé@1%¢kb&ythe conduit is
éé?\‘r’\%gn@ék ygn'@f‘@ée@%ﬁg%/tlgﬂvef ?@,%( tga‘h?e c&ltral
oXY, p enoxy, napht hyl oxy, p enyl - " or
axaphthytecoives dhkoxyntaifngal £ Jes abkdxyhe closure of
| ower - alkano on benzoyl oxy, . napht hoyl oxy,. for
R L B ot N Moo or TRER E {0 LG YOG K51 S hot
d£1véh71@|g@ﬁ@ﬂi@@%@@1o£}agﬁs@ff§@§§ﬁﬁf@@ﬂ&@ﬂ&ﬁ@l speed
car boxy, | ower al koxy carbonyl, e.g phenyl - or
Thq%pmhw tanefonl k@&‘y@@%oﬁ@la gelhenselastic member
onyl ; y S t
%e ?f(g%g%gtﬁly 1% Pﬁ9 é{@éﬁ%ﬁ%’}& s8%E glf "the
c@h&hﬁtsmpstméuéEﬂe@ﬂr@ﬂnﬁymtrSﬂ@@aQSOm&nnno- or
N, N-di - substituted carbanoyl wherein the substitutents
MEF € §§é-§@f@}ﬁl§/r ofad oner rahkydd K ovesaal koxy)ghowehirge
alkg and hydroxg | ower al kyl; am di no, %uanldlno
sy et ot 1 akt € apt of h?oﬁéﬁtéﬁkyﬁﬁhﬁoOfpﬁ@ﬁﬁllo@rOf the cell.
napht hy| thio, - phenyk -+ o &l P Leh
B oRer Al kyl TBhengl Thi o1 Gar 8l kol “haphi hy TR o: "o
tlineal ogen: | Dues 1 afdauyd:eﬂ':ermapd:lm esarlt 001(1 Sﬁzel—lyjrqﬂmdveand
al kanesul f onyl henyl - or napht hyl - sul f on
o R aERe I CTOAES STASAESt 1 Onp LR oy AE o BY
chat ogent boxer o) kyt sub feoyhs SMCAx881 location which is
trlfluoronethanesulfonyl sul f onam de
Noendbsud T bnaRPHoL NazFedl Taki Wel T ¢f Qront kifpan 1/5 of the
y 1- C7- al kane- sul fonyl,
mﬁ’?‘?&a{%&‘ﬁgﬁgﬁgﬁg é?\HEL (C 1-Cr-al ky):- sulfarmyl
nor hoI L nosu fon I thlonnr hollnosulf n and
R e hert el eyt O PhapHE Ry Tt L6 15 BRerERSe=
1@rtM@p@éhpxy@r@B@fa@nﬁﬂ ahovegiasa Substhérienin®r o pathe
of a substituent of substituted alkzl (or_al so of
celibst Thetetc B y! 25 het@rbeytl Y1s et thente bhedt Meréifn)is
suékécﬁsﬁllftllﬂé‘scﬁ'eg’étﬂﬁ%%ofnfé‘@%ft%@dc@(d&’{‘@ 9L rJPL€; ¢
up to three, preferably 1 or 2 , substituents
l@m@@@eh@@n¢¢ylselected from hal o, hal o-1ower al kyl,
such as trifluoronethyl, hydroxy, |ower alkoxy, azido,
am no, Nmono- or N, N-di-(lower alkyl and/or
d- Cr - al kanoyO am no, nitro, carboxy,
| ower - al koxycar bonyl , carbanoyl, cyano and/ or
sul fanoyl. "Heterocyclyl" r®efers to a heterocyclic
radical that is unsaturated (= carrying the highest
possi bl e nunber of conjugated double bonds in the
rlng(s) |n mhlch case heterocyclyl is alternatively

T | o, o T Y |



azirinyl, aziridinyl, 1,2-oxathiolanyl, thienyl (=
t hi ophenyl ), furanyl, tetrahydrofuryl, pyranyl,

wo booopyesasyl , thiant hrenyl, isobenzofuranyl, PCI/EP2009/052327
benzofuranyl chronenyl, ZFprrronI yrronI

| i | i di d d | di ny|
A SR A R TR R e o TR v e T
othé 82Ol ¥t , théoé@lﬁzotl‘{éfeﬂétbh*aZ@ﬂté" cePl(atZ@J; Y&.1id
I soxazolyl, pyridyl, pyraziny pyrimd
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N, Ndi-(C -C 7-al kyl)- carbanoyl]-G -C 7-al kyl,
Cl1- C7- al kanesul finyl -C 1-C7-al kyl
C1- C7- al kanesul fonyl C 1 C7- al kyI Cl- C7- Bl kOXy,
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sul famoyl, N-nono- or N,N-di-(CG -C 7-al kyl ) -sul fanmoyl ,
nor phol i nosul fonyl , thi onorpholinosul fonyl. Rl further
wo@e@baoahs y represents hal ogen, in particul ar MYERP1002052327
group Al is a direct bond. In particular, RL is chloro
furt her referabl represents .
o oL S KOS Ter koAl S S HoRas HS et rer s e Sring
t@@eégga@uyg{@@r@§@ﬂ§§lg$C:7 aIkyI C -C 7-hal oal kyl or
C3-CG 2 cycloalkyl. RL further preferably represents
T Grde RO KOXY , £ 16 a0y e CBY DOXRL, A8y r Ok e Pal 0gERe R spin-
further particular preferably represents C -C 4-al %
dyi@ 4rlid sor ol kiyd @mbﬁsamsecwmb@irl@di lIthHiearctehbl after
ver art| cuI ar refe abl resents neth thyI
e %P F 25 propy ]ilg ]Sur 1¥ %e%or tertE bt Ipha the
gzms pestarh it NEHn p}@@Wéed%@ fﬁﬂ@ﬁﬂ@@t@yéss@y@ opent ybrium
cyclohex¥ cyclooctyl, R2 preferably represents
iynsidstet bty Joli‘tg%%ﬂ@%t%%drhé@e*?%%y%ﬂ/ ber replacing
1 $0sHESELL L o8l 0 SUbSLT HbRdc L Vi s MLrELNs 58 Dot e
heterocyclyl 1s selected fromunsaturated, saturated
C©llpaIm|@$ryls@lwratemeh@&@r@@w@mes MMmcheapbaced at the

nonoc cI|c bi cycl i tricyclic.or irocyclic and
2RV HCT b° TREC T e b Brie GO E? hoORES 6o b This
phet 8 Pat &b aler Phesenturdberelh s dcaryl dbss sebect ed
fromaromatic noieties with 6 to 14 ring carbon atonmns;
deherei wdar e stbst t LiyeniaCay®- i ndependent |y sel ect ed

fromone or nore, preferably one to four of the
Thol b owsagt rrl)lil‘e@ﬁl*?es@n hal &9 h@b@b@@ t@y@nbemm%

b a h
oS s SR i & Ll O
f@dxka@lelssjteﬁ@@eyle@mam@i th7aatkyl bpypsais')éildgn@ Ciguid

C7-al kyl, oxo- pyrrolidino-G -C 7-al kyl
t%%%%??d?%% %?O@:?U%$P%@Cep@be?%%FﬁlﬁP??tE9? - %@%y?ell
cém g;sgg al kyl, d-Cral koxy-GCi -Cr52302 - 18 - al kyl,
<% 7- aIkyI or
_ c = pi z I r, €falkyl.,
%%ﬁu‘féﬁ & PSE A RS “férra;?%l%na| R e et
n L, 1- aIk n
é?%t% gakl%%%%ﬁ?% ?éaTSC§ ¥ ﬁ% nnrp%eﬁéno Cr
r@i’aai&yl at} hhonpspbol dme; @@itﬁiklycbal SspRaepr
S. S-di oxo-t hi onor phol i no- G ~-al kyl
- carparDyhe Gt Qy: adkytge [N aWAOfo Ore Mt thg 1iquid
(C1-Cr7-al kyl ) -carbanmoyl ]-C 1-C7-al kyl, G -C
et kane’ul ¢evyl tice - ¥ aéli‘ky‘i'—he@@l -CAkahEsuH f oPECE

r C7-alkyl, C Cr-al koxy, am no, N-nopo- or
wiNe Ne TR - { T c@nf?r:a$ek§/| 1 -d@mﬁ@te@}@g-@mk@h@gl NS0,

rolidino x0-pyrrolidinog,. piperiding,
BT e PERGPY e LA PR A S Kby B 10
tHeat&kyl, halo-G -C 7-al kyl or
C3- G o-cycl oal kyl ) - pi perazin- 1-yl, 4-(am no-C
THe &z al ﬂﬁlyjrcjlﬂ% p@é@ﬁé Ncdn Yéomdr [ & MPN@=dOfated gas
Cr-al kyl ] - pi perazi n-1-yl, norpholino, thionorpholino,
P& Hxed %@D@PEidW%X%@h%%n%@@%@@?%oerm a main liquid

k onyl am n C
S S T R S R SRR D
of €leatkyl andilos éﬂi\fnessmhn@feprwmlé\r ldqui@ 1@ supplied
. 7-al ky % am no- Cr C T-al ky”-carbanoyl, C
1%73% §kSFtarbonyl, O C 7-al koxycarbonyl , ami nocar bonyl ,
am no- Crd-al k Icarbonyl hal o-G -C T- alkglcarbon
The| pyetem ggre qak%glyzaq;%?}ses speed control means for
1%%%1%k@@@yfo§ﬂ{‘9ﬁﬁ %ﬁéé‘é(l&iarg%‘yérl\ung means to
pyrrolidin-1-carbonyl, piperidin-1-carbonyl,
pi perazin-1-carbonyl, 4-(Cr
C7-a|kyl)piperazin-l-carbonyl, nor phol i n-1- car bonyl
t hi onor phol i n- 1- carbonyl, S-oxo- or
S, S- di oxot hi onor phol i n-1- carbonyl, sulfo,
Cl C7 alkanesulfonyl CrC 7 alkanesulflnyl sul fanoyl ,

1" A ~  ~N Y Y 1



wherein said heterocyclyl or aryl is selected fromthe
group consi sting of phenyl, naphthyl, indanyl,
w@yomabeses pyrrol i ne, pyrrolidine, pyrazole, pypawabPioo®9s52327
pyrazol i dine, imdazole, imdazoline, imdazolidine,
triazoline, trjazolidi tetrazole, furane,

t |
Vi by B U BT ot P ST b e LF i sohre Stove IR

phOXadi azoh €3 x+ Hi OX0b@nsnatdi ophene, di hydr ot hi ophene,
t et rahydr ot hi ophene, oxazol e, oxazol i ne, oxazoli di ne,

ThSOXRZOL R plSOXAZIO! § n@@m¢§9§@§0%é9h§efo£hﬁ@%@&€1ng the
t hi azoline, thiazlolidine, isothiazole,
£15tbodi brotl nef 1 5ot hil azol ik nesli hi aeklazdl gihese fill
th| L a oI|ne thladlaz d|ne ri.di ne ridine
pyrf az%ne d%r p?%%ra2|negg¥?l%%F%ePhgeb %lnning
of etna@hydt opyt ane, plﬁi%@pﬁdSBD@wuﬁ@tﬂa@yﬁé@E;M@pMﬁ@@@ and
oxazi ne, thiazine, dioxine, norpholine, purin
C%@%@ﬂ%%nt%hde@%%r%o??%s%%%ﬁ?%@m%%%zQ%h&%@%@%deXtraCtlon
pASLELORYE! 65, ¢ 6o Gai LOGOL G| SOLNY €0 GUTBLI A0 ro
cumar oneci nol I ne, 1sochinoline, cinnolfne andwherein
besatdadreteroeyetypeorTaryl is substituted by one or
nore, preferably one to three noieties independently
AS@ébﬁéedayrﬁmrtMQrgb@U@ss@@sasédngooithhé@$thgﬂeoga$

cyano, nitro, carbox%/1 nocarbonél, G-C
Wr%JrWI%‘Bﬂl%hE/Ijé%n% eGP kY| 2L QR D, 9%F PFLng purged

idl 5%0@&}8916119'1@%%%%)/' am no) -d-C 7-alkyl, (amno,
G -C 7-alkyl-amno, C-C 7-dial kylamno) -C

11(;7 arbgé{éoxﬁ/heh@ég }% 7 ?lﬁédjms ’%gﬂlpﬁses at least one
anoyl am no- d- d- af ky N Cl- C7-
g@$kgmr@umﬁomgmd@ntn@hithl§ a¢kw¢¢t©§rt©lad¢@@tderiable
7-al kyl, oxo rolidino-CrC 7-al kyl eri di no-
R AR L T SRl LR S e
méd n€a nad kexyn G Glqualikyl 11 Hatiee Gafdnad khrOigk3z2 C
0-cycl oal kyl ) - pi perazin-1-yl -G -C 7-al kyl, 4-(amno-C
S$P@?at%lkyﬁyl%lﬁ@?%%Yanﬂ@mlH C 7-al kyl, 4 [ N-mono- or
N, N-di - (Cr C7-al kylam no)-C r Cr7-al kyl]-
I@i@@@*alzﬁer] IILOC%E dt1®7g@1$ K9¥r 9 hmy phohdndt de@uiurl kytes to
.%hlogg h@ gowgth algy S- nobnoor
OXD-Th oF

i onorp |%o%(}Mkw
car ba

no (d-C
RS S hrey e o, oy S pREdtag Eouit nas 2
gds al keaesshfényhg COrahkyde1d: C 7-al kyl sul fonyl- G -C
7-al kyl, G -C 7-al koxy, am no, N-nmono- or N,Ndi-(G-C
- %51Yﬂ1éraéﬂ1ﬁ@dlrgent CrrRd kanoybar noy PykaeL+ dlhé@ a gas
oxo- pyrrolidino, plperldlno pi perazin-1-yl, 4-(d-C
ir7let kyhicll- G - ek kexya LrGy- @hlekyq:elhadi@ddlﬁjpaﬁ@/ral@ly
-Cl10-cycl o kyI | per az no-
p§§% %y??gplpg?a2|%lg af%ﬁ%%%%¥’ aﬁﬁy f%%:Of the
c&ltr al kyl am no)-Gi -C 7 aIkyI] pi perazin- 1- yI
nmor phol i no, thionorpholino, S-oxo- or
MSx S- cth X OE 01 KDY phohé NGa s Gou £ 1 2k kadesul £ Oﬂéﬂ Ao 1led
car banmoyl, N-nono- or N,N-di-(C -C 7-alkyl, C-C
LT-@PkdxyD TrrCvalking RiPA $10- @chﬁl%mk¥}q%h@/b$ injected
0 I r
VT D aar DakyT Tyt ol | i I Ear bony e epded than
t]psia p@@mﬂrnfﬁg@hr@m@dﬂ aplxplera]zmﬂad baq@n@yéxtﬁactaﬁves

).pi per azi nor phol i n-1- car bon
t]il%.% Jr w%narj&a%%ﬁyf %%% Thoriioe! 81 SckRI S8 Lans.
TR =6 £b 0X 0t Hh ON®L Phebh i 1 £ CREROHY | ma st £ Oned opened
Cr Cral kanesul fonyl, d-C 7-al kyl sul finyl, sulfanoyl,
dwmoth@)rpl\ew*@tl@@p@sgl Ry T}h%u‘i’fﬁh‘ﬁ@yl The valve can
nmor phol i nosul f onyl , thionnrpholinosulfonyl and oxo
(provided R2 represents heterocyclyl). very particul ar
preferably represents phenyk or a heterocyclyl
selected fromthe following |istwherein said phenyl or
heterocyclyl in each case is unsubstituted or
substltuted by one or nore substltuents sald
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met hyl sul fonylam no). in a particular preferred
enbodi nent relates to the noieties of the follow ng
wo baw/1ddsbhod and system for preparing a |iqui dPEREPR09/052327
froma cell using centrifugal forces The present
invention relates to .a nethod and a system for
thyie ?i%%mér?ﬁq%‘?dt%x@? a%iosf)?/dpaagge?ﬁggvﬁf%?e?%?%h@%da
vSUbst apeel copt@i pedrimaqcehiowndch &5 seboitiegetoan
centrif ugation . Mre specifically, the invention is
P¢BEOPrebharing- albever agenext riet syuehenasCedf feEChhee @

' ' re_beye e el :
R Rl R
whBclsepar ated] id hicenite | fegal Tloe cESow Suehen maxtprevide

i S, obt ai ned QX bringing |jquid, such as hot mgter, fnd

2 coffee’ pondere together ot ta et i ndd € FhetNTheC T ot d
ihSulben §91eeds thr oyght &3 SKY egneo0hrYhi 6hi SCh e e

powder material is present. In certain nmethods such as
déni GB15069742 phedeetimtomprinsesnia ¢ ar gecopeds nige $ dpeen

enabl ing the coffee.to be charged in the capsul e,
R P G P LN T e P rofher Bt L B (e et pnauit
feotahedgadocsmt b yned hencehd ¢s1inot entirely filled

with liquid otherwise liquid would |eak fromthe |arge
TOPLNHbHYs tbiee tRodidieo Or asth €nd 1 Of £ P& eSeu &m WbiEHri Ses a
created at the small discharge orifices. EP079713
Lierad edctochli o it Ceeht¥ i tebatt ippar abes i Wit hlavel of

at adj o] t fi r gl t I hg

R T Ty o D e 1 et T TR o e T T e
cam rcoapndte eseape sEticient | yesapt vy, t hmdughi tdeor

filter. and the restrjction gap at th@ begi nni,ng_of the
CHREW nh” Opet LT ohS - at P p%%fkg?gs can’ f ?n@f"ﬁc?‘ﬂe ket
idbeadts pPOcket §an Perpl el udbehal ¢ t Or ther coapl ete

wetting and/ or extraction of the substance and ma
cerdate andiskeotethe pressupevoftieqlid ¢h the eell. A

c L £y Vﬁ#&‘@%ﬁ uh?é“ﬂé Lcjent. O 899@14&1&?«?&%{8%91 CSpeed
0 anot her centrifugal device conprising slits for
afi@edi ngc powaer dmad £r tind Xt arec and passesonsd otd he Sipacee

delimted between a cylinder and a giston . One
obr bt et Bt hea Lent r FP PP IYSteAst? stihateF#Ct 69" nukh

eP@sefE€ 'n§riﬂi&@§dc§£|th@-ééﬂ@é@g VOl e f #&guid
can enter the céll. Therefore, there can be areas in
inpleaced] aherecthel s ngrethertd aArevaor properlyalue

wetted. The quality.-of.extraction.is copsequentl
dFreSran hladrt varyt S FrLur e de f TRE ol
exagtedi entshareenvf propest yavet tedsf t tige di Sghad gedgins

liquid experiences a poor extraction rate, i.e,, a |low
Lhpe'aPl sbirf dltor@Rte ("geny: AF sd, TEFUhh | H3®f #ieFentoe

vgf@@nﬁegﬁsléﬂ@ﬁg &§uéﬂﬁﬁoﬁy&§9d to be discharged or
extracted from the cell. Since the level of liquid has
been previously sensed to the desired level, the
extraction can take place while being assured that the

ingredients in the cell are properly wetted.

The liquid supplying conduit can be associated to a
sealing member which applies a sealing at the interface

between the conduit and the 1id of the cell, e.g., a top
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in the capsule, the centrifugal pressure for the
liquid to | eave the cell will becone too el evated

w0 b@oabsss equi ring a too high rotational speedp¢DEPBEK®Z052327
the liquid extract |eaves the capsule. Furthernore,

t he dischgrﬁg 0 enings de in thf ceLI can be so q
NSHET F0r 0T t heS df SRPAt e DR vETSC bsed By @ UF Sehargete
f¥@&hVeeakhad dhecNol waBe of £ gase CANGOLA e§@§@§yflﬁ@%&ﬁ@§§t

openings or valve correctly or tinely. Therefore, one
Lipbj eet Tofcethet priesertriavent | 9aPssaner equi thdrat bl ther a

I iti Lol d_f en ' :
Al e S AR SR S
ingredients in the cell _and primng_of e.cell wt
e Rt RoUto T eacki g’ SRLRonT veoTof at | rns Spabi e
t € apl Hee resol yed. cAnat herivbieehudf cdheopresenta liquid
invention is to achieve an optim zed beverage
S@E%bﬁr%@i%% E90$%P%§Ye%%%¥%%gl% b@%p%@l%eY%ﬁn@h%fgf%e
phBOredi eolsuin Lhecobls and 3, 848 te plml fice exLact i on
cycle en wetting has %een properly conpleted In
Toedefot®, obt @as ngood ex¢raes i orngropersirsdefby he
dischar%ea%liquid.ﬁmother object is to géovide a
SEBE Ut tion WAT chETE° cfan BRG: e WOt Cr B4t eI F ek et of
coRbihds andber |h qubmksumht£hi €QUL deisothe and4erq danBgey .
the device (e.g., like entering in the ball-bearing of
ThpedrotRETORAY EPPVel hreams) thuFopTenide e pdesenthe
Lhyvent i es .t od. p | ng liq
e e
tiseibbt@nce fisowmgrzeatcaf ugal sfoncescamhkey eimcgassed in
contajped in the cell is. controllably purged fromthe
GO by PYHL TH ) SR el COTT L ST ERES coie 1 al
rPEADCOPLE Seddient NGBt EON] | SsthUShe P PRAYI €rfng the
dedi cated gas purge at a tine liquid fills the
Peapsuleng Theref or ehe thes cebidiean ben correces yriiseedtrom
e r. ef or X n
s TR BPEFEEr JBE i G QI uT oA e
deontg othedf t hsoughast . | east one dedi cated conduit. The
control of the gas rel ease nmay be further achi eved by
Ttk f & £1 eat mapansy t hér apdoelen £ i hersel estpvec€oths ola of
the gas purge is further carried out by a valve. The
cRRiVE" cah BeS a2 VaP sRNeeS | gretnd of SRiktiTVery RPabti ng
S e ' | .qui d, com. n o)
o S A e o Al P L 0L o T e
petect ive tomidl sabpihengass pus getospédiramerticarri ed

rggétggnal drive means are maintained at a high speed to
enable the liquid to leave the capsule through the
peripheral discharge side of the cell.

In a particular mode, the gas conduit can be placed
concentrically around a liquid supply conduit for

supplying liquid in the cell.

In a preferred mode, the peripheral discharge means
comprise a restriction valve for controlling the flow of
the discharged ligquid. The restriction valve preferably

acts to open when a determined centrifugal pressure of
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increasing the rotational speed of the cell. As a

result of the increase of the rotational speed, the
wa@eownodsegal forces becone higher in the cell pdi/&P2009/052327

t hus causes the quuid extraction to begin. In a

ossi bl e nod f he, e cond S). ny e
Rt et rad L L et dhiteY e valve
daeihyetysont & pbdabl &f vahyerota®iondl VAbYESr @Gk £ Nohe

the reception of a signal for opening and/or closin g
ePreietabl yphadre- gilse pir g hgceonduilYs kiosedebyrahey a

val v 0 nal ,spe [ r
e s e LR P PEA PRI P S e
op@@@rn@ @rE@eiet@m@@dt@epr@ﬂs@flte@efh@ﬂ et apsedid For

his, a controllable valve can be provided to contro
e%hEl@%s Bargel bpening. Therefore, gas can be purged
when the cell containing dry powder starts to be
Ipjdpebboft %Swa*a. off ablee R Y1 Bt Quf f FR$ eht VeRiahe T t §1 of

%1%9 «F beemf&é&ﬁplé{hcshg §§HerA|£§P Lhe, & sk, of

I qui d age can be reduced since the gas purge can

s@b1d$nﬁtgmsb©p@@dc$nrlad0bﬂl@QSquu1mg0mu59$ld%heofllter
en, sufficient

ca8ane 15 PR O ReBER e DML Fad M Ll Y f e

c&et ey %rfﬂ@dof’odJMﬂ@h ofoht QUh Ond hete FFbbS 1hereel dnean be
measured by a flow neter placed in the liquid supply
Tedeedi tat®ripe Redplemeeytihe eapaesdyPonft %es%b¥¢ is

%?gﬁ?%gs whfch %f@cﬁe{ﬁel§ éﬁbéfaggéa%éyn%ondﬁ?¥¥ﬁtprom

the val ve cl oses e gas purging
tm®d¢®llth%heofaltena¢rs©eedbl§ compeases tpeneagh ¢he

extraction eed. (s). Ln ssi bl e. node,. t he S purge
Ch o R R SRR Gt AL S L R G AL
ThS ﬂfl@@ie@a@nbéh&ntP@t@érQPdﬁéﬂﬁ of the c&ll . skoK as a
i nstance, the level of liquid can be detected by a

PO T qus o bessbe PHrEhen gas purghling Tonduer . oSuehR TR or
4S tect a change in the electrical property
er{]?g ?%p&? conducti vi ty capaC| tance or
i St ance, N the onduit or i bet ween
PR b andt PheTebhdury o7 rae b oo bart BT Hesean T
peifsedfit The ehectdncad P opestyydada. | Bhe e€ghyele byad

control unit which activates the valve in response for
C%m%%%%gatﬁ%oﬁa%%®$@¢%@ec%ﬁ@@??t%%dbbramn%@%%El%@St%%Ch

aéO@@IléHgyOIsggeg:Q;r}he means driving the cell in

fofation. In another possi bl e node, the at |east one

T@@Pe%@e Qdyﬁ&eﬁ@{‘oﬁe%%é‘t £oilsell by, a é’;t"i‘%]&(fe for

openi ng and ¢l osi hg W t hou Tefvent i on” of
peonidohg usi ¢1edme oneo Bxahph ephihe" vadve $gscont rohd ed
in closure bg@the effect of centrifugal forces. For

MeHE sCORhBOVAFRES cARtAkE aTf th§t I53<iVErGA dft Bipéhisigract -

of the gas purge conduit when
The capsule can be closed by a closing membrane which is

pierced by piercing elements of the system for providing

a liquid inlet and outlets.

The capsule can comprise an internal filter portion for
preventing solids from exiting the capsule through the

liquid inlet, e.g., a pierced inlet of the capsule. This
first filter portion is preferably in a central location

of the capsule.
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the centrifugal forces applied on it are below a

certain threshold value and a second position of
w@eb@suoasof the conduit when the centrifugal fPCT/EB2009/052327

exceeds the threshold value. In this case, the valve

in the conduit i ositioned in an offse osition
ThEI GEE YOI T S The ANt TAIPERTS T 0°S Rt vir HE PoTtion for

peenthitfrgabofongesrandekheighosureueh the valyad sutlets,
carried out automatically when the cell is driven in
ecent rifgath onlarcedfonelient ¢btEEe oprPsspredThThHesecond
v | ns bbe '
LR SEPHIOL L SO APEEr LR (N0 he B PO TR o
tlcondap suby. thiec ef f ecdr obocehdvis fugathbonpadref a same
.preferably, gas is renoved by creating a gas purge
* E%%?%%t%gﬁlﬁnﬁ?rFﬁ@ ¢8n€r5P¥a§P§98ﬁ %89§tfén fesule.
TRE! Firdy cemirabobogati onepfpt he gas PuKOL1ES 1PE b erFf edr
since the centrifugal forces which exert on the liquid
s eelr ahe chl enell ds cokatlee | @akagks .- are mininumin that
area. By central location, it is neant an axia
Thecatponlehceh ¢onpatn distantgd r ongtdeieens rabmaxi siond:
nore.thapn 1/5 of the maximal radius_of the cell. In
TN BoSer 5Pe ot S st DUFH o Ehnelt (11 S TR bRfibed
héfbdhec &) | copsef ernably, ctbspugh @utt+ oe MBAdr anegpddtder s

cell. Therefore, as liquid fills in the cell, the gas
ang gerRkeERFhorhetlyRseplirging inlet of the conduit
before it |leaves the cell.ln another node, the gas

Ipuryilery condudidignpteaeeshout s¢plet bf1ohe tel the present
sEFl ey, Lhe ool ohas.a Lid mpcbrang WLoh 1S
riorated t ere%y ar OW hg gas 1o escape fromthe
reehtiandcd othe yestedt tiheough @artopndudpppl aglete abovies] 1
the Iid menbrane. Perforations of the |id nmenbrane can
LhetlarfYetEBud"f of 1 P7 oVF PR |iquid outlets in the
cell therefore enabling gas to |leave the cell in its
Thayl p et heopur el conder® lameedr Hf N e pbsebPe in
r@f@f&%c@fté heyl nafél&i&?s %@@a&?@ rifuged liquidis
prevented from being di scharged fromthe cell until a
sufficient centyrifugal ed js_ reached. In
ShFET bl ar, Sohe CarerT (IR G ERTrau T S ot oBbel By
s @s this Char gee viatyeehor thwgnai g essure threshold to be
overcome for the centrifuged liquid | eaving the cell
- Thegdi schargesyadngris pépeesehnathen psriphesat af eghe
of the cell. In conparison, a discharge valve creates
sESeORt bl Flabl e pressere threshol d and does not require
small orifices to be provided in the cell with the
- risk- t® haveckemht o i feressvet bt bekedt or ribYged. the
. However valve at _the dischar Lde of the. cel
BT B G thet L TSUR S BT LEEHEE e
pidrotighnd hehase and gas purging,

- Fig. 4 is a schematic representation of a part of the

invention during the subsequent extraction phase,

- Fig. 5 is a schematic representation of a part of the

invention during the final spin-drying phase,

- Fig. 6 shows a view of an internal 1id of an embodiment

of the cell of the invention,

16



cl osed valve. Therefore, a discharge valve requires
provi ding the gas purge conduit (s) of the present

WO pwsnbvéser be pl aced upstream of the val ve. TheCT/EP2009/052327
di scharge valve is preferably designed for providing a

restriction of the fl|low of t di scharged Iiquid whic
5T b BAGET a8 ALt Do of LERD §HeT eab? fphe OF the
sy ot ahi 9Pabr&Pegd: o FRot st angeiahhe di scharge valve is
a ring-shaped restriction means forced in closure by a
- SPL & NO3 bi RS N0, MBARSS - s ASC05 4L NG, 1O, apptheL, asprCL £ Of e
the invention, gas is preferably purged during a
ppeewet t imgephase durdndgingi th dnquier i varnject@drimg agas
ggs§%b[e node, a fluid selective sealing neans is
ppr%vi%éd at the interface of the liquid injecting

ans and a bore of a rotary engagj ng base. engagi on
- R e e ohus S P Geer T oS ot r by R oE Efe
s%@@@@t@@&@kaﬂﬁ@ thest ecepiastct Svdildged whthhyates

ut for stopping water from | eaking out of the
Preferfhee. PFoset his, the conduit may form an

interstice designed and/ or di nensioned to provide a
-selectiVeskiows da edeapeledncpass i et aronybl atéveof the

conpounds_such,as the gas can travel through the
ST RraR et ca ner caet {Fa P et AR o Mxt ure
0 .matf{ and substance, which are nope viscous cannot
ttavel ro%@‘ﬁwf he PRt ePSeiels The it ef stT YR 1y
pBXb &R abONGe i tENGEHo Bh i hdec b nigsfRee sHbddhchent &0 the
“prevent liquid fromconpletely traversing the
1vgerseice. In particular, the interstice may have a
length of at least 10 nm nore preferably, of nore
- thaoui® hin siihies thi cknesssoftite vikersidoee Sah ¢angee
frmng%w“ﬁll 01.0O0mm In a preferred node, the

Vinterstice s obtai ned by an helicoidal threading of

the rota ngagi ng base. The threadin reates.a | on
- HOTPERT abl TTOTE DRERCRRIERCS dhebTE et Dk sananinenty s
dapyeMeatdreh at 1 ¥e ¥ Oek her vk &rvi &Y est of i g eAds2 f 01 push

the liquid back in the direction of the receptacle .
PABE ECHE2F er Bl yCoral gt er ttpanepoke neadeP F3C pr oviidethne

i%feé@foﬁ'g%g?g%%ﬁgi%hupstrean1of the water injector to

ovide wate rou the water injector at a

relative | ow pressure. The ter, transport neans can
BB L SR e P Bt F v LR S okl "B 2

f tir@pdr agm punpa st E@avaty pPhepdenami Pesest ahdédgs punp, a
pi ston punp for exanple. The punp can be designed to

afitdnvetescén therrgcept aghe adnt el ahdyel ¥y HoeROSHtine
pressure above atnospheric pressure. A pressure
PI¢aPsportvearahe! f PRt eFCal soCceoht bt esut bt epsip evhich

atggﬁtilﬂg%gliéef9t3gl¥eglaced. The centrifugal cell 3

may be a single-use capsule which contains portioned food
ingredients such as a roast and ground coffee portion.
Before its insertion in the unit, the capsule is
preferably sealed in a gastight manner to maintain
freshness of the food ingredients contained therein.
Alternatively, the centrifugal cell 3 may be a re-

fillable cell of the centrifugal unit 2.
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sufficient nonentumto traverse the dynam c sealing

nmeans. In fact, the dynam c seal provide a greater
woomenbasps to the liquid to counter the noment uPCT/RE2009/052327

could be given to the liquid by the water transport

nmeans pushed jnside the interstice . In addition, a
Thontat’s %‘Fajne%%t n%yl%ec%ﬁl%%%‘ae%e‘f%e%ﬁl Hed rBeary °
w@ﬂ@@gm%p%@ andetder ent ryomaly Rbtdheafi@cepiact eng

Preferably, the contact seal provides an axial sealing
shoaf t heTRardatelnd Then? eeepfactiesiImed cont betaseat
-JBA05 SNGHTes Lhatone. L guldh can: €1 Loyl ate, bel veen the

receptacle and the rotary base due to the centrifugi ng
réoscesn thain€othds pypasscéher cengal f aged 3| loswnpad hwithin

t he receptacl e and so could dilute the beverage .
t??e?%?%ﬁ?y,rT%eo oﬁ@%c?e%E%&gﬂ%% ULt of ribper Erastiee
aREHDET o BUCKe aSc @ F UBRSL1 Oke 51| 1 £ONEH Oa1d NGe f Q5 AL AT RE:

axial sealing arrangenent. In a preferred node, the
thontatt sealdneansais pf aceda] medi biel yooboutdrie, in

wat er i njector. aresult, liquid is.prevented. from
o4 Sorhat it actlt aef Syt imet ekl BLET S ant o
usoOntasthng e outefisuwbbcecoitthe tiecepdacte, Wen

the device is opened and the receptacle renoved from
ThOecseyt ClugdNenei t S2| egstresi duabrlsqui 8 sycheasihot

water in the device that could drip in an uncontrolled
Paahnerd Acebfeingd® olacspeei thitoaghedhieh e deverage

I j e ro [ e I t
e o P Ry e bl VR e R s o detd T T He per Tpreny 2
a ofup her base, f Hor peeaophy, atlieastbohew otitd edisohd hge

wal | of the receptacle. More preferably, the rotary
d%%baging base conprises several piercing nenbers

evenly distributed at the periphery of the engaging
Thasey THem r bt aryebaseiitahS take ¢ hed f Ok bf Be@iscvihak

1 9PPhiss & SNYaPi Y- PressEre oathesvalh of (Lhe 4. The
receptacle during closing of the device about the

regeepbac] e. pButetabt hecengagi ey pressureaappd i relns hel
iercing menbers can pierce outlets in the receptacl.e

R R i B etah ahetr s S M e B Pher Pecaht o & The

hafoihgrmaspectl mhe vot aryehasey CONPI | SBiSe Aeating means
el astically biased val ve which opens at a certain .

ot htIHR Be BfMPY edBufel bf P hePerhted floged Fhetmebloc in

I £ of. : . rege C i e

L he% Rt on. T Re TeiPod o for ot eharing & THhurd

ticonestebl ecdeomvarcel | by passing |iquid through the
subst ance using centrifugal

The liquid supply means further comprise a pump 7
connected to the reservoir 6. The pump 7 is preferably a
centrifugal pump. Moreover, the pump 7 is connected to

the centrifugal unit 2 by means of the fluid circuit 4.

The pump 7 is preferably a low pressure pump which serves
the purpose of providing sufficient liquid to the cell 3.
In addition, during the operations, the centrifugal cell
acts as a centrifugal pump by drawings water from the

liquid supply.
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forces, wherein it conprises a prewetting phase during
which liquid filled in the cell and the cell is
wo odoatiecdomt a first rotational speed and an expPCHEP2009/052327
phase during which liquid continues to be filed in the
;<2 sul e and IS ro second rotatj nal
SoEEa Srihei tveah onit £t ok RSt nbhaRe e o8 18
pf@@f@é@bta,ci@§t§e§0ﬂﬂoﬁOi@étﬂﬂ@£1§@e@§ t18e | 6K €A8LEgeq
as a result of the level of filling of liquid in the
Leanrid Whl%%r%@@%@%rth¢h@e%bc%n@Bf@x%tibnaﬁ gpbeecied in
Cc
e CUCT STy hod ITTI R Tever™ e tr 1 T g Tevel oy b
eﬁ@bh@éedodlmetéégebyh@ ﬁwthdtsmmS@f ofquhdi recthy dyll
asuring the vol une of quid supplied to the cel
ag%r%@%%?g%@@ +%$%?%e%ot%¢p%%E%aﬂEf hg Wi R H QAT sTOT
céf‘féémt £hyc ik xed-a thud heo i Hgk ef@i@mtﬁotaltimafeférces
before centrif ugatlon is sufficient to nmake
n¢¢@4@$@rxéxf®acth¢ ealvevthe reds bitreoheh dt@@h@xfg@h@r@l@,
, openi n the d| char val ve, "Extractjon
V?% efsgg% fﬁe p Ase %ﬁl |c%9fY %?%e%%g%e%dthr%ug% t he
réagredi #nt scanghosn€i sehasgedo f romehheceel be asb@ained.
result of the centrifugal forces. In the context ofthe
Pﬂ@ﬂ@ﬁaﬁiy;h@hén&ﬁ@&m@ﬂgeavgiﬁ@h@¢@@sOfoihﬁeétgw%daﬂay
require that a sufficient rotational speed of e cel
apyeu bt ¥ af hed. IPur i Hg prewet iy ngie ttrneel fuaey beddid ven

%ﬁvéoﬁﬁé'8@1?twﬁe$°¥55e§9$f9 Eﬁ?@gﬁ&f&”&f:@Eé?&&f%”has

ring prewetting, the ce may remain static or
beot atedaimednat ntles nvdtentbyanmer 1 idqhidhas Beentinos) celde

trat premettlng I t he substance, in gi %cular
9 COPFRELSHT ovt Hest anP T ipt ov i e E r oh angter-
a@@ﬂﬁ@qyﬁ@téyeégut@péPvﬁﬁbt@éﬁ@rﬁﬂ@g@&0D§qu£yfﬁ@9téhéS

hase, the rotational speed is preferably maintained
gsw¢m|b¢@®tI@u¥EM$é@o¥ﬁatthﬁevala@|@ X3¢ aedn rlegrainddein

IR AL T

mshoM §yT gabo£dnabeuput gednsant hdt . afot easttance, the
l(P%%ﬁglflcant anmount of gas contained in the cell  is

Ved't bl Teale? Rhough? Space” f oS t fre® ¥ T Hui ‘ot ¢ o1 e iRy S

ohhescellyande MW Ehat he substance. 14n B PaLtdeal afne
enbodi nent, gas is purged through at [east one conduit

hoyher th@neha$tx@tm¢a@@|@r@omdﬂr$t3®®®¢®1n@ ¥iqubd &n

cé%ﬁa%?livelgogs ?éEICU|§rtﬁgd§¢ t he; g'@@ %n the

IS arrange concentrlca ?atl % Tg?%e Sal
réstsieht qubmbénj ecid Ngi gloaduthe ﬁh@séuﬂ@ldfsup@uydngs
conduit can be a hollow needle that perforates a lid
necessary for overcoming the valve for maintaining a
consistent flow rate, therefore, the higher the
rotational speed must be. As a result, the level of foam
or coffee crema can be controlled by adjusting the load

of the valve means 19.

In the fluid circuit 4 between the liquid supply means
and the centrifugal unit 2, metering means 8 for the flow
rate of the liquid are provided. The metering means 8 are

for example a pulse-coded flow metering turbine which
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menbrane of the cell. The Iiquid supplying conduit can

be aligned along the axis of rotation. In a possible
worae/10ahg er purgi ng gas out of the cell, |iqupGrI/ERI009/052327

al so be injected through the gas conduit in t he cel

Therefore uid fan be ct ed. bot h t
TR R oot S B thfi%ialgfﬁe Fet s ot TE T er h@%s
p®HI G NGE | Sh&akEh L OB - il §s@£e§§n@§ef@§a@ﬁyantage

that the gas conduit can be rinsed fromthe possible
PEePeapartatl @8 Wi cte£oul dy habetlent bF@did hel gasvithin

d thg gas purging operation. The method

tﬁ? ?E%E?ngg%?gon ﬁay further include a spindrying
h ase_of tP ub§tan%e containrelzgr n %hence ﬁftﬁr t he
xtr%%¥ion phase. DU hg”the " SprncdrYTng® phade “the
cEasr LORE UL t c Can: be LIS,edat@eﬂi}iE@éll deopt £s3LEE 12 such as a

equilibriumin the cell by introducing air in the cel
P?%rc?%b¥%%l%@ i Eob%¥%@1@¢s%%%F@%H f¢orn fpredback
ndlsehagc, 3 de ﬁ%n&@? £tlredgepast il azonther GBoens
conduit can aced at the atnospheric pressure
acontoomhéabd@ t/cal vee Thog-pressune equiblindrs uno eIB(UGEE\Se
at the ce not . def or m under relatj ve vacuum
LD REah T RVGIET O B SO o A 80t Bl AT et L aged £8 MEhe
dPT PONEt hOmn sYstem {10& £w@ﬁ%&@nglamét@ﬂiﬂo§X1m@@t b ofhe
a food substance contained in a cell by passing a
mﬁ?h@?baiﬁﬁo%@ﬁl@%%ef%@dt%%b@@%%ée byecen¥¢¢f9@%@ib%n@¥
ce ng I njpecti f
RO T T i R coff YL gr L4 OFL OpER0%s £ rhe
plrop drtwi agatheacel ktop rtokatlioniat suatollvedst tdre,circuit.
centrifugal speed, - a peripheral discharge neans for
Tienabbimget i Ui doexécast to teavelthencedting thebsad d3
centrifugal %geed wherein it conprises a dedicated

SIS Boir G neP FrRPSS COT Tigtr ST 07 T eHOVEP §hES fEoht t e The

at€llsas hianidsfills thecellrcdhe, gase Pk g pg) means
can conprise a dedicated gas purging conduit which is

cg@b@@h@@rflbni%cngxnlmghﬂidtbﬂpp*@0ton@uM&l elgw,rdoe of
con ectingWl e. |ntern nme_of the cell

At s%%%? Tet??q TR sClr Pried TR e %%i?ulaﬁ%%

lﬁyﬁé@n@@{@éerably conpri ses speed control neans for
i ncreasing the rotational speed of the driving neans

T4 BN 2k Y E&eFPﬁVefagﬁh@r§§§£@&l@ﬂ evelerédsom ainvention
prewetting ase to an extraction phase. The system

f@¥@@%¥a@@®?@bﬁ©$l%e@lW%@nSnI©¢tH@@e@¢$®@ iheferlling

I e es veI

%ec%?%gl%@%%gléﬁ %?% % %%o%%?ng tﬁ %%i%%ing of

1mp@ceX®manéa@@ pnaﬁ@uﬁoéaOﬂim@dlpeometmen@nphazeb@nd
connected via ball bearings 54 to a rotary plate 55

comprising a discharge ring-shaped valve 19.

The fluid injection means comprise a first liquid supply
conduit 21 which is substantially aligned along the axis
of rotation "A". The conduit 21 can take the form of a
needle or lance which is insertable in the cell, e.g., a
sealed capsule, to provide liquid in the volume 22
containing the beverage substance. A second conduit 23

can be provided which surrounds the first liquid supply
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consequently ensure the achi evenent of proper
extraction properties of the discharged liquid ,e.qg.,
we2@ofibeses bever age with proper Tc. A val ve maypéTEPIve9/052327
be associated to at | east one gas purging conduit for
sel ecti ng.g ei ng
cEEHET o1 £ obl B Pt nbn ez Py 48 ikl oo ot e Freans
e £ORI hSESc Ak h©ast 4 Onec Bast PEE gt Dgo€ONdEhE Whighids is
connected to a controllable valve for controllin the
toipmalbhe 9as pargd nicronddi @i ]%Uﬁ%ﬁf%tﬁif@ﬂédt}@%eﬁeg%
] ] s t C r ar
R T R Bt S Rt ek
c@mm@uttzﬁonmum®m@¢@@ri©alhg p&mme@h@rﬁhmmétpm&tva¢VEhe

n i cul ar enbodi nent,. the [ condU|t
fh%%t éujr‘ﬁl jt eHtEFT Al PHhehe? J%%?“P %“%\ of HerPe

t@&@@@t MBRf , £ & hee Gago PAF gh Nge SORAUL S Bias: 22 9agni bh el s
which is external to the cell and is preferably placed

ph@@@@ adhpacent, (i reparsicetae;sadbover acloee bf thdhefirst

MF [e particularly, the gas purging conduit is

ol

Ond ed to open in a prewetting phase at which

con
I|q i cte n.the ce and t isr
%??%%ir e T T heP CER P 1l Supedt HE= WhTRRILe
h&@ealfgyw ex¢sachdl zaves the eell hyicentsiingad the
forces via the discharge neans. Therefore, the gas
f%@%dﬁ¢1@@%h@%e@%%&%¥a2 edt openetl BuF | Ao dwet pf bwéki¢hg
dﬁ&f yal %’ﬁe Jé‘flvaéé’e%%”{ A bE C{x’@éﬁﬁﬂd?@df’n
ose ter a predeterm néd volune o I qu
tkﬁehh}e;dernct@n*csehl oegadt esf atlcertal h. perhos p)fefemeed
For |ns£ance t he sy stem can fo rise a flom1neter

AoT bU dean TnpitSas ]il% Fhes vot ume®et 9| FyuPd WHF ERd |an

tsappbicdyi Potdei€cell. The flow nmeter can provide a
signal to the control unit, e.g., under the form of

p}OPUL $68, Wi C§e§ffn§%@r¥@gr by, @ COATL Of il £ <9£s]§é‘€ 72

devi ce. en a predeterm ned anmount of inpulseés h
1©e@ha¢@®c@9@undh@haa¢w©enmo$hecg@@ucbna&|toc¢@3@seth@at
conduit for the g@g ontai ned,in,the cel
n

L H ST br & higde” o OISR A& Sy dT e %%?rp??%%r “ghe ball

b flhgs det ection device for detecting a maxi num | evel
of liquid in or outside the cell. Aliquid detection

16eyi £6r SANROIVIHSE: , Ccle SLEELHT E8hah£61 881 V8, connected
i nductive or capaC|t|ve sensors. The sensors can be

dprecely foraimetpmeesiart hedyascply gV hy @oﬁ@lﬁ?@tb‘fe
betyeey 15?9 €l <§ thescell. . 9. above t § [N
M f %ﬁe cet | %‘con r§? Unit  ensdures %h% P HicFease # ©
dihect by at¢onad BPGEMea@dﬁ@M1ﬁCIBV@ﬁdOﬂeDéa@@etNalVe as
a response to a change .
atmosphere. The valve~™/3 can be a check valve which
allows selective passage for gas but closes to liquids.
The conduit 23 forms a control leakage of gas which can
be calibrated as a function of the volume of gas
contained in the cell. It should be noted that gas
contained in the cell can be air, an inert gas such as

carbon dioxide or nitrogen, or a mixture of these gas.

As apparent in Fig. 2 also, the cell 3 can be provided
with a 1lid 28 which fits into a cup-shaped body 29 of the
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of the sensed val ues corresponding to the detection of
either gas or liquid at the sensors |ocation. For
WO pewamses as speed i s increased above a presepCraP2089/052327
corresponding to sufficient centrifugal forces being
exerted in the cell, the_extraction o he |iquid
CEBET o B biigh THEP R LCnar ge e ese A6 TREUIEIS t he
pdi SEHaFge ¥adyes MeanNSt PERsSA¢assi fige | &gyt E1d 0o D€o which
di scharged or extracted fromthe cell. Since the |evel
tlot Yo yue dl hasaberP pyY evi bt yngehsedet ol ihe dHesisedling
t r i C t I ' ej :
e R 1 o b e e e el Sr e Bresarge
tavetd edandhel g gais dostippd yiing ceniduitic can bhec assdcod at elde

to a sealing nepber which applies a sealing at the
m?%%"f‘?%c%v%fg’f%%%ytﬁ%m%%luﬁgf AN TRESF | P e%heP%:%W%“g
mEme r s 855 OPIRNDL apL, 0f adhec capsall SonPsi BugLSULLi ¢,
liquid is prevented fromleaking at the base of the
e gmirao suppbyi nigheondly tobuted sreébrcedet oot tawersrt The
supst ance in the cell f0£ a bftter.mettiqg Qé t he
axis - to,.prerce a SErl o) ou% ets in,the mem I%Te and to
|ngred|%n?s, e. g. cof f ee partrclies. "I n a possible
ahbehe, thbefvalveri secenhgel kabbe/ eentreklied o of ate cell.
the gas conduit in comunjcation with a liquid supply
The %%?t%8s%%%l§O¥mq®i%m?%ltﬁ%ré%@$r%1a@@%%l@%sr%%$%$n%3
rGonduidcaftier gas, i snpuiged fromthe coline Therefose,
closing of the gas conduit is made by swtching the
owvial ¥es i pheaopasi themeherant he gas purging conduit is
put in communication with the [iquid supply. The gas
Ofucginge cotigeli de cagn t bifistlpe ove de tagui ake nMmahe ¢efferent
addition to the,mgin i quid conduit. ﬁg a result, the
CORGLYA T FDWF af BERARE bR Ght Y chht Ty P hcPedBed® f nthhe
pe&téndurhngnt hencentri f ngahn phasenshere the s@bgbionad
speed of the cell is higher than during the prewetting
tihagenbThiee gas tohdudtdeadrY hus be rinsed from solid
particles which may be introduced in the conduit
ITdureéepgrehee fto sfiphase. LThea val Veenayt fembhermpet, a

configured to place.the gas condujit at the atnosphere
cGorthe AL P BT Ay PR roT dar o URE ek ARt | on
dpheseenDuspdgat henspiModeyi dig phasel uideih et dos upphys
nmeans i s stopped and the rotational drive neans are
2 el ME AR REYD atha FirghPeperd toPehabl @ thed | tomid to

capsule.t | r i g€y i
ST ae ol The el T 1T & e el o Pode. e o o0 ¢
profduilbl van del pl ptetvepncahve i CBh¢ yvalveind0 acdm gue d

| duit f lying Liguidin the cell. |
“Grer@iTed modes THE per pheraf of StHAr ge mhang’e
<\¢§Iﬁr@£ﬂu§,e Bi&esd riGhhon, val yep ofia ¢odt robléngi d heedhovor
o

other suitable means.

In a first mode illustrated at Fig. 3, a prewetting of
the substance is carried out in the cell by injecting
liquid through the first conduit 21 directly in fluid
communication with the fluid circuit 4. The ligquid pump
means 7 is switched on and the rotational driving means
(motor) are driving the cell at a relatively low

rotational speed vl. For instance, the rotational speed

22



the discharged liquid. The restriction valve

preferably acts to open when a determ ned centrifuga
w@r@sasses of t he di scharged liquid is attai ned PgBEPB09/052327

the valve during the increase of the rotational speed

uring the traction ase._The |ct|on val ve has
vBret oraBI 5o ot g SHapoH £ 031 hg Heart EHES a-LbT ng
p B RSt Hon 5s& Orc19PPESI NG A resi stanceuto&Ipresgurized
flow of Tiquid exiting the cell. In another aspect of
meHedi nventPoreCE hehe et PR WIS oCeiat es2 0 a-Fel | via
11‘%98%&31%9@ céﬂmla Ll L0l T EVE é}tﬂ‘g ﬁ%ﬂldg férg@“ Qﬁﬁf&t 75
carri uring purge. f er can ep aced

cémmSQDGaaimgaW1tEthetM@by®hUHEBm®@ph@EeCeAlmln@ﬂeaméunt
whi ch cont ai ni ng. t he food |n%red|ents | ndeed,

nma

OhrobTeht By Ee Tt Bt 84S Y neVSor i parks cJF%]se%ﬁF% Y
u% ogkc1be 14 oxnefggasnbeing s eppyed,b1omibe gebln) The

filter preferably conprises openings of dianeter
Dlamm@rtlsi@tsh@$ew ded of Ll sof hawl R50hhtler owsnoThe
ofLLE LA R0 PR AN DLOOLE! ; parL. oL, 1P, CELE, SUED P8, Bg

PO USp S|cpor|onor or non-wove
w:othaliqui@r D@@ellq@dt@ﬁﬁn@t£rttdﬂ@t’@ﬁhcb @1@(5] BEx Bng w1th

sealingly closed capsule before it is introduced in
Ehpesaystente The: CapstP et eanPebht &t #5 a Fodd Stbst amee
sPEOk eet efh by A1 9t e gaS: BUCH: @; $2, apdl oL - b L EgeN.
herefore, the invention also réelates to a capsule for
S@bQWam¢@goa,c&éah@assolﬁ®rom $@éﬁldc¢mm psystens ahd a
|more controlla uaI|t of t e ivered liquid
%?r%c% e c ﬁ%u % c? y a cl osing
ne which jis |erced b rC|n elements of the
AETET bt b Ot PG WI&%{Y%‘??% P reoGt F 61871 The
e£@9§@t§o£aﬂs CONPrise an:imyesnalihdlties POILI 9N LO0Kigher
preventing solids fromexiting the capsule through t%
r@tam@n@hlﬁvee@ 92, Lalprereeedi Aretiaf 4 helTeapseked
1J0hsy LT sl it eboporti ol ls, prelecablyol nas eential o
Tocation of the capsule. The apsul e can al so conprise
pﬂe&@t@ﬂmlﬁeatetm®omtl@npfémetmfmemédn@os@medsffln@mld is
exiting through the liquid outlets, e.g,, through
SRRt e % B%t‘F]%? sCof L the Bapeured 5hi Sheetbntl FFters-
portion is preferably in a peripheral region of the
Tleapsus epuq%?en%‘l?@%@b‘ér%?oh% elapr bel pard B¢ Breanent by

céﬁ%?&?a$f Ee '9§f§ée¢01neagcup?§h§pfgl§99yeO&o&&ﬁén

capsul e first and second filter portions can a so
the pattepfaseparatecetenents biqthe sapslyelidhe’/s via

GRDBILE PR, CONL3LD. bovet.age, LTOT o ok £2TBLL LG,
c@ﬁfb@uré@ﬁ@ncoﬁﬁ@mlﬂ1i§ sGFSBANEH , bPUtKE ti@hatonduits 21
aéggggdégnége fluid injection means 20. As a result of
the higher speed, e.g., of about from 4000 to 15000 RPM,
the liquid entering the cell is forced to pass through
the substance which is centrifuged against the sidewall
of the cell. A liquid extract is formed which passes
through the outlets of the cell and forces under pressure

the discharge valve 19 to open. The liquid extract is

projected against an impact wall 30 of the unit, then

23



and conbi nations thereof. In order to avoid

unnecessary repetitions in the present application,
wa@bkdootibesoghar act eri stics nmentioned in rel ati onp¢DEPIV69/052327

present method can be applicable as well to the system

RbF et e o T o0 T AT o1 b cHoe 1 The oF b HORL £he

cathashesh of Fige dadSp@rschendéngugenesato the liquid
representation of the systemof the present invention,

lingige bvisha sehemntie Peprrsentation e acpatelpbfd
cbDEsSysL “% %&Qf éf& 'Ofn %agég £ 1% 'éoéﬁggﬁ?é Cof the

represen I'hventi on accor
C@DS@EDnﬂ3embb@rﬂﬁﬂtld@ﬁl@gsﬁﬁﬁlpfbMﬁétV@gl@hGSErﬁﬁd out
g $ % n Fig. 4is a sch matic regresentatlgn of
Fv het]ilh%elﬁ%fi/o%a%?ﬁl ny ’E% SUPSEYRERt M Ne
v@mﬁ@%fom@@@éehas Fo8n RedSuPe§CHEMBLLCElow meter.
representation of a part of the invention during the
Méimabrepi pedyyi blge phageroller gre@esh@&sl@pwl%@v @ftanl0
f|nternalfi|d ofte nggd{gett of 5hetcg#l ut e
|nvent|on : #n 7 shoms A detail e | Ul d |njec?|ng
cdsrfeamlpért@@tsv@t@@ aecovding docanoiheryyvarnhant, -
Fig. 8 shows a cross sectional view of a system of the
a%?é%%%%o?n@%n??%nv%k%%r%?%gh%%P%%o%%%$rv%??a%%tﬂﬁ?Fh%n

pl9@Se PY 010G h1 gk 8- s e SHOMSs as det abdi edi £L0Ss secthonal
view of the systemaccording to still another vari ant

a@@mmthfhbl@meﬂemayn@tphhsEQ beF@@aca@tsﬁombe@ the
det ed cross sectjional, view of the. system .
O hot Tha SOEF act | bh pHAGR: 1 prg CAq ket - Soidual
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according to anot her enbodi nent of the invention;_ -
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Flomee, 11, .- rgé&yﬁfngl3f§&gw@h@0e9§ﬁwwsu§9

pre erred embodi ment ., a detar | arti VIGMIO% t he
forevs of férgime d29as ncpartdeul an, th@ece@nfegmma¢momamfbe
e and the i on sub senb|

RSP EEET R Hie TSGRt aF PRt t e ureur it Higere 12

sidSplidd paltbeyh afhe thigs dyn §g8@@ﬁdﬂﬁﬁn§3 &5 €@d beuid
seen in Fig. 1, the centrifugal system of the present

ippseht Pomednpr i e @orentti fugainemitfponnsohiéh a
%g%%ié&%ﬁ 'I'nag Sy P! &Qr Jhﬁhé@e@ fhfpgal pgell e,

a single-usSe caps contai ns portioned
thoodisk of the conduit belng clogged is largely reduced.

Of course, the activation of the valve 70 can also be

related to time only and not necessarily to a volume of
liquid as measured by the flow meter. In this case, the
controller can activate the valve after a predetermined

time has elapsed, e.g., from the start of the pump 7.

In a last phase, as illustrated in Fig. 5, the rotational
driving means are activated by the controller at a speed
v3 for carrying out a spin-drying of the substance in the
cell. The spin-drying phase may be set higher than the

centrifugal extraction speed v2, e.g., 10 to 50% higher.
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i ngredi ents such as a roast and ground coffee portion.
Before its insertion in the unit, the capsule is
w@r@baoahbs y seal ed in a gastight manner to nmai PCBEP2009/052327
freshness of the food ingredients contained therein
Al ternatively, the centrifu
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teehtid fHgad uniti@ élSt@@@n@l@ée@eIP drh¥iNgiPeans s also
whi ch conprise an electric rotary notor and a driving
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The reservoir preferably conprises water heating
(ereans Bilsfoetheat ¢ sigreheo mal engeonimenedana, t he) -
reservoir 6 . The heating neans 31 may be a heati ng

Deonithg fhes helad sag mman@aefpmhelm@temnﬁmytassme¢+ be
obt ai ne t her nobl oc d CI cuit 4 an
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sufficient liquid to the cell ., In addjition, during
PYheSoperati ks, Cthe %%%%??%%@a?“%e?m Het's astats sucked

igephdifagal, puoprby: dr aw ngsumat efe fromihee | { Quite ce11
supply.In the centrifugal unit, a liquid discharge

wihl veo 199u sl providednt bl ctleat eobetlow festtoppedn Bic

the c trlfu ed l.iqui ich le ves th o3 before
cogErgPTbT | L PhO herd ot Foct Tt TRart bt her uni t

pﬂ@@eﬂeﬁﬁh@é@etyﬁéye 19 enables to increase the dwel |
time of liquid in the cell and therefore inproves the

ITeXtKReld 0N sb bPafdt &4l Ahat f Oc COEF&LagEUS L NEE ADE Eon
due to the high rotational forces necessary for the

sY$ ool te pasemp hi dtigh fheter sehapgeticles placed in the

cell and/or in the fluid injection means. In Fig. 2, the
cell has been illustrated as a single-use capsule which
comprises a filter 80 which is placed between the volume
22 containing the substance and the upper surface or
membrane 56. The filter is preferably a porous portion
having openings smaller than the mean diameter of

particles of the food ingredients. The portion may be
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valve, the flowis significantly accelerated. As a
result, a nice anount of foamor crema can be
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frater ofiay hee |l & quidcaref psovieedd Abecowneteeiagi akansn 8
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oS rGeheTAras BrecttT cAT Tt SE dAta 1b. CTRES of or e,
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roportional to the velocity of the liquid flow wi thin
= %%Sff®¥®l%gr%uW%t%I.dq%%r%?%¥b%$f@?%%%ra%o%%¥ls%% a
fEPOLE g“§é§§s9f&P'q§rEP Lises a counter 11, a
central “controller 12 such as a PID controller able to
ovide 0 k ni n
e { AL 5 S 176 Ot T heant S Zonibcrid TR PhLe of
Fidow nerlesi hgdtashpnes8st® cecerye tdecps ogessrovided
variable relative to the flowrate and to the drjving

"hiand 5°btCt hel rotat? ohal "ibtdrafort? nputa ot thetd

pdBH pUL at ed viaLi bl et Pt e MBLOL rthe e (YHBUme 22) of
rotational speed. Furthernore, the controller 12 is

tonpeetete t olthes ponp T3tacks art Ahdtetopdt Hee |l ygui dhat
.supply in-.the circuit. The counter 11.connected to th

L o del of TG TUF o RSB bt e AP En Yl € o e 110

2gener at eshmwapat secclat @ 19. cdher anahysedsdatadi sethen of
transferred to the central controller 12. Accordinglg,

Sthks eXactOhct alt S fHow Fat el 0t he Vi Gui €5 vF ehE At tHee

oft Wbl ghLcuit 4 canzbe-cal cylat ed in {8als11MBed in the

recess 53 and leaves the capsule via the pierced outlets

and then is ejected through the discharge wvalve.

Fig. 7 illustrates a variant in which the particle filter
85 is directly associated to the gas purging conduit 23.
For instance, it is here inserted as a grid, a mesh or
sintered block at the free end or inlet 24 of the gas

purging conduit.
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Turning to Fig. 2 , the systemof the present

invention further conprises a fluid injection neans 2
wO2d00n0ps marily injecting liquid in the cell BCT/EFiv89/052327
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around the outernbst conduit 23 to ensure t liquid
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result, gas can be directly vented bg t he conduit
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ur\{@JtVEz W@Fﬁ? al | Oaﬁds%@ﬁéfc\lﬁe PasSageahOhi 988 bMlto the
closes to |qU| ds. The conduit 23 fornms a contro
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m xture of these gas. As apparent in Fig. 2 also, the
PEreyided cah %%ep@% i fbgthe conduit 23, the sensor may

also transmit data for closing the conduit 23 when the

capsule is substantially filled with ligquid.

As an independent aspect of the invention, a sealing
member such as a gasket or a silicone pad 86 is placed at
the interface between the ligquid supply conduit 21 and
the upper surface or lid membrane 56 of the capsule. The
pad may be connected to membrane 56 of the capsule. As a

result, there is no liquid after injection which can leak
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with alid 2 8 which fits into a cup-shaped body 29 of
thecell. A sealing nenbrane 56 can be sealed onto the
w@esopbespal edge 51 of the body of the capsul epOIER2009/052327
whi ch the val ve 19 can apply a closing force. Thus the
nmepbrane covers t lid and ma es the su
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wyll Theveremi dhpunpripeams Ftishevipiehedd onubhet$ hend
LR SRake Sl VTR A e 0 P I Bt 2

at nstancessidhe §0tlad twneah ﬂmeeﬂydlmémbtﬁmec@6lofsth@mer
t han. 200 RPM Durlng this prewetting phase, the valve
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which is not occupied by the substance is preferably
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par icles. The rota I onal Speed IS InSU icilent for
28 hers i biindid oehtaversiee thenduit, the liquid sensor

detects it and controls via the control unit the increase
of the rotational speed and/or the closing of the purge
valve (not shown). Therefore, in the next phase, i.e.,
the extraction phase, the capsule is driven in rotation
at a higher speed, e.g., 5000-16000 RPM, while water
continues to be fed in the capsule by the liquid supply

conduit 21. Since the rotational speed is sufficient to
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substance or, at l|least, for a sufficient pressure of
liquid to open the discharge valve 19. After the
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v2 illustrated eed i perease 'S
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Inomm@tménnenbodhmenbndhlmsQﬁamkdhlmhE1@$qu9das@pb®y the
line 76 is carried out Q¥ the valve, this ma
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controller receives inpulse data 10 fromthe fl ow
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en a e extraction phase at
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sa@ly@g?@l@@@na$s@a@emove, e.g. by compressive effect,

from a housed position in their seats 96, 97
corresponding to the opening of the conduits, as
illustrated in Fig. 9, to a deployed position from the
seats 96, 97, e.g., by relaxation of the seal elements,
corresponding to the closing of the conduits, illustrated
in Fig. 10. The passage from the first position to the

second posgsition is obtained when the rotational speed
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related to tinme only and not necessarily to a vol une
of liquid as neasured by the flow neter. In this case,
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oé’%&ﬁ?&r&éﬂ” ﬁ@%%%fl%yggx?rﬁ%&g and) anph ento@hiel $24 is

ed inth f'ect of vacuun1 The pressure
imnfl@EdCe¢mmmmi¢aSDOEquthbaaW@tﬂnt$mpphE sothatasnai s
togped The, 00£%$0I e{ 9P the rotation of the II
"akterta® pr ekt erm e ?fa%%%%¥8 %?%%Sb%u%%t%%
pidatutbesbeyerage @r§pﬁr§t¢@Mt§y§@§£ln@um§0npél§§o@1ded
filter of particles placed in the cell and/or in the
1| U fhuue@t ¢bﬁc%%1n£27 | peirigen 2the thedekd | ah@Ast peerater

R A i L LU

w@ﬂﬁtalnlﬂgetheu$dbstanoetabéfbhe upper smmba@eUMQ module.

menbrane 56. The filter is preferabl ortion
T%%v‘i“?w‘g%p%%%%% %%l@%rl?%%ﬁt%el % dfg e?l fult to

neaftFcbes phcdhecdpodyi peEpdiRAT Sesdhgoporéion my
berigid or elastic. It can be made of a porous plastic

ab\mhn@trawlho%@ bt Shithke wheshedsemrertathat wevenss
Qt¥9V§819§r a; papel, fLlier. Ehgo%géé'on %érp%gﬁegl 8 e

separ ate ree InsSertron vo or T nsertion O

taken directly from a domestic water supply via a water

plug connection.

Water can be fed in the module 124 at low pressure or

even at gravity pressure. For example, a pressure

preferably less than 2.5 bar, e.g., of between 0 and 2.0

bar above atmospheric pressure, can be envisaged at the

water inlet of the module.
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portion of the fluid injection conduits 21, 23 from
the volune 22 containing the food particles. Thereby,

w0 b@ofindsber acts to prevent the solid particl eBCT/ERINY/052327
contam nating the free insertion volunme 81 and,

S entl fro tering the conduits 21, 22. |t
TG er e bl STt Fan { oter s SonChe e Shechiiu e
e8P s BNE s+ a 25 b1 10€ 0AS, PUL @) NGa CONULSmB31 aneld ox
of the main |iquid supply conduit 21. For instance,
waer finierthey %@baa®$%@%lbfa@dn@e%é@up@r@@@ehﬁi@@ual
t t I
o O ALY R e | 15 080U B 00e SRR Lo & G £04 S

c@mttemgsm@mﬁsfﬁmn1@@mﬁrmﬁm@rn@|smélbmp$@henahmmga5n axis

well as. a fllterln means for particles. Fig. 6
oF | Foktrhtest ah“e&%%p@%vb?etld 2 8 of the capsul e of

T Oew@ asddfolids CONDEESEStSgEEMF al o £688Se 8lhe capsule
provided with a series of slots 83 which act to retain
t@@¢¢dﬂp@¢tu@*@@pl© bhea|h@Y@@¢©nt$p@o©@@m¢ﬂﬁh®n($m$mﬂ@
) of t e_capsul e, The sl ots 83 filtering the
130 Pha et BT bed Y O oh S duf e el el Bty
1o§ui@edu¢d 238, | soancannml af pE@eSﬁdﬁﬁgC@ﬂpal§i@@ af the
second series of slots 84 for filtering the |liquid
S%%?%%em%l%e%?¥l$%b%ﬂn%u¥h%f0%%%r%%%%%@ell%%h%eCOQh%g out
of'QNédcéﬁs&Pé|€8t§dséPv£@@ F8EE58, 58 and-)h eaves é@ﬁ or
capsule via the pierced outlets and then Is ejected
gl@$@ugﬁh¢hbl@ms@h®mge val ve. cagunycitiustvatiesaaliquid
Laria 53 ch. %he par |CI§ filter §5 is dlrectly
As%0C ate O%%l %as %%rgl% l%ondu % ?%9
di@§&@@@eab®&t|§ heteringedied a§4al@t@dwhacmE§Meo¢apsu1e
sintered block at the free end or inlet 24 of the gas
10r gf nR eoheRf t2Fi L L8 T tad r 2t e51@nbe hef - vERS aht T9fd
rdde; sYst 80y plle L gy PLESER ALY LD LOR:  Theg SySLem
conprises a ce such as a single-use capsule
cecbhperisnagtize dosguod doo0di sUbst ancel 4 onde externctedihe
e.g., groun ffe ich is received
SRt 1R PHERT R SEhe Ch R rEEER S b hBgsagRby 120,
a POYRULScA0atsE tHe €el¥ing thubsloghsehas@eivahyedddn
IS provided which applies an elastic pressure onto the
1 peripheradtedgel B11éF the eapsusenoime capsule
[ I
e TR oy Tor e ha o7 o2 Pty eh £ho
wieligh, cperboratpohsedfloy ¢hectticdty coesgapeodier.
capsule. In.the, central gart of the plate 55, an

T?%J%%??Bnl%%%ﬂﬁ+?nzsﬂ TSPV dRd™ bt ST hj Bct byt hbtlet

s W&k ekohPri bieny ol uper 22 951@@619§D§M|ﬁlﬁbaO@@ﬁmuﬁ§catlon
intruding injection outlet 25. A gas purging conduit

upgtieaplaced concentes calhydarbumdithe2liquid supply
Igongfétlg& to h§1§§§epyfg|@§ecgg gry drum 134 is shaped

as a hollow capsule holder with an internal cavity 136

short

complementary shaped to receive the capsule. The rotary
drum 134 prolongs itself axially by a rotating shaft 137
which is maintained in rotational relationship relative
to an outer base 138 of the liquid receiver 133 by a
rotational guiding means 139 like a ball bearing or

needle bearing. Therefore, the rotary drum is designed
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ends above the upper surface, i.e., |id nmenbrane, of
the capsule, while |leaving preferably a short

wob@bamses A |iquid sensor 57 is placed at thepenErPaoges2327
of t he gas purging conduit The sensor is connected to

e control unit therefore ca
t?r%%%%?? Yo A ¢ o? t%% h% tatb f g%%%%%%g the %Uter base
139CEeashdgretbeve Pt a1 pNRba SPEEst e the ceatadfUgal The
unit 2 when the capsule is filled with [iquid. In case
Lageont ¥orevatvel $optionad ) fisepriovi dedoatinhel ehdobfthe
c h e SO t
B RS Ph it T B e TR eaptulor e o8 &l ing
1$Ub§$amla@éﬁyaflth@d1Mtéhfé¢@Ub@twé€naﬂhenﬂ@p&ﬁd@@tshaft

ect of he i nvention, a_seal menber such a
1P RE T ST | PR P aEt | L0l OF cHhathe Rer [ H B f ace
c@@é%@@nlt@ettéqna@@eup@tac@Q@QUé@bgsée@nﬂyth§9up@@t

surface or |lid nenbrane 56 of the capsule. The pad may
i b?eu conmeed et t bl end? ahe &6 0f 41 het capsRf eseAsa a

th ere ' I|qU|d after jection whi n.
PEERBL e T ordr b Rt e B SRbF Lo LE PRLENEly
ttbey Passcé hEemetSv@ft@ ngiedi ey studiinshouk ts be oot elge
that the sealing nenber can be part of the conduit_or
dpat e of ThBe"eapsul &1 SFor T eXSMDT £SCYl UetBRE D! t HePular
ndRODF ange t@rt@fanteéfntnﬁntgeéPEﬁt@matté'tﬁtetnatgg 135
capsul e 1s not necessary but could be provided t
Lo eduesteheout bkt of 4 sothat pastictesdef thepfoodude inside
substa g_t hroough the ne an 56 The s em
Sia bt e rpel R AN ek R NSRRI G R
1471 vent atme@W f 04 apih0dah r 5p¢ e and twuwctst@ﬁt@ sharp
filling the capsule bﬁ conduit 21. Liquid wl]l be
Cylon b2l £ f Flowk t he oty eth% THYR el @nPsnahdrgazole 115
tl‘fP&F@H ngdcté‘%hli‘c? P@Pf §515f pt‘ﬁé‘eéaﬁ%l&?é‘giﬂn&h@h%%ﬁe&ln
outlets int id rane at the Tocations 52 i nce
cecseatl] | lsredleald bd m@rthefsemtlmgep@ﬂl&akmwmtlU%@ can
exit,at the base of the Ijqupd s ly conduit 21. On
Rt LOHRT arge GaaS Db BB 11 ¢ T DY SEN he freth aimnce
l@ttmgee@¢e5§@ﬂeoutlets and will be forced to flow
t hrough the gas purging conduit 23 at the passage 87
Alpeigwelelre t et ¢ T di meadkahel SENORN 4@ t:lapéet@t:an@a he
c r P e, t he
o A P oR e 105 oty Pt SR A v 1 o
rmEﬁByn6n@$@S@@ mmceng4@r@meta|@@ntﬂhbrb@ree15@aSoand
l'iquid onl y escape tomarﬁ% conduit 23. After

Thas! beeh ‘g%%s‘t’%h?t at 137 EMbvet f r b PHE- tapSHf et]%\%d as

pldasi gy i subild ednimit b I 1 88 dandi 84 e Ca02 505 PASSHg means
t hrough t he peri pheral outlets (perforations) and

seplt e S t hebebhder tneSdlAsbeaguld ent erssehecdopeluivesn the
bggg ]jguid sensor detects, jt and controls via the

1m
ontTol Unit the increase
The engaging base further comprises outlet piercing

members 152, 153 protruding from the disc-shaped engaging
base 149. The piercing members 152, 153 can be small
cylindrical portions with a slanted cutting surface able
to cut or perforate small holes in the sealing foil 135

of the capsule.
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of the rotational speed and/or the closing of the

purge val ve (not shown) . Therefore, in the next
w@basapesps €., the extraction phase, the capsul BCT/EP2009/052327

driven in rotation at a higher speed e.g., 5000-16000

RP whi | t t th I
T@%%Wﬁﬁﬁ%ﬂ oS o e oa o e e perienery O he

sePesek i srsufidi shenyitocreat e praherobali ORehpyces, the
centrifuged liquid forces the valve 19 to open. The
dextraetiedd | FQuPECY 59¢ herve et bageeln 1 vJ$ heh di ke hariged! e
g v [ p s
£0 e el R S e et T e T R e e ne L
séﬂz@hal/eétmezﬁrys onf ahidupdct Tiserp acec Ofig thenisy st em@mdde a
t hen belngbcollected and funnelled to a bevera

CrRIEPt ALt PSEFeTdur e, PE ke 1 qui sehs o?a]%%ﬁhl%ee patey

cduithes upstEeam ol 1hergas: PuR 9 Hge CROHW 1+ R3:nd OFase.
i nstance al ong the passage 87. For exanple, the sensor

Aewr@ema sensor meRSHri My bne el eceritan, veheeraeey.

. electrlcal Sj st er ween the. needle 2 and a
el S LS LSl 9 6 O PRI D ADE, DEET S ny e

s§>§teIh nlaﬁofdaerc@mrb@dlnﬁm@ thé ustsated 1ngkl@sth&t and
the system of the present invention conprises
db%?%@ﬁ%eﬁe%ﬁ%mmk¢%hd%Yb%%s Trderathe effe@t bPOotFRen Pe

afERLEAd ugpl f QT Ces. cIPeh el of &y a B RS g ol athonal 1 speed

i ncreases during the beverage preparation process, the
tN@Iﬁerml@ée@nt@en@b@UU$m$ag$Mmep@att®@u1@ﬂIwhlehSE$|es

Py B e B T ol T bl W ghe COM HLD (oML hb GePteP

a§ &@n}bﬂeéf@m@ds@fi@cﬁs pasisd n@nﬁ@Ea@Uéﬂl@&gﬂﬁcﬁfpcﬁﬂti@@8157
, 93 provided in the nmenbrane 56. As the discharge.
l@%i@%GQQar%ﬁ%$%%n%l%%%HP@%¥¢th$ﬁf%C%hh%% wiyhgh wipplies

2 ¥i8sIreety throngh the sondul 1, ;ghe: condui ts

are her associ at ed mnt sea |ng eﬁenents 94, 95
capehl ast o ubberb jasket sesThecseahe ngl el ement sqecan wmier
e. g, by coppressive effect, froma housed position in
UPh e TR et B BTSCOlT e grE BT el S S SR  he
p &P 1 857 ass i éllﬁidasﬁcg abdséd Fh0gehd rihOof €epl O¥dule by
position fromthe seats 96, 97, e.g., by relaxation of
thpee bealiel Eppht Ry Ié%@rrlesb%%dm@e%e@ hel c} oSPaee ope Efeen

k?é’”%&far'éﬁl ﬁ{; L10i B G540, Jh£§ %?rginéé’mthe

Irst positi e second p05|t|on ed when
atbeched atd oniad spesdexgdedse a Testatorde hreshoal desvhi ch

exerts a deformati on of the sealing_el enent The
PRRYF T Ay ed%?re%]%%a%%% BXpahd o Hva‘g%ll%h? VEhee axy e

xdigecti g 0f dhecconduhtss Ase SOPPs@se theas ot atd onal
speed decreases or is stopped, the sealing elenents

compyensicethbiecrest posiecliontin theiingeatsn96lo597.
As a result, the systemis sinplified as

According to an aspect of the invention, a dynamic seal
means 161 is provided at the interface between the water
injector 145 and the capsule engaging base 149. The
dynamic sealing means can take the form of a free
interstice 162 between the piercing tubular member 148
and the bore 150 of the base. Preferably, the interstice

is a threading which is marked in the bore itself.
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the val ves can be automatically regulated in
openi ng/ cl osing by regulating the rotational speed of
w0 b@oaeadshs 3 . Anot her node of the invention w P¢T/RBWODES2327
described in relation to figures 11 to 14. The device
Th s,a nodul e 124 into which a%ca ule can be |nseré ed
The  ¥apRLT e TONnt a7 8 A F obd SuBStANTEITOr bRi g bt She
vaRdihder 6apswd eghs fiRapved £60M1hes dutge atigsuuse
for being discarded (e.g., for waste or recycling of
Wi ¢ b@@a@@]@%h@l Moﬁag%m%d riaw Bt efd et s) 1nJ Thiec hmduie

g%% %Qci &'thgﬁgﬁlgéétgﬁﬁ?UId &, “@tﬁr SuppLyq sygh

eservol rans neans such

wiascla psesstge Euopgi26o pr@vld@.p@@ﬁ&géu@@lt@ywpasls
rovided in the flujd circuit 127 between the nodul e

AN HES nat@? SUPpTYICA Wat e nedb @r 92871 sPF it her

oP{c?i/ﬂlQFﬂ tooheatnyat e imcthepdiheeclisgdit @@é@r§s
er enters the nodule. The water heater can

cipisernt@doxhde heof | cp fifed rewd{of ol ent w%sﬁth@
comng fromith reservoir al erna |veI 1 gan be
o PR 0% EATLADE LeselyoLLoOh SIS DB INE o SRS AL

wsteh casers Fithlngerhyatessead, agso be }b@:klﬁ@ddtlﬁﬁ@lhcbly
froma donestic water supply via a water
CRINMEREFON. "ilae Br 1R HAC ba f TR 2B %%Hh?%leﬁ &S| ow

cPEESBUT €5 P cEVERe afa BY@Vhd ¥ PT £58 U&Fosézgrtﬁé(aﬁ@é £2g& to
pressure preferably less than 2.5 bar, e.g., 'of

tiet wekhe Ot ama Qa@lbﬁrlébowedaxn@S@metacnpt@ss@MQldcan
be envi saged at g@{er inl et of the nDduIe The

Phrew hy nddul & 1%91tcan Trpr F 36> T WP ral it & upas valve

meNCAS1 NY. ST BSS6MD) | 85 129ndd 300 smtabpy €OMPLYiSi fige a
wat er injection_sub- assenblﬁ and a liquid receiving

LaiMaskehbP eI THE thotaubasskndf | B2C fGFRTPb3I iGnFRgr 11
A PPA-CEOL TA NGy PRAGS £10L Pﬁ{‘%fé{il&é nggs4 he CapSU' e al ong

an axis of rotatfon | in the device. The t
W@ssenmélesga@im§e6a$©gb4%erst@rewemsenth@t@apsml@ith the

therein r .exa by a b net t ype connection
P LIRS TP NS a AR e CN AL PASE
t16OIR 115651 &2 | AUtk duste 132, o f pangxX@NPb ey Pk ot r udi ng
on a side of the subassenbly for guiding the

heehteiduged Hhetrldy condhgnouthof L twel ddpsek ete otlze
e.re t S S [ qui
cqFaplenseaniatle sl 35 M LAl e T gl e
r o0l oy @fcymenﬁmt@ay @@@égpﬁ@d@ﬂsatom SM@rllqmsdanmethe
aboq%gg rotating drum 134 i o whi ch t he ca
r

S
thgeq R ESHT PR usTrated e righretud. Pragt ‘#‘F%u‘fﬂ the
118685 VIy ded | peso ahé Rbiey Bdhat € cavi tyi 4683708 stay

below the exit level 163 at the upper part of the rotary
engaging base 149. Therefore, the sealing means can be
defined as "dynamic" because its efficiency on sealing
liquid depends on the rotational momentum created by the

device.

An additional sealing means 164 can be provided between
the surface of the capsule, i.e., the closing foil 135
and the rotary engaging base. The sealing means 164 can

be connected to the surface of the base by any suitable
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collecting the liquid as will be explained later in
the description. Below the liquid receiving

wanimagsspbl y 130, are placed nmeans for drivi ngpey@p2009/052327
capsul e receiving drum 134 in rotation inside the
subassenbl%#aThe dri vi ng S conprise preferably

mea
CORar ! Aot BraaA0S WAt chS cdh BESTDPTi ¥d By et ettT c?]il%/s

sOi1 02§ RONES . i Theraed £5pifj £ctdoNi sybassesblyich a$plles
conprises a water inlet side conprising a water in

an3sxial f feq diconhunieation pstseahiont vl t hee watepule
n g
R A R e
cadhlanin ntles n@éntmfﬁqal%it@mi@mt arlye sdaped, tohis
recei ve the cafsule. The rotar%%drun1134 rol ongs.

SRR5EPY BXIAFI TPy REFBERALT ny SHRTES 137 Whith ¢ Liduid
vIRI phail fede F Nk pE atd opal el &t onshi by r@i@éwfoﬁ 0o BNthe
outer base 138 of the liquid receiver

cobteatt omal cgui dv ngo freahst1g89devkee a wfeb@kalyngtm
cfgedke bearing  Therefors jLhe 10tary drumis. o p1c <o

eS|gned?o Fof Al e aY otind 2> edi an axi e | Twer e %%e
tioat eatbasen 138t of theres@ced vesnt sct i xethweeh atmeyeli@uld
the device. The liquid receiver 133 can be fixed to a

ARBHUSTRCUURT of UE FeChDtOF 1219 BIPPolEs 1A Fortakanpl e.

séuBchani cal coupbing dédcd SoP'ﬁQ&geﬁteHﬂ@ti@trﬁé{@Efal
between the rotating shaft 137 of the drumand th

sehlafas 14@dlodr t e st orordd00-Congi deri ng t he mater
i njection subassenbly 129, as illustrated in figures
13 and 14, it conprises a centrally arranged water
injector 145 which is fixed in the device relative to
the longitudinal axis | of the device. The water
i njector conprises a central tubular nenber 146 for
transporting water fromthe inlet area 135 to a water
outlet 147 that is intended to protrude inside the
encl osure 114 of the capsule 120. The water outlet 147
is formed of a puncturing neans 148 such as a sharp
tubular tip that is able to create a puncture hole 115
through a closing foil 135 of the capsul e and through
an eventual breakable part of an internal elenent 180
conprising openings or slots for filtering the
substance in the enclosure. About the water injector
is mounted in rotational relationship a capsule rotary
engagi ng base 149. The rotary engagi ng base 149 has a
central bore 150 for receiving the water injector 145,
in particular the piercing tubular nenber 146, and
rotational guiding means such as a ball or needle
bearing 151 inserted between the base 149 and the
i njector 145. The engagi ng base further conprises
outl et piercing
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menbers 152, 153 protruding fromthe di sc-shaped

engagi ng base 149. The piercing nenbers 152, 153 can
weowmadsbs cyl i ndrical portions with a slanted BOL/EPZVG9/052327

surface able to cut or perforate snmall holes in the

sealing foil 135 of the capsul e. The piercing nenbers

are arranged at the periphery of the surface of the

engagi ng base, preferably evenly distributed to
cpaiws e several openings in the capsule for the

centrifuged liquid to | eave the capsule form ng

several streans of I|iquid. The pi erci ng nenbers
1 PRV AR, 8 COONCGLL 0N BEL ween: L1163 SR JAP BOIELAR o ce11

capsul e ena |ng to dri e caps inrotation
byo@@$hEmgmli@ui@ethaseghAth@rﬂmm@tamcenesas@ecentﬁifm@ﬁl
f|nvent|on t he wat er ection s bassegf ¥ 129 furiﬂ r

%6%%?15%%e%¢%%l%%559%?E ﬂ%% tort %n?? Pt heT? Y
p@fé?édiqﬂt@lmth@é ts1di sghargedafrom & hendevice. The

ve system 156 can be arranged around the capsule
rotary engaglng base 149 in the formof an annul ar

5 ' n C

2 L 00 B LT ra nhL o P SR S 0EE 0L Onas
bgpt 1 agsng The aamytamn@n@aglm@r@@r&mmmuiBYbynalmﬂE@ea

pressi ng peripheral surface 159 which applies a

closing force onto the peripheral rim 148 of the
3%@@%@&&@&@%5 to &Ee?irﬁé ct wezflmeélﬂlla%d

under the force the elastic [oading means. The
rehgagbhgl pepesdnods57he scepl i hy biasedseon dhecrihiofiid
hége apggle%gycéhf el astic | oadi ng neans 158 inserted

in ace between’ the annul ar engagi ng portion 157

and a portion 160 attached to the engagi ng base.

Therefore, at a rest p03|t|on t he_engagi ng portion
1#%1?0%%(39%%“%%? e%%%%s cPbst ng”orr e He ¥ ofrae

c$m£@p§yl £1.40881 o L e, copps essi ye; s L ect 084t he
el astic | oading neans 158. According to ‘an aspect of
lmheeaaaen&ftmr a @ghanmcneeaVOhe@msoﬂ611q31®ro$|ﬁebla@
i |nt§£%ace b %meen thedgateé %ectgr 45 a@d the
%a‘b $TI @ base 1497 TR HYRAnT ¢~ 584l Thg Hiand
eTapstéake the forn1of a free interstice 162 between the
pi erci ng tubul ar nmenber 148 and the bore 150 of the
base Preferably, the interstice is a threadi ng which

d i ofe LisehfsT y L S€ ns
|s t uégd%%?%nggn$o{€r%v?g% veﬂ??%ggfﬁlg égéigg%ﬁg?
cosdicont & netosad t ied capsuhe. rheni dhel capsedel s s
ierced by the wate n he g S_can escap
g HEL i B LT, Db b8ty SR beC AR o ghe top
ot asges enough twe proVi de passage to the gas nol ecul es.
Gas contained in the capsule can be gas originally

contained in the substance itself such as carbon

6giﬁé{ﬁgdfgécgpéiﬁs @gdéfaiﬁnfftw@@?e%HC@hgsgas purge
conduit is closed automatically by effect of the

centrifugal forces acting on the closure of the valve.
7. Method according to any of the preceding claims,

wherein gas is removed by creating a controlled gas purge

substantially at the central axis of rotation of the cell.
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nitrogen flushed in the receptacle before closing. As

water starts filling the capsule, gas is pushed
w0 booougdsog he pierced water inlet and beverage PUL/ER1089/052327

of the capsule. Since the valve neans 156 cl oses the
passage to the collecting cavity 163 under a certain
threshol d pressure, gas is not allowed to escape
8 t hmotgha t hec ¥y ad veg meansn 4 56¢ eref@&@dl@%scleﬂ% to
escape through the inlet 115 pierced in the foil of
W]%Wéeh%p%w elangenperdipy direetion A ¢hrbughlehesas purge
e 2 en the engagi ng base 149 is driven
Ouﬁéf% ?o%ﬁgﬁ%%yrhe capsul e 120 during the
centrlfugatlon operation, the threading 162 of the

bore is arranged to turn helicoidally thereby pushing
91 heetheWli debockih® theagapstl ehé notdecdingctlioms, .

The nonentum created by the rotation of the rotary
WietHRbR N9t Hase BRI ??ﬁ%?@hl%tth%a%%r%%%e@a$n@%¥%%m%e
c@%&@?fisow “Pk'&'?ﬂ&'tém}f’fé’ﬁ”ﬁﬁ%w M?eétﬂﬁh d. byq %

punp there y causing the liquid to stay below the exit

| evel 163 at the upper part of the rotary engagi ng

base 149. Therefore t he sealing nmeans can be defined

y nan1c be ause its eff| ency. on seallng
epéﬁ OB T RR POt At F dnat T h ht T At € by t?Pr ye
tieyhge a Avnaddttdenednseatd Ny eansnddd £adube the said
provided between the surface of the capsule, i.e., the
feroki hyr i I13sCahid t Henfotary engagi ng base. The

seal ing neans 164 can be connected to the surface of

the base by any suitabl econnection neans such as an
ladhésived orcob hérwg sec Jhy soSeahé n]grﬂceem'sn@ sclaims,

refera n ns whi ch i es _an_axi
Ricatete Tt at o el HR LR S e e TILE
dPsenenysd | F aeh dehé ose 11 owh byl on &her sef dacecofit theugal
capsule in the centrifugal direction C. Therefore,
SRPFS seal tng Aeang al $o5praverdsval bypass of water or
liquid via the outer surface of the capsule in
direction of the collecting cavity 163 of the device.
1Pr diletlabdl yfot hereont acg sebi@mgdne@msstsbbéaﬁe@ma& cell
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13. A beverage production system for preparing a liquid
extract from a food substance contained in a cell by
passing a liquid through the food substance by

centrifugation of the cell comprising:
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3 . Method according to clains 1 or 2 , wherein the
rotati onal speed of the cell is increased after |iquid
whamofindsbed the cell. 4 . Method accordi ng to BCBEPB®0R052327

or 3, wherein gas purge conduit is closed and/or the
_rotﬁtioqgl.s eed.is increased after a deiernined n
vol uh@"' b Hlﬁ%?‘al‘?% PEEPRd P h theScetidortafterty the
cdredetermned period of time has elapsed. 5 . Method
according to claim4 , wherein the gas purge conduit
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after a level of liquid is detected on the top or
routside of itdestcebhe Gentibihodl aseeedi ng to claim?2
wherein the gas purge conduit is closed automatically
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closure of the valve. 7 . Method according to any of
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r &GO A DY E8,RNYLOf cdhe preceding £l 8 gy naherei n gas
iIs renbved by creating a controlled gas purge outside
of the cell. 9 . Method according to any of the
precedi ng clains, wherein gas is purged through at
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concentrically arranged around the said first liquid
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precedi ng clainms, wherein the centrifuged liquid is
prevented from bei ng di scharged fromthe cell until a
sufficient centrifugal speed is reached by a
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filled in the cell and the cell is rotated at a first
rotational speed and an extraction phase during which
liquid continues to be filed in the capsule and the
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than the first rotational speed. 13. A beverage
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injecting liquid in the cell, - rotational driving
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17. Beverage production system according to any of claims
13 or 15, wherein it comprises means for detecting the

filling level of liquid in the cell.

18. Beverage production system according to claim 13,
wherein the gas purging means comprises a fluid selective

sealing means.
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rotation at |east one centrifugal speed, - a

peri pheral discharge neans for enabling |liquid extract
woeodvaassest he cell at the centrifugal speed, wheT/EPI09D52327

conprises a gas purging nmeans configured to renove gas

fromthe cell as liquid fills the cell. 14. Beverage

production system according to claim13, wherein the

urgi ng neans conprises at | east one, gas dedlcated
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rotati onal speed of the driving neans to vary the
beverage preparation cycle froma prewetting phase to

an extraction phase, 17. Beverage productlon syst em
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[Tquid in the cel 18. Beverage production system
tlaceaddipg to cIa|n113 wherei n the gas purgi ng neans
conprises a fluid selective sealing neans.19. Beverage
production system according to claim 18, wherein the
fluid selective sealing neans conprises a free
2intessli cerbetegnusbe 1hqthd hejecti ageoransgand any
bore of a rotary engagi ng base engaglng on the cell
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wherein the filter is_placed in central portion of
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capsul e.
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