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FIELD OF THE INVENTION

20 The present invention relates to cell culturing systems generally, and
specifically to automated cell culturing systems for cell therapy, diagnostic testing and

biological research and development.

25 BACKGROUND OF THE INVENTION

The following U.S. published patent documents, which are incorporated herein
by reference, are believed to represent the current state of the art:
5,424,209; 5,473,706; 4,966,853; 4,090,921; 6,790,654; 6,673,595; 6,261,832;
30 6,238,908; 6,228,635; 6,048,721; 6,096,532; 6,066,497; 4,696,902, 6,780,617;
6,127,141 and 5,985,653,



automatic functionality which nodul ates (e.g., increases or decreases) both
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which receives at least one tissue containing a first plurality of cell types having a first

proportionality of numbers, at least one second functionality operative on at least some
of the first plurality of cell types and adaptive control functionality operative to control
the operation of the at least one second functionality as a function of at least some of the

25 numbers.

There is additionally provided in accordance with another embodiment of the
present invention an automated cell processing system including a first functionality
which receives at least one tissue containing a first plurality of cell types having a first

30  proportionality of numbers, at least one second functionality operative on a second
plurality of cell types being at least some of the first plurality of cell types and having a
second proportionality of numbers which varies over time, monitoring functionality

operative to monitor variations in the numbers of the second plurality of cell types and



of the first plurality of cell types, nonitoring functionality operative to
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invention an automated cell bank generating system including functionality which

receives at least one tissue containing a multiplicity of cells belonging to multiple cell

types, automatic functionality which modulates (c.g., increases or decreases) both the

25 proportion of cells of at least one of the multiple cell types as compared with at least

another of the multiple cell types and also modulates (e.g., increases or decreases) the

absolute number of cells of the at least one of the multiple cell types and storage
functionality for storing the at least one of the multiple cell types.

There is additionally provided in accordance with an additional embodiment of

30  the present invention an automated cell bank generating system including functionality

which receives at least one tissue containing a multiplicity of cells belonging to multiple

cell types, automatic functionality including cell culturing which modulates (e.g.,

increases or decreases) the proportion of cells of at least one of the multiple cell types as
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second functionality as a function of at |east some of the nunbers and
storage fuMNQ My for storing the at |east some of PEHE206/08463p| urality
of 10 cell types. There is also provided in accordance with an enbodi nent

of the present invention an automated |ong-termcell nonitoring system
i ncl udi ng f uRREERAEH AR 4 1eoni ather alibe pwliple colldepss awhdomps Sneiondiy &rni ng a

mJ'“p|'C'tYSt@ifmof%ﬁéit%ak%%@ﬂ%é‘&uk@ie@éﬁ%@sle cell types, automatic
functionality whi ch nodul at es g., increases or decreases) both the 15

proportion of c el hereds fugther)pgoyd edé%%’c@ffiﬂlcﬁémhﬁlﬁﬁhﬁqf‘éﬂb@élmeﬂ‘t predreggntconpar ed

with at | easinveraBftditoreficd R bl gfdl&htﬁlg%?dtém M]B@i‘ﬁo@ﬁ%t %a%nmgmges (e.g.,
i ncreases_or decrease the absolute n er of cel the at | east one

of the mufti ff’lcgv?eqtﬁeats B%esussﬁ?\dfo‘l‘t@ﬁ’&gtaeg“fﬁ PRiBHt of é‘ﬂl E}’QP% h?‘ilfrgga first
functionalit p’rof:@ﬁo:ﬁh@rdfﬁ@nbé’iﬁ aBleadt @S EccaAGuRtioldlg, dPdtatih PbLatGLd sol¥ PES -

prosent . 20 PHUSREHBrRK SeiiE et B SRR BN AU HORFERR PGSy hem

i ncl udi ng f uoetdtiomaf iht yt lahdt ohe sdceﬁemaﬁmzﬁity bﬁ@.ﬁinc@ﬁleoﬂalt $B4QoLOBE AN NG a
et Fonst | /g RRE L AR o b Bt B8 2P0 M eases o
decr eased) tb@ltmes)portl on of cells of at |east one of the nmultiple cell

| oho-term nont tordgt 3ot pofRS F Akhetaih e Fiubalidighe B oot
one of the maketiph en m@dﬂlatttwlpwterﬂ kel monigrifigisytstear ingnding ﬁke&mﬂn—amn dance
WL an, erbokaRaty fly bheRLESS Rl YRRLEN A0 ATRhET, LORGLSAT, °FL

monitoring systeminclu at | east
one tissue c‘?smsailwfmjlcacwithsatht}pwtmhlmc’ﬂyla@f (eam mcreeysm drareigag) tilf the St

proporti gaal fn%%orﬁ’fn é}%@‘ﬁ&e&&t 168kt +n%ac?%e%(9tl £ %QPﬁpésuﬁ%hl% kv§ ¥ PREL AL ve on

at | east sone first plurality o types, iJeeontr ol
functional i t%ﬂoélﬁ‘é‘r"fé’cl? Wémlpl? €Brhitnee pud fleo mefwatest(p-pn ingfeaseh or éﬁtcrdawabtﬂle one

second funct ignab inlMb@oraciineht aPeah oal of ﬁ@%&m JTE‘eﬂO% éshﬁ]éi 19:%!;,"1}8 , and
|

| ong-term noni tored culturing functionality for “stor east some

of the first™pHigredicpiiuying functpnalityyfpesioring thmt @@@@ﬁq@@@@lmﬁﬁﬂma/ 000633

There is still fuhéBeyradafieiggRovidtddesREHRARE %ﬂfﬂ"aﬁ @m@ocﬁﬁt}lﬂt of fnd Eieg(%lf
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types, automatic functionality including cell culturing which modulates (e.g., increases

or decreases) the proportion of cells of at least one of the multiple cell types as

compared with at least another of the multiple cell types, and long-term monitored
25 culturing functionality for storing the at least one of the multiple cell types.

There is further provided in accordance with an embodiment of the present
invention an automated long-term. cell monitoring system including a first functionality
which receives af least one tissue containing a first plurality of cell types having a first
proportionality of numbers, at least one second functionality operative on at least some

30  of the first plurality of cell types, adaptive control functionality operative to control the
operation of the at least one second functionality as a function of at least some of the
numbers, and long-term monitored culturing functionality for storing the at least some
of the first plurality of cell types.



having a first proportionality of nunbers, at |east one second
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invention an automated cell bank generating system including a first functionality which
receives at least one tissue containing a first plurality of cell types having a first
proportionality of numbers, at least one second functionality operative with respect to at
25 least some of the first plurality of cell types to at least one of add, mix or remove at least
one material, monitoring functionality operative to monitor the at least some of the first
plurality of cell types, adaptive control functiomality operative to control the operation
| of the at least one second fumctionality in response to at least one output of the
monitoring functionality and storage functionality for storing the at least some of the

30 first plurality of cell types.
There is still further provided in accordance with a still further embodiment of
the present invention an automated autologous cell therapy system including

functionality which receives at least one tissue confaining a multiplicity of cells
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second functdromafilst Phurdfcy df NG hes Oflafve bntl B AR HAE opdratdGo VoL ONS 1N

t he nunbers of
operation of the at least one second functionality as a function of at least some of the

numbers and autologous implantation functionality for supplying the at least some of
the first plurality of cell types to a source of the at least one tissue.

25 There is also provided in accordance with another embodiment of the present
invention an automated autologous cell therapy system including a first functionality
which receives at least one tissue containing a first plurality of cell types having a first
proportionality of numbers, at least one second functionality operative on a second
plurality of cell types being at least some of the first plurality of cell types and having a

30 second proportionality of numbers which varies over time, monitoring functionality

.operative to monitor variations in the numbers of the second plurality of cell types,
adaptive control functionality operative to contro{ the operation of the at least one

second functionality as a function of at least some of the variations in the numbers of



WD 2006/ 129312 PCT/ 1L2006/ 000633 the second plurality of cell types and
aut ol ogous inplantation functionality for supplying the second plurality
of cell types to a source of the at | east one tissue. There is additionally
provi ded in accordance with an additional enbodi ment of the present

i nvention %9 A% 3Ma2ed autol ogous cel|l therapy system FW}’MW](’E&’G? first 5
functionality which receives at | east one tissue containing a first
plurality of cell types having a first proportionality of nunbers, at |east
one second f tsctecenaPlua)itopér il Wassofnd agtologepst implamtatios fagpsionglips forpl ural ity

of cell type@ppwmf'gitﬁeosre&m plAIed bRRA Yo QRGIAL drYR ok Rast BREVSRY
differentiation of the at | east sone of the first plurality of cell types,
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at | east onetses@ed ikGenlibh eh ia0RAkicl YuloldgbiR SRANBGadyOsyalem! BABAnPRGRQUL put  Of
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source of t hgavade 4 ReSirogungonkiiy DY BumbbRe hifedsSodetbddA fundfi@Miig @gerhtiveacor dance
with a further e odi?g%rﬂt of Ehei prfcses nt invention an aytomated aut ol ogous
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| east one ti s®uierdifftraitingioagolahd hirlsidst pindrofitet fitstgflurality lof tatpgpeshadpig a first
proportionalit nunbers, at. | east 0 second f tionality operative
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functionalit er at.] t nitor,.the at |east so f the fir

plurality of Xlgéel? Ou?yﬂﬁlé%?tag%fg%fl 1|°%l/°enal(1: ner oFF pil‘l%?ﬁ:t Iofa efm?ysogﬁeorfa F\slﬁemt o]
control the plpsiintafosil @Pesdd abdveceal theetistst ardissecond functionality in

response 1o at | eagl iORFnOUMIcd D ackOBanclBith b Ren AR LM drdoiN

aut ol ogous i npl antation onalrty r supplyrng t a sone of
the first plvedtion yn ghlogeiell antpirggust esll shasayrsyetenfindiviingat fikse Agctionltyt i ssue.
There is;sti #V]]icfl oLiD&Y at RLQVdnd kul PoRBRAE Qﬁ&?@aﬂi ﬁeﬁygké ]ilafVle Lk
enbodi ment of the present i1nvention an autofmated non-duto oggus cel l

t her apy syst BRprienaligy of gumbgs.fafilgest pusrsagand Jungiivnahtycperalixeasthaespredésat one

tissue cont ajof Rgnormhll filkitrbiid ¥r Qi1 174 oSt REk BRYIMEY 1Ax BMehbRl £148! | types,
whi ch hodul ates (e

automatic functionality wh odul (e.g.,  1ncreases or decreases)
both the propsredteisl gronerinesfupgtiopglity enestiveisanetor the ashigast someefdeifirst t ypes as

conpared W t fuatityl #ash 1780 tBgivetodBeRAM bRy 8p&alk «§ YRS ARdpaLRA |
nodul-at es (e%%'g’a(gl ncreases or decreases) the absol ute nunber of cells of
Q

the at | efst fleash guessecepd distienaliley i feggate ndf iseh-cauioBiPEgBLLe
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There is still further provided in accordance with a still further embodiment of

the present invention an automated non-autologous cell therapy system including

25 functionality which receives at least one tissue confaining a multiplicity of cells

belonging to multiple cell types, automatic functionality which modulates (e.g.,

increases or decreases) both the proportion of cells of at least one of the multiple cell

types as compared with at least another of the multiple cell types and also modulates

(e.g., increases or decreases) the absolute number of cells of the at least one of the

30  naltiple cell types and non-autologous implantation functionality for supplying the at

least one of the mmultiple cell types to a recipient other than a source of the at least one

tissue.



7 WD 20061129312 PCT/1L2006/ 000633 There is yet further provided in
accordance with yet a further enbodi nent of the present invention an

aut omat ed non- aut ol ogous cell therapy systemincluding functionality which
receives at |east one tissue containing a nultiplicity of cells belonging
to multipl ¥CWHI1203pes, automatic functionality includPREIERIS00®E turing
which 5 nodul ates (e.g., increases or decreases) the proportion of cells of
at | east one of the nultlple cell types as conpared with at |east another
of the nultiple cEiereitygéythgnprovigul inderoskengott sehplughergrbedineuied theonal i ty
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ot her than a source of the at |east one tissue. There is al so rovi ded in
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C i.ve..control nallty p
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function of @pedteasermpi:ﬁt siherehaafa sbinee olunde (astanehifen- aut ol ogous i npl antati on
functionality for t ast .sone_of t lurality of
cell types to a (%%ﬁ ?g%?Pgiﬁgﬁiﬁﬁgﬁﬂfm§aﬂ %mg?r? Q%EPﬂﬁnggﬁmﬁﬂg tissue.
Ther e i s laddinvemioal iu:y aproomtededemmta{ogms daaﬂc&evupyhssamuadddﬁdwai | figst

enbodi nent ) |nve ti n_aut onat ed on a us ceI
t herapy syst gurﬁc‘%{or@ 1-8 %wﬁ recewﬁ%)af Farsg?nef ﬁ%ugtcfngﬁlgwﬁt gg&i? “Sat | east
one tissue chavim arﬁxstgnr‘aaoftwnsltty pf mumatiers) yt lokt ane Isécohq/ ﬁmstzdmal\w pperaivkionst
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a second pl ura |ty of cel ypes pIurallty
of cell typ@gmmwdﬂhaﬂﬁm@Pmm%@@@ﬁdmbmwpgnmﬂﬁm@%n@&W@&ammmberdkmhnﬂh varies

over ti mgs drl il Bt Anald=h ARSNGB EOL YRl gns 10 the

nunber s of t secon plurality o ypes,

functional it E?af"é geretf thefisbpleghtyra o W@G&ip@rrmlplcm Oth@f il e setred afdlst atone
second functj.onalddsyeds a function of at |east some of the variations in
the nunbers of the second plurality of cell types and non-autol ogous

i mpl antation fundgiedhadditiopaliynprogidpp inydcagydanee with @a rddipnaily einbydinént c el |

types to a rgchphRht ﬁl%mntaﬂ@amﬁm& QAbE-&R010 ouE Bén aarerabfey%&npﬂau&h §ue 30
There is_further provided in accordance wt further 'enbodi nent of the

present 2% nvEt ﬁ%ﬁloaﬂl%ﬁihﬁﬁéﬁ@a’eﬁ ghlegst o %S@wn@mg 2 ﬁ@? apyrlisyef et

including a fybé&sShaving a first proportionality of numbers, at least one second functionality
operative on a second plurality of cell types being at least some of the first plurality of
cell types and having a second proportionality of numbers which varies over time,
monitoring functionality operative to monitor variations in the numbers of the second
25  plurality of cell types, adaptive control fimctionality operative to conirol the operation
of the at least one second functionality as a function of at least some of the variations in
the numbers of the second plurality of cell types and non-autologous implantation
fonctionality for supplying the second plurality of cell types to a recipient other than a

source of the at least one tissus,
30 There is further provided in accordance with a further cmbodiment of the present
invention an automated non-autologous cell therapy system including a first
functionality which receives at least one tissue confaining a first plurality of cell types

having a first proportionality of numbers, at least one second functionality operative on



functionality which receives at |east one tissue containing a first
plurality of cell types having a first proportionality of nunbers, at

| east one second functionality operative on 8 WO 2006/ 129312
PCT/1L2006/ 000633 at |east some of the first plurality of cell types,
moni t or i ngWMAUAeY128Hal ity operative to nonitor differehE€TH2PWROEH t he at

| east sonme of the first plurality of cell types, adaptive control

functionality operative tao control the operation of the at | east one second
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| east one second funciti ratl ve . W th respe to at | east sone of
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| east one matlmp'radmt mmnmohcan Bﬁtgmitﬁthﬁciﬂ—m&ﬂd)gohycdﬂnﬁd’rijiylsyﬂetii el laGlisit he at

| east some o r ral it f ce es, laptive c r ol
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wi th anot hergroadi SRt ﬁ&ﬂ;q’la{aﬁty%'fga?%esb{;ﬁé Je Shol %tz%aléll %ﬁ%r% Ve, taUt ol ogous

cell therapy systemis op Ive to hea t'Re first
20 pl ural it ycasfrokhe pregasion shibe ablast hee sseendrfongibuatinl in respafse medtllea‘sMpeS in the

formof g OPSutput 6f A H}oni‘ﬁﬂfh@-ﬁngﬁonfaﬁ@%@nw e{u?tqoughﬂq{g%ﬁmor% ﬁa&?@%ﬂﬁy gpce wi th

anot her enbodinent of the present [nvention, t nom: aut ol ogous
cel |t her apyS'8pking s & lgpfepme plide figst plyralith eftcell tiipes tate ew@pisat ofonthant t he

first pluraldgpeeor thabi bResk igQee of the second plurality of cell types in
the formof drops, 25 cream gra or freeze-dried products. In accordance

with yet another I%WBH}P‘FFér‘ﬁ“h@PO prenpedigept ofidipmsesentdnventien, thegbiomeigdus

i npl antati thuftdlé‘gbhs Q8B tHetayy fs%ﬁ &aoséeyalumg ) Bﬁppgx thb %@éastsém% &f thd R F1 7St
pluralit | east . some of the second 1o@ura ity of types to a
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In accordance with another embodiment of the present invention, the automated
non-autologous cell therapy system is operative to formulate the at least some of the
first plurality or at least some of the second plurality of cell types in the form of drops,

25 cream, spray or freeze-dried products.

In accordance with yet amother embodiment of the presenmt invention the
autologous implantation functionality for supplving the at least some of the first
plurality or at least some of the second plurality of cell types to a recipient other than a
source of the at least one tissue includes antomated packaging fimctionality.

30 In accordance with yet another embodiment of the present invention fhe system
includes automated packaging functionality.

In accordance with an embodiment of the present invention the automated

system also includes qualify comtrol functionality. Typically, the quality control



30 I n accordance with yet another enbodi nent of the present invention the
system includes automated packaging functionality. In accordance with an
enbodi ment of the present invention the automated system al so includes
quality control functionality. Typically, the quality control 9 WD

2006/ 1293 1% 0R0F912P1B06/ 000633 functional ity i nterfaceBCHIEAOPS3honi t ori ng
functionality and the adaptive control functionality. Additionally or
alternatively, the nonitoring functionality includes optical inspection
functi onal i t yncienaliycieaiases ovifh s meRstoras pelivemd 8f adaetiver eontsplt

i nvention, t Rl OKidGonaly §umehkRR! bt YnohSorRR HiRlibMEr iR BB LY MoNi tor
the cell types and/Qr other paraneters. Such paranetersS may I nclude, for
exanpl e, themé?“&f“ﬁf’sig‘)%ﬁ‘tmﬂlﬂéy-syst em's functional sub- units.(e.g., based on
sel f-testing of imeudvada@te FdRab@¥edusbotfineRl SRR préRMikieh G 1 Rftoring

operati on)j, g’])é‘_ol. ra]%ll gn dates of varll ous, conponents or, materials (€e.g

VEGF), or° cafFPHPaEYdh OBEAHSRveReey vpteidat selt pg andisr glet paggmeters.

Al ternati vel gycht faeanrapsné @y iimbindd,Ofof tiaedpleD B! sidiys dFShOBRkalsi fetbel FaRI t or the
cell types and t(}ée %th r pa[ﬁrTﬁtqeri. OIHJ- Si E:es? ]Iten accordance wi th anot her
embodi ment  of MPHE SpPEAMT FHUEHES ShmFHetoq d3 el QORPPS| CRERIgE TNl i ¢y
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| east one tissue I ests. .ln acecqgrdance w t t anpt her
enbodi nment of theIﬁ?p'lirc %@é%c?%ﬁt@%ﬁ?élgn&%ﬁ}?gmg gﬁ ?ﬂ\? Iesg%n ‘r/e(')lpo’%/ ﬁ%‘fc@'ﬁagﬁ;{al ity is
oper ati ve t ocquie¥ dmetiemplityeasplognempling Hencfiotalipwifargpretidipg duality reespanse t o

i nputs recei yadifroam4 e nmn kord [ LLYar VALY, Pprocess paranet ers;
20 vary proceasg’_fsl Qg\;, velpjlag?@l Eoggggelgast{ngggéﬁ%@ﬁ g]‘;;%‘glr gaenﬁﬁf Shg P“é@?’t %en bat ches
of cells or Bwplonalithdravpinttmghe qipkis seuted sanapiet ipleles aideanaommiaf gsritity

superVvi sty RAKsRNAGH AB-e SRl -gs,»n@{ ! I met ers.

I n accor dance,vﬂﬁt’h yetcﬁangt?her Ygln’bo |uﬁ%%¥a§%gﬁﬁt %ggﬁggieg%g%icﬁ%ﬁ%?%ﬁ t he
adaptive co¥ttf-ol functionality is operative to performat |east one of the

fol l owing steps imp aco%ﬁaﬁ&sﬂ&%@anbfaeﬂ SR ch R REke e U G d ﬁ@@%onal ity

for evaluating the quality contro sanf'pl es. vary process paraneters; vary
8

process f| owfoel fURgtionrly ds opgafvgHetisrerm ot iayt ovepftthe &tlioning Hesdhes of
cells or ot hRpoR® 18hidrtsSeRfrel HSRARIBEkI AR AREDARRS: WS RbR&Spatdneters;

20 vary process flow; verify process parameters; order that certain batches of cells or other

materials be discarded; and provide warnings to supervisory personnel and displays of
system and methodology parameters.
In accordance with yet another embodiment of the present invention the adaptive
control functionality is operative to perform at least one of the following steps in
25 response to inputs received from the fimctionality for evaluating the quality control
samples: vary process parameters; vary process flow; verify process parameters; ordex
that certain batches of cells or other materials be discarded; and provide warnings to
supervisory personnel and displays of system and methodology parameters.
In accordance with still another embodiment of the present invention the
30 adaptive control functionality interfaces with at least one of administration software and
at least one historical database. Additionally or alternatively, the adaptive control
functionality is operative to perform at least one of the steps in real-time. Typically, the

adaptive conirol functionality is operative to perform at least one of the steps in

10



supervi sory personnel and displays of system and net hodol ogy paraneters. In
accordance with still another enbodi nent of the present invention the 30
adaptive control functionality interfaces with at |east one of

adm nistration software and at |east one historical database. Additionally
or alternatiQ¥P412°Hhe adaptive control functionality PSTHZM4P% to
performat |east one of the steps in real-tine. Typically, the adaptive
control functionality is operg % ve to performat |east one of the steps in
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one of the mylti in ical .re earchtool
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seal i ng engagearat ul, Al.d east. . ONg sel bl ade
mechani cal |y assoca:l\tsaezugb a&ngltgh 4 é covées!ra:'l;h erg{‘)m!g the era o%nufﬁgis]éover

rel ative to ®faingasgengiely |ﬂdb§lrcl4315's€éalﬁélcn@ gofwils @hﬂfge,far ocmet mzanged for

ci roul ar| y- shangeloer o Mo IMEAATRR A PEARLARNGS LR, ALNERRRY ment of

t he present |1 nvention t he cover formed east one oOr a septum

el ement oper fqeirdeds Bith the eyar ‘Gbﬁf%ﬁb’ fata‘mfp@ftﬂl? ﬁ@’edeﬁwﬁfe t theclishtievideanul ar

di sh, andsa yepn ofh&l%%ohﬁh@&&@laﬁ{r%ébéi?éill'gfbxﬁﬁ&ﬂfa@@”ce with an embodi ment
of the present 50 invention a ne for "aut omated cel | processing

i ncl udi ng recei vithgeeatlarsasth Briebefiaguor heonesartinvrgtion herevepisifeimed of cel | s
bel ongi ng t ownhitleddt EneCetlal septtROtenRBfopRisti GORE Hr%@tltll)ﬂ of 4 PREGAS IdVeke Yo OL herwi se
nodul ating b th t he prggﬁ?rtlon of cells of at least one of the multiple
cell types a fighy 20f 2 %t | east another of the mul ti ple cell types and

t he absol ute nuribes 1@falsbeb1|os1d@ci it RecodtandeLash ANEmBIdihé® JFUhd bRk&icel |

t ypes. There .is ad | onal | X 5) (?w ded.in accordance w.th an addi ti onal
enbodi me q O1Pvent1onamet o for automated cell processing mc nding recetving at least one tissue

containing a multiplicity of cells belonging to multiple cell types and automatically
increasing or otherwise modulating both the proportion of cells of at least one of the
multiple cell types as compared with at least another of the multiple cell types and the
absolute number of cells of the at least one of the multiple cell types.

25 There is additionally provided in accordance with an additional embodiment of
the present invention a method for automated cell processing including receiving at least
one tissue containing a multiplicity of cells belonging to multiple cell types and
automatically culturing the cells thereby increasing or otherwise modulating the
proportion of cells of at least one of the multiple cell types as compared with at least -

30 another of the multiple cell types.

There is further provided in accordance with a further embodiment of the present
invention a method for automated cell processing inciuding receiving at least one tissue

containing a first plurality of cell types having a first proportionality of numbers,

il



t he present invention a nethod for automated cell processing including
receiving at least one tissue containing a multiplicity of cells bel onging
to multiple cell types and automatically culturing the cells thereby

i ncreasing or otherw se nodul ating the proportion of cells of at |east one
of the mul M 2&IE types as conpared with at |east BEHAWORMSHE ¢t he
multiple cell types. There is further provided in accordance with a further
enbodi ment of the present invention a nmethod for automated cell processing
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cel | types hayrdidg asJmﬁ@ﬁmaf@@éagﬂsb@aafm@xurﬁ)cfersnunbers 11 CVO 2006/ 129312
PCT/ 1 L2006/ 000633 operatl n |, east sonme of the first pI urality of

cel | types and comffedt pithig fﬁé’m" ér‘%tf‘?cﬁﬁla%@ "‘éithf%ﬁ’(l,]tfi“‘if#r(?@ odimpg 28t~ some of

t he nunbers. thibeEmt in$exﬁlbﬁ£ine\'fhb|d foh@tﬁto@ﬁt@d/bdﬂ%chs@m@%&w d:g&s&:wugtameaststl I
further g‘oodl nent of .th ion or automated cell

e
processiny i {t UL @%{ﬁﬁ Ifrall't@a? t“’e £YBGH a‘f”il%ﬁg.gs’tdﬁ?ﬂoé‘?%?% first
plurality ofnmﬂiefs byepeifg bavisB@na plirdlig oPEaMngpes ibomalai Ieyst@émélwine&"ﬁst

operating on a of cell t ei.n t sone of the
first plur allﬂmia ? Cegche'%i’ %%’é’}ggﬁ&e??ﬂe?rﬁﬁ OIE‘B@ %ﬁ%ﬁgﬁﬁ?ﬁ’ﬁf Y of
nunbers whi cimcvammwmnanﬁnsnﬁ thempumbienr dfribe mandafﬁlumn@ dfreell hgpeg uader s . of
the second p contro he .oper at as a
function of éq[lﬁ&?l %%{mogﬂ méfa S )égmf‘/i%nr‘l%ggle(% I?J%OHR‘ %‘}%lgr"é% h?r t he
second pl@r a¢ﬁ_thwsegjnd@bird11t3t9fmeﬂtypérmere is aI SO provi ded in accordance with
anot her. enbpdl e et%fis LIQ(? R)K/%gc?ﬂia COIQX[% Qtvt'm%n ngthgreém %glmen topé%é d cell
processi ng including recer i one Trssud  contarni né’ irst
plurality ofingaitipn ¢ ygthed fca\autngatad féllgoceprigpiovledingrataitipg aﬂeanmnmbessse
operating on ﬂﬁﬁ.a f.LrSt r nonitoring
differenti at ?Dg%ldi%ag%ﬁr& I%I(fafgg}tl I;oer%rehao%gtaﬁg}si mggmsfahb %,1}' ot " cel |
types and co¥RerabRg phg ledsbsopisent dhei fivef HhirrahtveﬁmﬂrtmesmoxatonngeéxﬁemomOmut put of
the moni {origond ekt QR ditde ﬁrlbﬁ{,ﬁhfysof%gﬂ LORRY doWor i ind %gerktmﬁ%gcm dance

with an additionally enbodi ment ~of the présent Invention a net
aut onat ed ce‘l‘ﬂﬁpﬁﬁﬁedééfé%ﬁs?f&ePWEPWW%@@&%O%W | east one tissue

containing a fi r%e@hymhﬂohmhpﬁroﬁaéd inl A4RREnBAW R n Addididrafty %cha%énltonal ity
of 20 nunbers, at |east one of adding at |east one material (e.g., cells,
i quids, mol ¥chi pesentigvesfion p gisthod deyrautanfatedisell procassing inghidingrgeeyingdél | t ypes

and renovi Ngea ohetfle c@ﬁlﬁmﬁ%taq{rbt%lurﬁﬁﬁm&ﬁl P8 BinSOHRL ?ﬁ) 6rr@naf1t'yro§t
plurality of cell npnitorin e at east Sonme .0 It) first

pl ural i t3° of “UEbers, Ettiffﬁ%@ﬂaﬂ%ﬁdé@ﬁﬁﬂmsﬁ pregrateriel Gigercals H@ﬂ%mﬂs@ﬁ%@eﬂt o at

| east one oukguton@f of the first phurality of cell types and removing at least one material from at

least some of the first plurality of cell types, monitoring the at least some of the first
plurality of cell types and controlling the operating in response fo at least one output of
the monitoring functionality.

25 There is further prdvided in accordance with a further embodiment of the present
invention a method for automated generation of a cell bank including receiving at least
one tissue containing a multiplicity of cells belonging to multiple cell types,
automatically increasing or otherwise modulating both the proportion of cells of at least
one of the multiple cell types as compared with at least another of the mmltiple cell

30 types and the absolute number of cells of the at least one of the multiple cell types and
storing the at least one of the multiple cell types.

There is still further provided in accordance with a still further embodiment of

the present invention a method for automated generation of a cell bank including
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the monitoring functionality. 25 There is farther provided in accordance
with a further enbodi nent of the present invention a nethod for autonated
generation of a cell bank including receiving at |east one tissue
containing a nultiplicity of cells belonging to nultiple cell

aut omat i cal“f‘%lmpﬂ%’}?g&m ng or otherw se nodul ating both PHE(HF?P‘&%‘%‘?? on of
cells of at least one of the nultiple cell types as conpared with at | east

anot her of the nultiple cell 30 types and the absol ute nunber of cells of
the at | east™GHERS A FHoRRiisteprRsiERE 2 TRty phcells bopnging te multle qellast one

of the nul t'@?@s ﬁ\@cbﬁaatﬁcﬁl%eélltuffﬁ?fh@ cklfs thdrbyl indrbdstner o@iem&edﬁ&ulaﬁn%&eor dance
with a still urt her _enbodi t he resent invention a nethod for

aut omat ed gePOPAEIPHAL ¢ils gt %tge gst ‘H’&rﬂf gl t7Pes {RCSOMRIEE i 3 teast
PCT/ 1L2006/ Oﬂ&a%aoftheﬁﬁmwe Iagl @peslae@&bnugrwe &tu@me 60ft AlubREeRiyprY. ti plicity

of cells pel ongl aut omat cal I ulturing the
cells the? eby inc ’é?s’is% Vbq%ﬂél} chleia%gd‘(ﬁhaﬂoﬂﬁr tH ?"\éﬁg?hf’lp&’ﬁe’i‘ff cells
of at |east nretioh aﬁﬁﬁoﬁﬁbﬁdufbhzﬁteﬁ%bﬂterﬁﬁﬁﬂ@ﬁa 04! RaNpahAths\wdeRimtat leaast

anot her of the It| e .cell es an ri | east on of. t he

mul tiple cel % %‘é b mI‘Pi%raeﬁrFt PR SCS@C@?EI%?W“%é?‘HF ﬁ%"é“%a % %not her
enbodi ment ofurtbees, pp@amgtonaﬂmambmemf the fedi phdalftp bf edit ppR] @dug@netat i on of a
cell bank in IVI S tissu opt ai.ni a_.first
rural’ ity of g bB8SiL T Bk piP 3 os ROSH R RG0S B ek

operati ngo onmaitlplee:aﬁtypenrre of the first plurality of cell types,
controlling the r i f th unbers
and storing the a’lfﬂg é§%¥&%ﬁ%§yﬁ {1?:&1015 8‘{&&) ?ﬁa‘;v ﬁleglg%fdfmfl ypet Odl elerg

addi tional | ythprm%qeniemV¢nm01aede¢tblla§1ffe ammtedrgeaddmtm malceléﬂvblddlmdtlg of t he
present | nvetdias & LAY Ol AHLAIR! £ %4 09@319 %14&

i ncl udi ng recelv@% ast one tissue c nta |rs urality of
cel | types hergporgonehty of pumbeye. opereiinigomed wwdaﬂurnhmw@p@l Wpﬁfﬁélemglahb?a@n a
second phyr aéo'n&eyof(?ﬁe £:81 ﬂlurﬁl}{‘? @?ce@%&g afd hfivﬁ%%tseécédﬁ rtigflaht@h@f dubfbSik
plurality of cell types and having a second propoftiona I nunbers

whi ch var i esWhiglk vares 9T tirsninpwioring veragipastin dieuymiers gbtha seroet lusfittdie second

plurality Ofcel b, doMiRiBng tROFHcFaah am&euepﬁnegﬂ sB8e 85t vdiAGsliPMe Of at
| east some of e variations in t nbers of the second plurality of

cel | types a‘HEln S&flt??gse?%épgﬂfal%gﬁnwés@fisfoﬁég Fﬁﬁlaf lepit ene ¢fdhq myliples .
There is fur@elney erovided in accordance with a further enbodi nent of the
present _inventiQ thod for automated generation of a cell bank
i ncl udi naﬁ r ecei Vl’lﬁlﬁredi Ee&gfowdedmaccor ance with a further embodiment of the present

invention a method for automated generation of a cell bank including receiving at least

one tissue containing a first plurality of cell types having a first proportionality of
numbers, opetating on at least some of the first plurality of cell types, monitoring
differentiation of the at least some of the first plurality of cell types, controlling the

25  operating in response to at least one output of the monitoring functionality and storing
the at least one of the multiple cell types.

There is still further provided in accordance with a still further embodiment of
the present invention a method for automated generation of a cell bank including
receiving at least one tissue containing a first plurality of cell types having a first

30  proportionality of numbers, at least one of adding at least one material to at least some
of the first plurality of cell types and removing at least one material from at least some

- of the first plurality of cell types, monitoring the at least some of the first plurality of
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one tissue containing a first plurality of cell types having a first
proportionality of nunbers, operating on at |east sonme of the first
plurality of cell types, nonitoring differentiation of the at |east sone
of the first plurality of cell types, controlling the 25 operating in
response t &%tV @4YE one output of the monitoring funcfYHHAPIHPEhd storing
the at | east one of the nmultiple cell types. There is still further
provided in accordance with a still further enmbodiment of the present

i nvention a REtHBE $o8hoing BrepedrgdnBEFRIPOR 2bicad operury ghibe megitumEng

recei ving at filne@skiitARd dtbriBUBe £ RAKILNGMB: @ultiblosty Rhasral ity of cell types
having a first 30 tionality of nunbers, at least one_of adding at

| east one materi aTH%’E‘aols 30| paoydqed b erordgpee widh pofher exboimentof TEOTERI t ypes
and renovi nglﬁbndoﬁaiﬁetﬁlﬂefoﬁaﬁt&hu@d alftdl@g&@t:eﬂ &@ﬁf)y §ONBing bcetvin@ of 1dagt
pIuralltysof cell rmnlto d% g i t sone o{‘ heflrst
plurality”of® e‘l§1s% %6%‘6‘7“1%@3?2‘ b dE %mgctﬁl Puipisecell &E%r ol 1 i ng
]E he oper a]t i ng;tomatrca!mﬁm;e;uigﬁ)raﬂzeﬂ\xfﬁﬁodﬁla&ng)wﬂpthb pﬁfpoz}tzb_ﬁ!ofmm &ijoii: leag
unctional it e at | east one of the tiple c t ypes.
There is als ep{’]fgt\]?? B’élk‘prﬂegcel%?ﬁaaﬁﬁcq,@pw ltgﬁgﬁﬁqgrwgﬁﬁo ith%ﬁlﬂlﬁ‘é?k THe present
i nvention a typtdund tﬂeoa’oscﬂuibmmbee@fa&lllsmf thg atiagt ehd off themalpipleicalt typel amg
recei ving at in of .cell
bel ongi ng to dr?ﬁﬁﬁl %tlfeeatgegﬁl&l gfgtg%m&g %eif‘ e%t??soufcr?é)?lehgg%lﬁ%t%“re tlf)%“ﬁerw se
modul ati A8 both t'JIh@reps @qhmemlbmpmhdmblhllascomdane& witle ais tdditngl anfoodlhEntmf I tiple
cell types h r I e. types
and the abso utlgr nglceé?ﬂﬂé) cgt{miﬂjl(}%gﬁ)}t%&%a %l %Lg(];sl ‘;ogge‘:@]gfth% Epg mcf |I3I e cell
types and sieppripg pigeashencdissyecanteinpge roftitlicdy nikells pélengingl tb multipseetio a
source of th t gﬁa}t b+ : I i I ed in
@Fﬁs adt éflw&lﬁfﬁgﬁg SEJIJSQheT&% ?crk&%ﬁg%g oIh L& A)é’duﬂllé %’ Ihg

accor dance t’l ona resent 1 nvention a net hod
for automat eEFOEQ}‘tlQSfI elgslis of &l lpast pperadthe viEplg d:PIh @PW esceoinppnag with of agt one

tissue coRt ajfiRe o mAUhdIRE 8l teLindGR +é1§m% BeON Qb RbordeCo M hliRbE c% N
types, automatically culturing the cell's” thereby increasing o erw se
nodul ati ng t fees ihe spyereal dis spleag engtissust at | east one of the nul t| pI e cell

types as conpar eq‘h\életﬁ&uﬁherlp@@\%ed%ﬁac%}@énbéf‘{mtﬁﬁ ﬂrﬁi@r dthlinkRh&raRlptest¥pes and
supplying the at | east one of the nultiple cell types to a source of the

at | east one¥suiigya mefhod far pulomaigd WO%SIP%WIH@EF"‘?}W“&]@@’S% gspvesw kasta furt her

enbodi nent o$net fSuPERSRRAg alﬁ}yte;nﬁrhm@ & ARt hhahe aUteBRbRekicEp|ggous cel |
t her apy I Udl n? recel vi ng one tissue containi ng a first

| east
plural 900 RFBRE v T35t 0 PGS B GURTIRD AR YPeSt oo R ber s
operating o no;%t:aﬁh@%d fus @R o@ht 1kdEsofuk oS the Rhtbak hddksupilyisetuk af ¥REEne of

controllin he _.
9 1&16 multiple cell types to a source of the at least one tissue.

There is still further provided in accordance with 2 still further embodiment of

the present invention a method for automated autologous cell therapy including

25  receiving at least one tissue containing a first plurality of cell types having a first

proportionality of numbers, operating on a second plurality of cell types being at least

some of the first plurality of cell types and having a second proportionality of numbers

which varies over time, monitoring variations in the numbers of the second plurality of

cell types, confrolling the operating as a function of at least some of the variations in the

30 numbers of the second phurality of cell types and supplying the at least one of the
multiple cell types to a source of the at least one tissue.

There is also provided in accordance with another embodiment of the present

invention a method for automated autologous cell therapy including receiving at least
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operating as a function of at |east sonme of the nunbers and supplying the
at least one of the nultiple cell types to a source of the at |east one
tissue. There is still further provided in accordance with a still further
enbodi nent of the present invention a nethod for autonated autol ogous cell
t her apy i nMOAPGG?3125 receiving at | east one tissue coMtHIAPREIAIX i r st
plurality of cell types having a first proportionality of nunbers,
operating on a second plurality of cell types being at |east _so of the
first pluraldat yismb comhihingyeptst aheklibaci #d Grecsing HFvherPPHA 1FYtSr’/TtE
nunbers which, vari es .9V I , i tor QBI$ Stmﬁsmgoers of
t he second FﬁH‘P%{ ?per gjgg Sh g Fk@t %’gls%n&ft:tgitﬁ?%plﬁﬁm@t he oggraatl
function of daﬂferé@amn @dheablfea&t h@n@/af Ihatﬁfﬁr?éufiﬂﬁytoﬁéelhﬁw?ﬁjﬁ%“g’%ef % he second
plural ity ofopeehle by RSNt SHRRLY LR ohR 8 teCabliolg fkcdbintiy md L pl e

0

cell types t urce o | east _one tissue ﬁ i.,S al.so provided
i n accor danceppyishihapidedseone ofi e g cel fyrehie aﬁP‘EE"e‘Pftt © ?t RS U™ met hod

for automated au‘rﬁ%g%%ﬁmﬁﬁiug phEIARY adcB@bnid i@ dh%&lwmamgnfaidnh@asf 14 WO
2006/ 129312 PCT/ | 06/ 000633 " one_ tissue %ont ﬁﬁnl ng I’:ltfl rst. glyrality of
cel | types Hbwipmgerd ibyantien §r mgted i fph ApiPRgeuto & HsERY YR N at

| east sone C}teceli\j?ﬁ%zi ¢ et oRl HE@E'CBMalﬂﬁgC@fdst pMﬂﬁfy oim')d’ll]l typesl Imging a first
differentiation t he at | east, sone

irst p types,
control | i ng mrerorticaplity af Piepersn 2t igash ey a’fl%“ga"t‘t st o eenaoétﬁ’taﬁj %
noni torifg famed £ty oPO Hpes dpPleion@g me.asabnd wasial fom mmt henml tiple
cell types to a source . of tgg at | eastt . 0 eatsome Qpﬁf £ ‘Iﬁﬁ“rgﬂg Lfionally
provi ded in Hdbofabpta %Otfl‘i P& P BTl i WenRt ot T Hhe present
invention a Jélﬁttﬁféﬁj cf)ﬁtfonaigttﬁmqieeﬁin@mmmgms a1de>'cist ottervatrapyf thmg;m@gif
receiving at | east one tissue_.containin t types
having a fi r&pctopslighandsupriyps iy af)#ea‘ﬁﬂﬁ%gfrtge {t@t easi'wpgén{g %fo g%gl ng at | east
one mat eri al zthQsiahe tigast sone 10 of the first plurality of cell types and
removing_ at |eas one erial. froma baihdag: JrideStesdkural ity
of cell t3ypes, nomfEdt] PF?é’ldﬁfllﬁaé:%osf{lang%?}%ﬁo eeﬂg)l Fst. pl urez)lelsty of cell
types, cont rphéntiog atrh’tlﬁhcﬁpfbf attomged nom- @E@@@Q%C@bjhaitap)r aslyding ?@egﬂlﬁpﬁﬁf of I t he
monitoring functionalit Hpmt atel tio QRGL biheosul tiple
cell types t(‘? 235 8% 8 Cogta’tnhrhg ? p\é}gﬁ?c’%ﬁglst |es§1%.E (iS Tllgrg |§pfurther
provi ded in aﬂmﬁa*hdalmacrwstug onothemmtisserodelatiesdiotictie PoPotting offeBs i astnyent i on
a Tethod 1 or Ut oel el flo Ayl 8l 90Msw S o WRAADNohACIL BEIBROSIVINg

t
| east one ti ¥&EUE Contarni n ICIt of cells belongin ltiple
cel | types, typestauisi abaihhtynumhqr@ésﬁfl gf the abl@h?ér@w fh WH{?PEPFHH%PWH t he
proportion Ogup(}:)ﬁz g%heofft 1Akt dnE3Bkhe multiple cell types to a recipient other than a source of
the at least one tissue.
There is still further provided in accordance with 2 still further embodiment of

the present invention a method for automated non-autologous cell therapy including

25  receiving at least one tissue containing a multiplicity of cells belonging to multiple cell
types, automatically culturing the cells thereby increasing or otherwise modulating the
proportion of cells of at least one of the multiple cell types as compared with at least
another of the multiple cell types and supplying the at least one of the multiple celt
types to a recipient other than a source of the at least one tissue.

30 There is also provided in accordance with another embodiment of the present
invention a method for automated non-autologous cell therapy including receiving at
feast one tissue containing a first plurality of cell types having a first proportionality of

numbers, operating on at least some of the first plurality of cell types, controlling the
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one of the multiple cell types as conpared with at |east another of the
multiple cell 20 types and the absol ute nunber of cells of the at | east one
of the multiple cell types and supplying the at |east one of the multiple
cell types to a recipient other than a source of the at |east one tissue.
There i s sW20063Pxher provided in accordance with a sPeT/H200a{0¢0%&Y

enbodi nent of the present invention a nethod for automated non-aut ol ogous
cel | therapy includin 25 receiving at |east one tissue containing a

mul tiplici tyomat@élam%@em@rﬁéiaﬁg&%t oAt theplumbers khd uyplese thewt badohce] | y

cul turing thﬁjechﬁ%ltlipge &E{ciﬁfap?p?f) a'r@(%i@:ﬁ%lﬂ%fﬂth% a ml%wh Qtlégaﬁﬂe%gugg the

proportion of ce 0 east  one of the nmul'tiple cell types as conpared

with at |east anbiercs 2éditiqnally prgvidegineaceastiqnce yigk an adrbitionalmmbeitimsnt ¢fe at

| east one of iHchGedht i ddli®: & hedhodt HPBSohRenbRalRbLNE cQl BRFp) Rl gdgsour ce of
the at | east one tissue. 30 There is also provided In acco?dance W th

anot her efboFRCHERE Hhcaptrne Jisgetpntaining, & first ghuralitned (re¥y t¥nss havies Adired
non- aut ol Ogoyﬁypﬁxﬁbﬁaiibr@n@ﬂﬁeﬂsﬂ?bﬂddﬁ%qﬁi 5 S&Bh/binALAof cLIERSLs DR 4 lague
containingaflrsft uralift cell t ]r])es, having a first_proportionality
of - nunbers, SYPe? g@ﬂiﬁt@ a]é% "Fﬁeé]stﬁ’mééﬁ% Ying hiweqnd pERpopionyY pEgpobersce |
types, contr ahichRgridsheer tikfe, MOhiBRRE /128342 PEeThubibeQ QP HRRARAS plulilg &t | Ng as a
function of a% | east s(g{m 8f t he nunb%s.ang _sluppl ing the at | east one of
the mul ti pl e REYPoS:Sppalingneoneraling puppmefionof atleasisome ohihp pariagpusipfiest | east
one tissue. Whebes bSthadeiohd phadilty opcaV tygedaidsupplong denaclexd: bhe antaddi ti onal
enbodi nent of o Pe 1rl)resetnt invepttiﬁoq a net hod Ror aL{tomat ed non- aut ol ogous
cel |t her apy ™ PHEIFEITRE™ B2 Femib PRE Ui 4 50Wst ORe 28 eie ™S8 ht ai ning a first
plurality of cel | THeyepeSutharprovified if dcc@tlanpe ofib b firtmadnitogtineht dfuleyesssnt
oper ating 0Ny eReE ANl R LYl nbelliobdhE 3P RNy Alitastou oy of the
first plural IT9 oF (e o4 VhELoRHE! RIUTHYOL™S SEORTRY SiSBIPR IR Aot
nunbers whi bhstwag fisse @wnRinitg avst pronlity of ceibtyparhaatg o fisst propbrienatityndier s  of
t he seco p j t el | t j perating.as a
functi on@%f g&%ﬁé# ergtgnr{f‘e&lo]?t 118%1%851%? iog;a% oﬁ% Fiﬁljp“?[ﬁ}epﬁﬁeﬂnﬁﬁﬁe%’ glgfimtghe second
plurality of digletehtiatippe§ thared lessipiongi afghe fist alurdligast cel rigpesf cophidlingrtet i pl e
cell types t geci pi her r f - at .ang .ti ssue.
There is fur %%tﬁjﬁrc%\%lie %gltéseio{r? gcclg%)gr??icglﬁgne toﬁetggfnﬁérn? ﬁ%’% gJﬁgtgbﬁl%lrlrtgna?ﬁdof t he
present i nvEwplyég the snisarene phihe ultviete dynso e agtivkogdes thee b kourgreafapy
i ncl udi ng reggiVieRPuRlisskeast one tissue containing a first plurality of
cell types havi ng[hg first proportionality of 15 nunbers, operating on at

T

| east sof® of thelbereris gtilhfuitherirgwidegfin @edordapgepeish a pfhioriberi emfpodiment of

di f I er ﬂ"t i at g{hﬁ br&fnilil@ndn 4 GRE&LA SOMRQhartd Borl duficidgold BHiBhELYy Afcnel! types,
controllin e
g receiving at least one fissue containing a first plurality of cell types having a first

proporiionality of numbers, at least one of adding at least one material to at least some
of the first plurality of cell types and removing at least one material from at least some
25  of the first plurality of cell types, monitoring the at least some of the first plurality of
cell types, controlling the operating in response to at least one output of the monitoring
functionality and supplying the at least one of the multiple cell types to a recipient other
than a source of the at least one tissue.

There is also provided, in accordance with an embodiment of the invention, an

30  automated cell processing system including:
functionality which receives at least one tissue containing a multiplicity

of cells belonging to multiple cell types; and
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operating in response to at |east one output of the nonitoring
functionality and supplying the at |least one of the nultiple cell types to
a recipient other than a source of the at |east one tissue. 20 There is
still further provided in accordance with a still further enbodi nent of

t he presentVQ WiERP11dn a net hod for aut onmated non- aut ol BgHUSOEPIE3ZT her apy
including receiving at | east one tissue containing a first plurality of
cell types having a first proportionality of nunbers, at |east one of
adding at |east one nétiepPHg fupgiopglity #hich mogilates pththreprporiin oficelisdfi ty of

cel | types andedseoM\irRad aluitpRAsH 1y38&as @@ﬁlﬁa&é@dmﬁ elit%&@ahoth&%%&al@@ﬂﬁﬁ%5 of the

first plurality of cell types, nonitoring | east sone o e first
plurality of Celﬁ‘é@"l’s g 3lse modglates B japsolite H@%@F&qﬁs 9§ sdichat leasponesed stid at | east
one out put oinultip&dm@pb@rl ng functionality and supplying the at |east one
of the rrultlple Qﬁ}F tsyg(?cg to. a reﬁ‘#l ent other than a_source of the at

| east one>tissue. Pfffef Honplly, proyiged: gl gaccprdanse ity &k cEbRRipANtaef Bbodi nent
of the i nventavamonmauﬁalaaatc@nm&@@hm‘g%wterﬁmﬁﬂ&gl ng systemincl udi ng:
functionality which r c | east one tissue containi-ng a nultiplicity
of cells belonging to ?ﬁaﬁﬁyév Bich TpoqiNpy A least ARp HSEua/genBEES) AogR ity

PCT/ 1L2006/ OG%BéBbel:mgtngmﬁmmPIemﬂDtyp@n&ldl ty whi ch nodul at es both t he
proportion of cells of at St.0 af .s | ti el | es as conpared
with at |east another?® %tg’l W@%I"&‘ﬂ“ g f’qtj E'Em%r‘f 1‘3’1?8 #utst es the
absol ut e 1Aunbweportién ofactells obdt lsat whe @f sd1@ﬁﬂlt1pbl‘t&11@§pe§@sl ¢bmpaiel Wiilalcag! | types.
5 There is a I i n accordance with an enbodi nent of the

i nvention, a%ggﬁl?%onad%mégl?%uq)fp Stessi ng systemincluding: functionality

whi ch recei ves atlnlagastbodimeni thssmﬂemmnbmmweng) formulatei ap lldasti soyne obfsaidel | s

bel onging to l . X ma functlonallt ncl udi ng
cell culturi %Jw\;\%?c‘%]ﬁ éé% 46%:1%}3?&??151%@6 S}rsg E’tlt OR ot “Cetf'd %%1 %ﬁe “Y"east one
of said nultilfpﬂde cell types as conpared with at |east another of said
multiplejeell ty Llwe ta fornmulate
at | east gorre of quglli Slﬂlsbcdg;?ngmi%%qg g% ang&ﬁ‘ ﬁtﬁﬁ&ﬁ@dgﬁ;} %ﬁg%r oﬁtf)onf%io si sting
of : drops, c’foéa%}(a%lﬁﬁaé%a&ﬁ’ae‘Pfrséléziéﬂflréﬁfiﬂélme% In an enbodi nent, the

automatic functi omade it el HEIAINDrRAGRH RQolabRE WRANAl dbbdiment of the

invention, an automated cell bank generating system including:

functionality which receives at least one tissue containing a multiplicity
20 of cells belonging to multiple cell types;
automatic functionality which modulates both the proportion of cells of
at least one of said multiple cell types as compared with at least another of said multiple
cell types and also modulates the absolute number of cells of said at leasi one of said
multiple cell types; and
25 storage functionality for storing said at least one of said multiple cell
types.
There is still additionally provided, in accordance with an embodiment of the
invention, an automated cell bank generating system including:
functionality which receives at least one tissue containing a multiplicity
30 of cells belonging to multiple cell types;
automatic functionality including cell culturing which modulates the
proportion of cells of at least one of said multiple cell types as compared with at least

another of said multiple cell types; and
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for packaging at |east one of said nmultiple cell types. There is yet
additionally provided, in accordance with an enbodi nent of the invention,
an automated cell bank generating systemincluding: functionality which
receives at |east one tissue containing a nultiplicity 20 of cells

bel ongi ng W& WA2PPFe cell types; automatic functional PEYLAMICEHSHodul at es
both the proportion of cells of at |east one of sai d rrultiple cell types
as conpared with at | east another of said multip e a d al so
nodul at es the absol utstoragarfivestionsftitst & [st9ripg S@‘élaﬂk’éﬁt qn%é.’gtsal‘é tl'??

mul tiple cel pres and 25 storage functionality for storing sai d at | east

one of said l e cell pes. There is stil] additjonall rovided, in
accordance with Erereistddi edo’lﬂ apppadangeyith ey BRD Od%enéﬁ#@ E’%‘ Eeé}nl bank

generating %iﬁ%ﬁﬁ{éhhﬁﬁl%%@s@&ith@ﬂdﬁﬁiyﬁt@ﬁ%&dlﬂd}h grhi ch recei ves at |east one
tissue containing a nmultiplicit 30 of (fells belonlarrllﬂg | e cell

to
types; automatic funcftlim@ﬁ%i“rhitﬁtv ‘Fﬁﬁ&qc?}?ﬁ‘?sr‘?@ @ |9Pe B3P GOYHYGA AT ﬁ‘}o ul ates the
proportion Qifcagibhlgncqﬁg@&ndlm&e11@ﬁﬁsof said nmultiple cell types as conpared

with at |east another of said /129312
PCT/ 1 L2006/ 000633  stayfoaghc ﬁm%‘tniﬂ ‘Pi %‘“‘F%}W@St 85% tﬁ"ngB“‘rﬁ““ %ﬁq‘reégg one of
sai d mul ti plgiaglhe oftsiR@sultipldedliaypes avdofpapd ovth deldgst untheceioridandiiplen t h an
enbodi ment of the inventio utorrate 0 system
i ncl udi ng: <R Gpet Py ’f‘?/{]%‘fsghe ﬁe\?@gg%.rt&}llcggs %OS%% a??éaéstso%gg{é%ﬁal ning a
nul tipligjtymuigfle 64l thsesp@tiongi ng to multiple cell types; automatic

functionality which rmd(g(lgg}tggigp acﬂi;E 1N 8%3%[% rfg{ ﬁ{ﬂggfgg%gld 5 g;t on?%f' east one

of said multiple cell? are anot sai d
mul tiple C@aidrﬁxﬂ@ﬁ@ccﬁlﬁﬁbeakcsa)somdufﬁtdeﬁlebﬂencaﬂm@ ut e nunber of cells of

S et at 't oncnftt i s it i, it Bhadied bid ¥R ERpoRth 3k AR,

i nplantation fun ?Sﬁ yi ng sald at |east one of said
mul tiple ceIzlnahippﬂ&dhuto]agmmlt@e@ﬁywaﬂmHalluqlleast one tissue. There is

further provided, in aceor gﬁy%lcﬂ”réclgw@{]at%mpgie%ﬂk BhtaihiA€ ol ANGIIEPN,

of cells belonging to multiple cell types;

automatic fimctonality including cell culturing which modulates the
proportion of cells of at least one of said multiple cell types as compared with at least
another of said multiple cell types; and
20 autologous implantation functionality for supplying said at least one of
said multiple cell types to a source of said at least one tissue.
There is yet further provided, in accordance with an embodiment of the
invention, an automated non-autologous cell therapy system including:
functionality which receives at least one tissue containing a multiplicity
25  of cells belonging to multiple cell types;
automatic functionality which modulates both the proportion of cells of
at least one of said multiple cell types as compared with at least another of said multiple
cell types and also modulates the absolute number of cells of said at least one of said
multiple cell types; and
30 non-autologous implantation functionality for supplying said at least one
of said multiple cell types to a recipient other than a source of said at least one tissue.
There is still further provided, in accordance with an embodiment of the

invention, an automated non-autologous cell therapy system including:
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an aut omat ed aut ol ogous cell therapy systemincluding: 15 functionality

whi ch receives at | east one tissue containing a nultiplicity of cells

bel onging to multiple cell types; automatic functionality including cell

cul turing which nodul ates the proportion of cells of at |east one of said

mul ti pl e c®Q2008/3882as conpared with at | east anot her PEFTIS806@04E t i pl e

cell types; and 20 autol ogous inplantation functionality for supplying said

at least one of said multiple cell types to a source of said at |east one

tissue. There is yet fhustivhpdity whicl regeitics at fpagicops ferum CA1RiipH 2 FRBNEEMI nent  of

the invent io%el 1) gg?ﬁéqg%gg,w&nwg;ol ogous cell therapy system incl uding:
whi ch C a

functionality eive t l'east one tissue cont igin myjtiplicity
25 of cells bel ongi ngutomatie|fenchpralitye fncludipg sl %H%W&& ffﬁf%elaﬂfe dity which
modul at es bgﬁ&ao&tﬁﬁ PLARYE bi REkt Bhe S€daldSmatiple adH ?9@545 comparef whiRhideasul ti pl e
cell types as ‘conpared wth at |east anot%er of said multiple «cell types
and al so Srocubtiees sadeuliplssPlivechaither of cells of said at |east one of
said nultiple cell typ&§i1a08 BBlahRRoRihaloagdy for isifplyany said dkaftonct i onal ity
for supplying said at |east one _of said nulti Ief Cﬁ”ﬁ t%{gest.t% a recipient
other than afsegdmukipisrcel e tge reclpiay ofFhay aoprse of sHEEF 8o 85157 ¢ ur ¢ her
provi ded, in accegantRdwchdtheByibndio@nttonbtel hakidgivehtitonslitan aut omat ed
non- aut ol ogous cel |l therapy sycft emi nt%'!“'l%gi nﬁ' 18 WD 2006/ 129312

PCT/ | L2006/ 000633 anrqpotimsaa fid PIALS fes at 1east one tissue

cont ai ni pg a mul ticRhics kdiypropériicedd sglihel ongi ng to nultiple cell types;
autonmatic functionali tgt{l rﬁcllugei n hceI I 1%U¢|3rt uring which nodul ates the
proportion of celcEagss Said apspltenuhEr QfeelSaoty i i ple cel |l types as conpared
with at |east 5 iaratdesndplopaabmofulit dndlsaid gedolutenppiber ofgelts. non- aut ol ogous

i npl antation functionaljty for._.su I ng. sal t .| t sesiah d

mul tiple cell typtd™ F%Pdhe&gpfhgn{)ﬁ% lhglrgo tiﬁ%ﬁdeg astolgf%ié) ngpﬁ slgigltalwgltﬂél east one
tissue. | n afneveay meEntsptivheortpsiiectiopsdy.udes aut omat ed packagi ng
functionality. ILn_an enbodi i [ j ity: 10

i ncreases” sai d prhbf)no?p?bloolﬁn 33#’ %(;ght%r?%?wg@g%gggsﬂtggngg gﬁl%(gﬁa%l%}t nunber of
cells; or Tn an embodiment, said quality control functionality interfaces with said

monitoring fanctionality and said adaptive control functionality.
In an embodiment, said quality control functionality employs sampling
functionality for providing quality control samples and functionality for evaluating said
20 quality control samples. In an embodiment, said functionality for evaluating said
quality control samples includes at least one of sterility analysis, gram stain analysis,
endotoxin analysis, mycoplasma analysis, tube formation assays, flow cytometry
analysis, immunoassays and tissue culture based tests.
There is also provided, in accordance with an embodiment of the invention, an
25  automated cell processing system including:
a first functionality which receives a culture including at least one tissue
containing a first plurality of cell types;
at least one second functionality operative on at least some of said first
plurality of cell types; and
30 adaptive control functionality operative to control the operation of said at
least one second functionality as a function of at least one parameter of said culture.
There is additionally provided, in accordance with an embodiment of the

invention, an automated cell processing system including:
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i ncreases said proportion of cells and said absol ute nunber of cells. In an
enbodi nent, the system al so includes at | east one of nonitoring
functionality and adaptive control functionality. 15 In an enbodi nent, the
system al so includes quality control functionality. In an enbodi nent, said
quality coMQWpPe/f29Hetionality interfaces with said noRETH2ZGH00633
functionality and said adaptive control functionality. In an enbodi nent,
said quality control functionality enploys sanmpling  functionality for
providing quality con firsi fuscdingiliss whidk reoeifestd @hweirardmg et ket Ppatisshy said 20
quality control in;sn%rm{rﬁ ey &ERABadI ment, said functionality for

eval uati ng sard gaal’ % control sanples includes at |east ope (%f terility
anal ysi s, gram stai n sifeatysp second HRSiQnRity. ensRfiyspns? s éﬂgl ysi s,
tube formal i o0 38RV el Ot B LATEES YiurdBALY&ISypob UNAASE Y Ractods L] ssUe
cul ture basetr tests. 1I@ﬁere I's al so provided, in accordance with an

embodi nerft  afaranieier psvordsied therewilhibatoBrie WEHESd cel | processing system
including: a first fupghi.ARakinttonWhty GPeta@ftlh \Rsiter idhfidns én baid hiidisng at

| east one tissue containing a first plurality of cell types; at |east one
second functdngmaieielr; 8er ative on at | east some of said first plurality of
cell types; and 30 adapbdeoaaDtunblionblif@birealtd tontrolihs aistatien dizationt rol t he

operation of said at _|east gne second functionality..as.a.fupcti of at

| east one pdeshBicetecf fuwtiopaliya ﬂ&‘é‘f"mﬁ*fjealt eaf’%"%‘ﬁi?ﬁ%{’ldovﬁ%%foyl}g%rstg{(}?a ed, in
accordange Weidoihafierdi ment of the invention, an autonated cell

processi ng systemincludjng: . 19 WO 2006/ 129312 P 0 33 a first
functionality V\hil’éﬁn?‘%lt?g%eg%thﬁpﬁﬁfnteﬁf ’élcﬁuﬁeé'loﬁ%tis%née’g‘[ﬂ* éefg%t%g‘%g& i ssue
containing a fir stieyel sMrahbdsy obdhidaelld iotay pesimaldtpuk,east one second
functionality, operative.on.a secon Lurality of cell types being at

| east sone of saiddFfPFSEinPIA ST tf‘i?og‘fsgcégffl@’ types, and having at |east one
5 paraneter assogir@tieexprdienewitbih ssihatllsyari es over tine; nonitoring
functionality operat it.ve to m nitor; vgriations in said at |east one
paranet ef? and addStTVETRERL 6P Flinct 'onal i ty operative to control the
operation of sai dlatel ofvéddity ofseidseldond functionality as a function of at

least some of sai aqex\r/e?gf. r&éﬂaﬁ&%f lsa@d §<§“fs;d at

a level of necrosis of said cells;
a level of apopiosis of said cells;
20 a level of proliferation of said cells; and

morphology of said cells.
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10 | east one paraneter. In an enbodi ment, the parameter includes one, soneg,
or all of the following: a level of response of said cells to an external
input; a characteristic of a secretion of said cells; protein expression
within said cells; 15 a genetic conmposition of said cells; a |level of
viability WO 8¢139%82I1s; a level of nortality of said BeljL38ue/0gp633eyel of
necrosis of said cells; a level of apoptosis of said cells; 20 a | evel of
proliferation of said cells; and norphol o of said cells. 20 WO

2006/ 129312 PCT/ | L2006/ 008858 DESRREHT S@?%&WWGME DRAW NGS The
present invention will be understood and appreciated nore fully fromthe
fol |l ow ng detaileghdescription, taken jn conjunction with the drawings in

which: 5 Fig. 1 is 8PSSeRbmverton vell ke waderstoor jand; apmresiaiedhimese flly feom Bt ed cel |

culturing spgibeidnddiRlaogDakeGn bSlidas Lt Md IRRERH Wg:H: N accor dance
sent invention, Fi 21s asinplified flow

wi th an epbodi nent,. aof . the pr, ) g. ]

chart of Various &?%ds”i%s?ﬁégﬁhf gaBIcoysiatien, o fa pugmatgd sef sPEWingn Fig. 1
10 Figs. 3A gs@n3Bdaithodslogi ttnkledwhEhptdiSe id dodstiamat Wit a8 beRSI ket t he

met hodol ogy E |ustrated .generally in Figs. | & 2; and Figs. 4A and 4B are
respective sTHPITFEBF B Ebri al and sectional illustrations of a

sel f-scrapi ng cel Figalif usimphSaiaiohl ohat ofredriouciiad iamd nepedsbdViBudimteaccor dance
with an enb%ghgﬁp&jg 1the present invention. 15 DETAI LED DESCRI PTI ON OF
EMBODI MENTS Rererencesi's now made to Fig. 1, which is a sinplified

schemati &0 | | ust r HigsodA efid 3B aArcdatbidrieloedcieat Hlustting steprgin Shestha@bodandy

nmet hodol ogy ﬁl%ﬁeﬁéﬁfﬁe?%lﬁ%g%%@% e in 20 accordance with an enbodi nent

of the present 1 nv eeri generally in Fig. 1, the automated cel
cul turing system Fizsl 4fdes! 4mre mimertactsimdificd piotetialrand extional fllesrafifd of

a self-scraping cell culture assembly constructed and operative in accordance with an
embodiment of the present invention.
15
DETAILED DESCRIPTION OF EMBODIMENTS

Reference is now made to Fig. 1, which is a simplified schematic iilustration of

an automated cell culturing system and methodology constructed and operative in

20 accordance with an embodiment of the present invention. As seen generally in Fig. 1,

the antomated cell culturing system includes an interactive computer controlier 100

which monitors and controls various antomated cell culturing operations based, inter

alia, on visual feedback. The automated'cell culturing operations employ a plurality of

operational modules, which will now be described, as well as mechanized transfer

25  functionality, typically embodied in a computer-controlled robotic subsystem,

schematically illustrated in Fig. 1 and designated by reference numeral 102. The general
methodology of embodiments of the present invention is illustrated in Fig, 2.

It is a particular feature of some embodiments of the present invention that the

automated cell culturing system and methodology includes functionality which receives

30  atleast one tissue containing a multiplicity of cells belonging to multiple cell types and

an automatic functionality which modulates (e.g., increases or decreases) both the

proportion of cells of at least one of the multiple cell types as compared with at least
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whi ch nonitors and controls various automated cell culturing operations
based, inter alia, on visual feedback. The automated cell culturing
operations enploy a plurality of operational nodules, which will now be
descri bed, as well as nmechani zed transfer 25 functionality, typically
enbodi ed i W2BBRPpHUEer - control | ed robotic subsystem  BEHEAHO0B4FI v
illustrated in Fig. 1 and designated by reference nuneral 102. The general
nmet hodol ogy of enbodi nents of the present invention is illustrated in Fig.
2. 1t is a paratesaf e opdipiqedd! tapes spdalse mBdntprelstss iRrreastseor gpaserssst thenvent i on

that the aubREBiedmEa!df cOdlok i iaNBast ¥itlc? e ARiTIELNQERL 0y i ncl udes
functionality which receives 30 at |east one tissue containing a

mul tiplicity of cefbfdisHe Bdgrury hab apurses gt @ shaging myipdal indhe sptemmmdmat i c

functi onal i t yhetbbdotdpy 0 ethAdn@R dinRn@ of the PRESREOSOR nidf 65 SASERIINPI b he
proporti og o{. cells of at .least one of the nmultiple cell types as conpared
as

with at | 8asts'S RS iy planbEse- BRsoEred desis maynks kerndhsuerts nul tipl e

cel | types atduabSmotiettaaings of 6f ghy othdtGURARLS:AL, TREEARSBES) whiliLarcabsol ut e
| east, on f the nultiple cell types. The tissue

nunber of cells of .the at le..
or tissues tﬁrgﬁmﬁ% éayuﬁlgoﬁyétgmaa@t B¥ E‘BO%P%F‘?%? eBW‘“PW@“%ﬁt PnPERIept
net hodol ogy ofversiomeag b ditkiotiepl Mt@fisstdiel apy eB@BIE ok daMRRA] ual ad)RY chnd)Y

suitable typ f issue, .such an ani.mal. or. plant tissue. The ani nal
ti ssue may bgu a&?r%rﬁm%"!irsmsaﬁlem%?‘ L}@? gegrﬁt@peﬁfmaéfrl?&l?’l’é odyefit P DR5SaAGE OBAYSBL her
sui t abl e 1&ni frah. whible tleee kibsub ypessudsi whre aemovadl ediibed byowhhes syshgdsand
nmet hodol ogy ipents. .of t resent .invention nmay be introduced
into tissue %%pl%%gg %S’F@geg[fagﬁ é(;l gnérr? F%cﬁlg%salp}?: eré%g,an‘fsglr‘)fgl}?afﬁﬁf E?nuy’ﬁ s or
ot her mammul bumatife heredd, whighds lavenn dsalipgneit iroglardeibnj artiotrddoe:dsaamotier gani sm 10
fromwhich t HS I . v which is. known ut ol ogous
i npl ant at i on{ﬁ%&(‘)&rﬁ aﬁ%{g)rf (r%%t_%a\i}jégl E‘?’h%%@é%%g&f‘ gggﬁngfﬁnee%c o 6%%?%%"?)‘?‘ 0?he sane
genus, such @s8latteriheims clessifinbieeas pohiitelhgdus iglavaiicas al | ogenei ¢ i npl ant ati on,
or introdyced t0 HNOHNLK prREUR MR HYbmOL Wl dg known as
xenogenei c i nplantation p%gth of tﬂg Tat?%@%%%%ﬁ%g?t%ﬁ%%%
non- aut ol ogo®§ Wﬁﬁﬁfﬁﬁt%ﬁicﬁﬁ?ﬂ%sﬂsﬁm andamgthodelqgaringledes sdhndieedlitr ehishk sone
enbodi ment s Qfeitla; E£s@%ﬁé"ﬁsshﬂ¥cﬁ1rfﬁiﬂi9§qa mtphcﬁ[ykﬁ \xﬁ%%ﬁ@l&ﬁg t&&utipfé%eflu“ ng

y IC e

system and net hodol ogy i ncludes functionall | receives-at least one
tissue cont aVATndat Hemreticpfinetanglitsindleding cplblcoltginggwhish rmdulatss deeel | types
and aut omat i ﬁcréaésé:érld@a@dsbsgYhelpwoﬁf&h!agce@@bfatﬁzédl;tfoﬁé biGe WHGR cgﬁ)f}b'és%% es (e.g.,
i ncreases_or decrgase52 the proportion of cells of at |east one of the

nul ti pl eg‘?:el‘?on%f’% with gt leashanofionaf Ry iplg celt P¥ast anot her of the nultiple

cell types. It is additiopally a particular feature of some embodimenis of some

embodiments of the present invention thai the automated cell culturing systern and

methodology includes a first functionality which receives at lcast one tissue containing

a first plurality of cell types baving a first proportionality of numbers, at least one

25  second functionality operative on at least some of the first plurality of cell types and

adapiive control functionality operative to control the operation of the at least one

second functionality as a function of at least some of the numbers defining the first
proportionality.

It is further a particular feature of some embodiments of the present invention

30  that the automated cell culturing system and methodology includes a first functionality

which reccives at least one tissue containing a first plurality of cell types having a first

proportionality of numbers, at least one second fimctionality operative on another

plurality of cell types being at least some of the first plurality of cell types and having a
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It is additionally a particular feature of some enbodi nents of sone

enbodi nents of the present invention that the automated cell culturing
system and net hodol ogy includes a first functionality which receives at

| east one tissue containing a first plurality of cell types having a first
proporti on¥MA 3B _unbers, at | east one 25 second funBE1TBAYIRW3Hper ati ve
on at least sone of the first plurality of cell types and adaptive control

functionality operative to control the operation of the at |east one
second funct FSARA Properticnality raf upibers WhichhParjes per dprenasitotite fmotidneli def i ni ng

the first nj@@fve kBeHitof Varialibnsii® tHeUidib@s oftl @éc%hcpﬂyﬂn@ﬁtyfo?@élpﬁiﬁes%ds one
o}

enbodi nent s the present invention 30 that the automated cell culturing

syst em and "‘HB'H’O?‘)@EQA fRioprlEs oRcrplivesie qopielt the RBgrsHoy ofyihe éhlegc@rves at

| east one ti ssuel mta@dhw £k ﬁsz:tldh&if apleddt 3brhé ¥r @F vaRkibnd M RRSmRRNKINEG a first
proportiopal jty unmber | east one second functionality operative on
anot her gl uT'bSISTQP pralfiy o ce} W& being at | east some of the first plurality

of cell types and IhﬁMkdlgpa@tlcuEiB féé&a&&ﬁmaaﬁs&ﬁn&@dfkﬂe%ﬁ&%@ﬁ@m thagecond
proporti onal nbers. whi ch vari

f t it
operative tohﬁoaﬁl%f%ggvcﬁ iCRE B SYFITY ﬁ%‘%’l"’@y drelydns ftéré"tr)iiﬂg‘gttﬂng]i‘ntgl : ? gao:‘ Y

cell types awblich mdap&sla"/&am‘, ond tishe cﬁunlfmmhgm fitst plyraﬁ@eif aéll Weestiavie@ati®l t he

operat on of b Alub SR EARE o R BRSPSl !
cell typéd. of thesfimd sluraatypaf teblt u s, fneartdmmg fofictionsiiey epdrartlicnentosaik t he
present Ve AR ) A5 ULATR) AR Hun il il HOLAI B 00! 00
cont ai ni ng afuhgtiogelitpbperativé towom:tol(c@l dpenasl‘p:ceczf tvay ey oge setardtfuncporapgriti onal ity
of nunbers rative on at |east sone 10
oL TS rSt%%qohgegﬁt1&@?0fn§%8tﬁ3ﬁtdofft&é’h%dn81%%ﬁlﬁcbfmﬁ’a‘% functional ity operative to
moni tor  differentd Iataldélﬁomﬁﬂlytdﬁeara@uldlrefisﬁtlrﬁ“aswfmome(ﬁmblotiﬂaleﬁisrczfttheplpmsait| ty of
cel | Lypes andlnlal 42 GRRIA! con'diehd008kh % MRAAbIYP idRaGON 0! the
operation of the at |east one second fuUn ona ity 1n “responseto at |east
one out put oﬁmft}ﬁ)éal}%wm%rchewﬁwﬁ @ dlsup wontpining g Tiagd @furdlignef defl tgoepar ti cul ar
feature of spRB eMRed) MEnREES aut onat ed
mg 4 mﬁ e& 8Nbast d ée&ﬁ@%ﬁc@i@?&hﬁagﬁy& &

cell culturi ng}hsystem and met hodol ogy 1 ncludes a first onal i ty which
receives at ¥ Eeﬁpeﬁfﬁ‘éattlf’%%i?@ec%medifﬁlph’gﬂl@’ ¢ficeB typpy ta pilleast gneotf 2ddmix t ypes

having a fi r&treﬁbﬁpm&amoml hit¥riddf mAMbes %nc%naﬁt?%&ra@%etosrﬁ&gtﬁfjthe at
functlonallty operative th respect to at | eaSt some of the first

pluralit$’ of Sebrnedffiedig gy 5651 e ensracamiil capigl Fanctonaliy opertiv

to control the operation of said at least one second functionality in response to at least

one output of the monitoring functionality.
It is a further particular feature of some embodiments of the present invention
that the automated cell culturing system and methodology additionally includes at least
25  one of storage functionality for storing at least one of the multiple cell types, autologous -
implantation functionality for supplying at least one of the multiple cell types to a
source of the at Ieast one tissue and nos-autologous implantation functionality for
supplying at least some of the first plurality of cell types to a recipient other than a
source of the at least one tissue,
30 Referring additionally to the general methodology as it appears in Fig. 2, in
accordance with an embodiment of the present inveniion, one or more tissues are
obtained from apy suitable source, such as the blood of a patient, as indicated

schematically in Fig. 1 at reference numeral 110, and is stored in a conventional blood
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or renove at |east one material, nonitoring functionality operative to
nonitor the at 20 | east sone of the first plurality of cell types and
adaptive control functionality operative to control the operation of said
at | east one second functionality in response to at |east one output of

t he nonit oM g0FREEi onality. It is a further particul B¥THaHQP3%f sonme
enbodi nents of the present invention that the automated cell culturing

system and met hodol ogy additionally includes at |'east 25 one .of’t st orage
functi onal i stprager bagt &F3, nigipigallyl ERREHRIB o PItCRREUIR] SY95 &5 sefipmy (AL,

aut ol ogous i@hﬁm@;,it@&efm@%é SAahddt o Qhy SiHRPhLEE sdirced, @8t asofleoddf t he
multiple cell types'to a Source of the a{\ | east oBe tis

sue and
non- aut ol ogdigs prashes AEZERISEN DPRF BRITBY AR v B3 B BPYi Eﬁ]ﬁﬁ‘ﬁ’f TR sone of
the first plypalcht Yor®@biob&!dent ¥HRS cthBrydnié @titepible fital Qhidieial hdhother orgour ce of
the at |east one tissue. 30 Referring additionally to the general

net hodol &gy %Evadtisgspears in Fig. 2, in accordance with an enbodi nent of
the present inventd@a;iuaacdembb@nent Wadeapatints blaldtiabmgdyddrasmsanye sui t abl e

source, such as the bl ood of a patjent, as.i.ndicated, schemat]i y in Fig.
1 at ref er e &ssgrhgnically-1olepd Yy loTgs b T2 %l cotgnavpé)llﬁsfwgn%r{@ﬁ:[ agge _! 23 WO
2006/ 129312 RETHidn2RRBHQQA633id whiol ageeshiag sépi@tiont yiielahtoprdpentodheit ng an
anti coagul ant . such.as sqdiumcjtrate I nat.j v i RY oPe

obt ai ned fr éﬁ?‘@ﬁ’&ta%c’t“‘r{ét?&?ﬁﬁﬁtoé‘%eér ot Cgﬁé ésogl{cb%%%ésn’ gjl%cg%}; 10? ars%k?nmaan her

or gani smg bamee ries OM6S mamtlidnebep adrtingedoin f rcennifapo tivdple ok2§afiP¥aying unbi | i cal
cord blood, stemcells

.~enmryoni c erj.a t-al hkal..apskQfiher organ
5 derived ti%&H .gaﬁl%’t(ﬂgerigﬁl ﬁaéf{"?a%”e Begﬁ%ogqnﬁéﬁtl,ﬁ \t/'?ngg%glg Lﬁrgt Pﬁei[hc?)g bl ood is
enpl oyed as d@ffaeutiable by dfe rtlatbsleation/qfi tealayey anbihe sy fovelmr coler FedPHGE bag 112

is laid on a.pol ysacchari de gradient 114 which conprises a |iquid which
causes the 3%‘%%?0%%9% ﬁognél |'s according to their sedinentation rate,
based on their defspitajly, Bmb cewnddi rdidhorontaiyspitiesp | ¢ fobatived PFeends or 10
more tubgs 116.. - | UGB b afin8S kA1 iddABRcRBE bdER, shd®.

Fol | owi ngss c’%%?lrdlﬁ% g%??‘%ﬁ@ﬁedﬁ%g%éwg%ﬁ?ayef% 1\]/%,h_i ch, ére f%a,r med in tgbes 116
are optical |as a i 6deri@at Txaisally. byl of Hie veaichitcowiaining sisyp 6h dgTVatYee HeXPer and t he

grey level of calQr,grad 6rh :0tm wldhGdk %a_@ifeﬁtee&;é afded REh@EOMeir Typineal | y, each
Cco

vessel , whic alns tissue or derjivatives thereof iI%? 15 indjvidually
T

and machi ne-prevadaisey Thededividrl dépngificaiian cpdrsyiughial bar gedfei PRodt ibgiatdde, such
as a bar codg, 122 reg_&/gj,'cﬁgil bdde RhderDfsudthss Yaused® @Rt Apiwiiht napbe or
deri vati ves t%ereof , .

20 associated with computer-controlled robotic subsystem 102. Alternatively or
addiﬁonally, the bar codes 122 may be read by optical inspection devices which may be
incorporated within the system at appropriate locations. Outputs of bar code reading are
supplied to interactive computer controller 100.

Downstream of the foregoing centrifugation step, the contents of one or more

25 tubes 116 are typically identificd by optical inspection functionality 125, typically
embodied in a conventional CCD camera. Plasma 126 is typically separated from the
remainder of the contents of one or more tubes 116, in a pipetting module 130,
according fo instructions received from interactive computer controller 100 based on
outputs of the optical inspection of functionality 125 which is included in the pipetting

30  module 130. In practice, a plurality of pipetting modules 130, typically each including
an optical inspection functionality 125, are included in the system and may be designed
to handle different volumes, speeds and types of liquids and to provide different

functions, such as aspiration, addition of liquid, dilution and suspension. The term
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froma given source, such as an individual patient are coded to indicate
their conmmon provenance. The individual identification codes, such as bar
codes 122, are typically machine read by bar code readers, such as a bar
code reader 124 which may be 20 associated with conputer-controlled robotic
subsyst em PIR2006§20HEnat i vel y or additionally, the bar PEbHE8%19%3hay be
read by optical inspection devices which may be incorporated within the
system at appropriate |ocations. Qutputs of bar code reading are supplied
to interacti viEP@@ep it &pre comwioved et brpder speparibinr esanh tofindlivs bfﬂblﬂetgf@lhvg

centrifugati gRisd &Panyt Qﬁtaﬁ@%lﬁn&fsprwlseoﬂﬁae 11%57956911 1321\ %i‘@s%ﬁ 2%}% ! ypl cal ly

typically identified by oFtlca i'nspection function
enbodi ed i n Fetgiriest As vl boderahreheseintpioxs ke nlpwng may %ﬂ&@élﬂr progegsar at ed

fromthe repRihdesuDh HBayGARLAR LR IBRE of koD LB MAGS: grflﬁle prbse
pi petting_nodul e 130, according to instructions received frominteractive

comput er cont¥&°Br 100 based on outputs of the optical inspection of
functionali ty 125 Mllﬁﬁbdﬁg wRehieded ik gyﬁ&ﬁymlﬁeérhﬁlaﬁd%w‘meofiaﬁ I'n

practi ce, | uralit etting pi cally each inc| uding

an opt i cal & cifd%‘ n@? H’a‘?”iet%’? H?PZ%mbSﬁ b6, ﬁ%lrala@ana hiested et ¥m and may
be desi ggeddcefcll](? 1bardlicy ¢ fybRRBNifMltPR Sy (ENEREE 1888 ol YPBS1a9&r ahil ﬂ:lél ds and
to provide di

i1 G on- andUSGSEERE paR Bt pEhs B S5 1058 B eodosrot0gas

"pi petting" ﬂ:s_]ﬂvent&melapdroykcbmpmsa porigiRchebloseméoniibled ctBYPRMER | ncl ude but
e A Bl s e e
pl asma may beonim&dboe q;rrrmielmbes Hé muvarigsedfages bﬁsepdmmsyasmemm t]mb&fodol ogy
of some embogi b syol 408 PESASD! 1 d J0VENLLSioThe ! BELLIPg mRdul e 130

is typically a so e OWNSET 8am of reno
one or nore vodies a.miﬁfey ﬂemb‘l Admativaly oa adtidgineiy] al caloe canofa meebd smdidRd whi ch

are typig?"¥’9ﬁ§nﬁ&r?%3%35%m9¥“% ghrelatlve | ocation of the layer and the

grey lev or “color gra reflected therefrom In the
illustrated enbodﬂﬁénﬁﬂbﬁn1®®rﬂﬁ%2¥mvbﬂmmady May@nmkaﬁ pipeipdi s aper i pher a

bl ood nonon Uéﬁdﬁﬁﬁalcﬁ.lﬂ& sht (5B her 0%2 tehG@meh SIB@ %#\Rﬂ% é:}-fﬁ] Ifagr!aro L%'eg% k2 1S

capable, inter alia, of viewng contents es 116 at
various stagegwek by @Fﬁ’&?lalﬂ$n§ﬁ10@fﬁ11%0h@1€‘élbfnkzénWbmll Meteaaifes thwglatice edisnde

out put, enabiﬂdrggey M@i @fth@!afo%sm@ﬁ &ToMDat FRPsRfe atpgﬁcaﬁlﬁnﬁé RLdioh ok ak! ve
| ocation_and grey level. Alternatively or additron ol’or canera may
be enpl 09%d layer(s) is identified by comparison with another tube containing cellnlar den51ty marker

beads or another type of marlker. Cells in layer(s) designated for removal are identified

based on the locations of the marker beads in the other tube having corresponding
densities.

The cells in layer 132, or the cells resulting from any further enrichment, are

25  uniformly suspended in a known volume of a suitable liquid placed in a tube 136,

typically by a pipetting module 130. The suspended cells may be subjected to further

sedimentation and purification process, following which .optical inspection

functionalities, such as optical inspection functionality 125, view the sedimented cells

and provide an output to interactive computer controller 100, typically in order to, inter

30 alia, determine a volume of supernatant to be collected or discarded. The cells are then

resuspended, typically in a known volume of liquid. A known volume sample 138 of the

resuspended cells, typically in tube 136, is then examined in a microscopic inspection

module 140. Microscopic inspection module 140 typically includes optical inspection
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15 together with a polychromatic gradient. The cells in |ayer 132 are
alternatively or additionally pipetted onto an additional gradient for
further cell enrichnent. The resulting cell layer or |layers are viewed by
optical inspection functionality 125, which detennines the relative

| ocati on AvU20§¢EP3IRevel of the aforesaid layer or | ay8FEIL200%ehe
applications, the locatiaon of the 20 |ayer(s) is identified by conpari son
wi th anot her tube containing cellular density narker ﬁ S. or ot her type

of marker. (felhdtlsnahty Vdytepically @@@d@ﬁmwnmm%%@aﬂamaiaew Ktf#4°€d  based
on the | ocati 2N %hal lof Eﬁ@n 5'%?5011%%@@&1151@ ihRe af Releténhe ﬂh@-\ﬁbﬁi@eﬁ:@ﬁd espondi ng

densiti es. ﬁt , the cells resulti ﬁgl olréggné/ further
enri chment, aabdity 26thg m‘lﬁsoiﬂ ﬁhe)ﬁa@ﬂ?dé?r(fé@‘ithd)PR%MP‘iFB% YRy 31T t abl e
liquid pl aceq éula l?edttnﬂﬂ?eregcﬁ% confpyRt Ekebiver BY0. @ pl petting nodul e 130. The
suspended ce 17 S ey be su bjected to further %Errentg‘}i an cWrifi cation
process, Toll owi n@aﬁiﬁﬁi@hﬂ@p?‘i‘t@ﬁ? qfrf?ﬁfea(]:tli:‘%’ﬁ"t‘oflu t1o8# g

SucC as
optical inspgehi@en bRkl 908! daddlaledSa niiBw bheumdlmtseancmmais celhnd

provide an output to interactive co er ontroII typi y in
order to, inwatenigiogpnda sueble iy &pa@rﬂi‘é‘ 1‘%%%5%?8‘% fs %%Vﬁglb{::ol | ect ed
or discardedy ﬁﬂg@ cells are then resuspended typically in a known vol une

of liquid. knovvnvolurresa | e 138 of esus dsSpagtiypi cal l'y
" tube 136, i 1 ReNTRREH RoduPh G € FoiuL AT HoRRS feidsCs D)

M croscopjc ﬁr&%ﬂﬂcwp@mimﬂubaem@zhe itrtyirir qidnbry suirfacd tlndesf wjgh iacall afilipsigecti on 25
vo 2006/ 125913 L2 ST L2000 RA0035, L Uel i 0ngh Wy 1ok Wk atnpbO0 e i

a convent i on&bersERIPL ca a viewi ng a
magni fi ed saggaledts off Biietdr nadrb abbol ldehémmtwdy,tth@cmm)@ﬁ?sb%m other aHEblEty of the

cells in the SIS 2" Bidh s HasRdefilindu BOE Ot Mot BF Ll ARkl y 144

are suppli ed°® rrput contro Based on the outputs
of optical i ﬁh&:ﬁﬁﬁ:’tﬂrﬁrﬁ‘dm ipmmlmtmdynhqmﬁbm |fm9éiﬁla@16 |F@@033é%ﬁ&ta€?m%t6’ﬁt roll er

100 cal c | at e nurrbe of C IinhdrRing G&I1dcnleGRIRCANt rat i on
and a sui ?abf %ﬂﬁlie ?rm%%agi%oa\\éﬁ%%mdg’ u?ngg{nd in I’ngdl erﬂlse that will be

required. Atcdlhis sitdag&emgrqwtil onhinbieg srdeales-oGoatingdoigerdits Y5 Yl ture
vessel s 146 gi,fmeg]tnpagdoao lﬁj it R CRib¥ igyd@sa%eun& ansl PiRIsiokl Phiamar
e

surface ther a ce sion enhancer, typically including
prot ei ns der iApglbationd¥o. 16Wé7@2®5\ﬁﬂad&12@C%ﬁ&ieéfl@ﬁmwéiﬁ’rﬁ‘% contents of one or

ore t Ubes 116. Al Ghaat! M?ér)ﬂwt&ﬁ&nﬁ@ﬁ@ﬂ’lﬁﬂﬁﬁépﬁ&i ayjuetiRime Sidid ikl e
20  pipetting module similar to pipetting module 130. A cell growih medium may be
prepared using serum derived from the plasma 126 of the patient. Preparation of serum

from plasma is described in U.S. Provigional Patent Application No. 60/576,266 which

is incorporated herein by reference.
Aliernatively, the serum can be manufactured from plasma other than from the

25  patient, or purchased from commercial sources.
The cell growth medium is prepared using the seram and a plurality of

additional liquid and/or soluble components.

A portion of the cell growth medium is supplied to each of the coated culture

vessels 146. Another portion of the cell growth medium is employed to suspend the

30 cells in tube 136 and the suspended cells are dispensed into the various culture vessels

146, typically by a suitable pipetting module 150. The remaining cell growth medium is
suitably refrigerated.
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cel |l adhesi on enhancer, such as plasma other than fromthe patient or a
mat eri al manufactured from proteins derived therefrom for exanple

Fi bronectin. An alternative 15 cell adhesi on enhancer may include an

anti body, a growt h enhanci ng nol ecul e such as collagen and other growth
enhanci ng M) ¥eei12852 Coating of culture vessels with FCBHSHSOMNE and ot her
suitable factors is described in U S. Provisional Patent Application No.
60/ 576, 266 which is incorporated herein by reference. A suitable cell

growt h medi um i s tEhsicelts ip thepmibpa vessels idbeart thet incwbateidnip abdmiubatormainle20

pi petting no IR a i Y5 r di um may
be prepar edqgﬁs’ ?%aﬁ%t?ﬁq%%%ﬁ%&%&é%d{éﬁg}%ﬁ glit?irrjgcwldi“hfagc %}f’ btc%ety%%atﬁ?’g%t .
Preparation 8¥eesépsmiyaiealiin the suliure | vessdod4d ihaubigeisd Uo Jeripdio vivisioseeaic Pat ent
Application MapecBOH 3t'6, 681 \Ml%:%&bopchifn&ﬁa&%ngB&ﬁee%é]f’tﬁz&ﬂcﬂlyb%ﬁﬁfggiﬁag gnece.

r
. a
Alternatively, the serumcan be nmanufacture fromg asma-o han from

the 25 pati SWEreddpiciosnophsietn o FADES AL puiusg statusyaiek supphies aseiputfeowt h

medi um i s pr epaidEd ssipa@r ta@os&npe and a plurality of additional liquid
and/ or sol ubl e co%ggﬁt S. portion of the cell growth nediumis supplied

to each of the co F (iR anedippy gupdouslysstorad, Badee reipgmrationnisgied B8 cel |
growt h medi urefieshiRd @YQELWHE nSHBEMER thelellBre RRsekaldk Sypitailyub&y 236 gand t he
suspended cel | s are di.spens&(g an o_thE‘ val%i ous culture vessels 146,
typically by a suiftABYae 5rR tl’f‘%‘bm??ﬂd P &ellpoe hapyrsted dom e dgentog of tgr owt h
medi um i 40  suiitwedteysels€fi6,iag &) ah@tlcal 26 mWBanioh) GEadBREE) sREhs 3:4H006P00Q633  The
cells in the {.:ul t,‘ﬂre va%sssel Sd14'6 are then nwénahﬁg, iﬁ%ﬁgn Jd ncubat or nodul e
160, typi cal PYyPRFRa7E Lt hRd FoRe OF PPEFSATTS SRR AT Fiee Mt aion, 002,
typi cal |y foroluthdpBlbquithlyssa pipyitihg aloliyle tt Be whidh isudigilarvie pipetind 4fddis 1subj ect ed
to periodic m¢c i i nspecilon at. a vessel m croscopic inspection
nodul e 170, ?%}ep%cg%fg‘?g{‘%%l"ﬁ%‘?q %gﬁéaﬁreéy It E@érs @85?% @r%?ﬁoéboé’g)cs?&eé " 45 exani ne
cel | cul t ur evestchmigoscopié Thpestippinpdde HiY, ot plid totensurd thiaeglhtht dvsdred ealput er
cont rol | g5 100, TGl sORE LesTpiagm previ ously stored under

or r

refrigeration, is use efreshing the cell gromh nediumin the
cul ture vessel s 148¢ hpnypstadladelly aey equpteR, typidaltyayséng thEahibowdopig isipedtiabl e

neubeLs o, BB oEIS DULLSSLSE LA RO B Eelfygl e
use of trypdpaultahersiplel46uOpend of optivaldineedionrfoncgonalitie 514 1A78supbliadho ar e
filled wth gelde@VWhomputer controller 100.

20 At this stage, based on the outputs of optical inspection fimctionality 144, the
interactive computer controller 100 typically calculates a suitable number of delivery
containers, such as pre-fillable syringes 190, required to maintain the cells at an optimal
concentration suitable for therapeutic use. At least a portion of the cells may be stored
under appropriate conditions, such as in a cell banking facility, for later therapeutic use

25  or farther research.

Syringes 190 are individually and machine-readably identiﬁed by an individual
identification code, such as bar code 122. The individual identification codes, such as
bar codes 122, are typically machine read by bar code readers.

At every suitable stage of the methodology described hereinabove, appropriate

30 quality control measures are taken, using inier alia inputs from computerized optical
inspection and automatic provision of samples, which may be tested automatically or
manually. This quality control functionality is designated by reference numeral 194 and

is seen fo interface with interactive computer comtroller 100 and via interactive
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volunme of liquid by a pipetting nodule 180 which is simlar to pipetting
nodul e 130. The scraped culture vessels 146 are typically subjected to

m croscopi ¢ i nspection at vessel mcroscopic inspection nodule 170, inter
alia to ensure that all the desired cells 15 have been collected fromthe
vessel s 1480 PHeihHEvest ed cel | s are counted, typical | JCTH2AE/0PteES

m croscopi ¢ i nspection nodule 140, inter alia to determ ne the nunbers and
viability of the cells harvested from the culture vessels 146. Cutputs of
optical insp&RPHH funFelerol) iy ather sysiems popbonstist 65 deseribedaenerallyconput er
controller 1QQeinBflod this stage, based on the outputs of optical

i nspection functiaonality 144, the interactive conputer controller 100
typical ly cal cul atIésa‘c%Pr‘g’HFec WHE e sohpdimeyroldhy preesny mventigpaquabitysconielch as

pre-fillabl efsy¢fiénaB®s19k9upléyRbpticA GindRctibRi AhdioRaiiBe &8l L rdlerigRt i mal
concentration sui t@?l e for therglpegtl c.use. At |east a portion of the cells
may be st or eHSIHAGEPY Hiprnsprraeats donand 146rs pravifervisydl indicagionsedf| vaiemiki ng
facility, foprokcakedrahbtesapeuti c use 25 or further research. Syringes 190
are individually d..machi ne-readably identified by an indiyvidual

i dentification co ‘fahg%@’ﬁtmé téﬁna]g%&é‘l 3159 empipyes s inginpdules { e bt #cat i on
codes, such &80 fobaroviagemalii 2ontel eanipiRi o MakeriaRBERirides fuaakle Bizdaar teode
readers. At ev A 1suit bl e sﬂﬁ.g/ge?{g; t he 1mat hodol, o&p}/ descr.i tBed her ei nabove,
appropriate ™3 é%%ﬁyit SEoATET Corel el pr {xpically OmagCallye & et a i nput s
from conpiit eavigedicalht iceadatedi g pemtcoidhal nathaityied,Tal paralidl OM 8fFGAe.0fucganpl es,
whi ch may be -aut tically or ..manual.ly. This quality control
functional i tvggnzﬁuggejé?cglﬁdg{%% BoPEr &F A A i o zﬁf%ﬁﬁsm’i éra?eétﬁmt 0

i nterface w tialisist emacplasve ewipist dlowc eptbmetry enaliyQ) abd fuinmtibntBfggt i ve 27

WD 2006/ 1293; 2006/ uter controller 100 with other system
conponent s, %%m gg%%’l}sbg"gﬁég%g?%‘%la)}lﬁqﬁng]reeﬁuﬁ%rg’l %vafor F‘ﬁa%{f(t:%%lg?}gli’?’cgorwn?h an
enbodi nent ofnitseFPr esent i nvention, quality control functionality 194

enpl oys eptical i [ URGT ] Rl . [ BT lities 5
desi gnat gﬁ by ref (?r%gér%\lgb% t%}@%?%%b%gg’h g%’%t%%%ﬁéygﬁﬁrﬁ%@{ai gE’(%/ni @E% quﬁfﬁt?ﬁi cations
of various ¢hFee¥gPParieeBresonmifal ¢onjrolindf oky Fam prdcen ghiatptetsHddal so

enpl oys pi peﬁﬂ)i:é@_gﬂémgéﬂgpﬁr%pﬁa’igand]ré& and tha@&@raifn%ﬁtclpe][s %Y%]eqjig ngot{ﬂflﬁ%&ite}i&s control
sanpl es of materials at various suitable stages of the nethodology. These
qual i ty contPoriseudeg) &be fy@adtiypicompyisr eanirolirtayadlboyingarfage with software
administratign tools or historical databases, and vary the process parameters and flow
20  based on inputs received therefrom. For example, a comprehensive historical database
may be maintained that includes biological data (e.g., measurements relating to cell
numbers and physiology for all cells processed by the system) and system data (e.g.,
incubator CO2 levels or quantities of added chemicals that produced a desired resutt).
This database may subsequently be queried in real time, to see whether processing of a
25  given set of cells is proceeding in a manner consistent with the processing of carlier sets
of cells. Deviations are typically reported for operator review in real time or off-line,
and may be used as a reason for discarding a set of cells. In an embodiment, the
interactive computer coniroller 100 may provide warnings to supervisory personnel and
displays of system and methodology parameters of interest.
30 Reference is now made to Figs. 3A and 3B which are detailed flow charts
illustrating steps in the methodology illusirated generally in Figs. 1 and 2. As described
in Fig. 3A, the tissue sample 110 (Fig. 1) is mixed by gently flipping the tissue sample

container such as blood storage bag 112 (Fig. 1) up and down, and then transferred into

28



10 automatically eval uated by conventional techniques, in parallel or
off-line. Such techniques include, for exanple, sterility analysis,

endot oxi n anal ysis, gramstain analysis, mycoplasma analysis, flow
cytonetry analysis, tube formation assays, inmunoassays, such as ELI SA,
and ti ssueWLiopaiR8312as for eval uating colony formng BRFHSNEOMES 15 Based
on the optical inspection functionalities and the evaluation of the quality
control sanples, interactive conputer controller 100 may vary process
paranet ers afduitibleoteds vessgunSubseqenilyopnd tipieallyneilizimyg agyipRétingt thedulec B0t ai n

bat ches of CetilSh)Qhe flslefanifR R TchloonicPr O 2GR dithe T A1 AEACY] Y53 cOMPUL er

controller may also interface with software”  admriiStration tool's or
historical d&taapiseEicolhggdigasychiasdicgldaguePwrar ahichdy comumprcisllyaneizblebased on

inputs recei weR tABEERLEOBiofMhc8X ATkA:, IWAIRNeYSLNS PP QLigals dat abase
may be maintai ned that includes biological data (e g., nmeasurements
rel ating fo ewlemﬁm‘@ﬂébi%ﬁamﬁwéﬁﬁldgw A%Oslp. Nopiey) repprdidaa §Etby t he

system) and sysbeerafdabad (18- @ig. 1).| AeHRAVAY, G0 dBMehiy e AR ¢y @s of added
chem cal s that %r odu]ged 31 desired re,sglt ) i s dat abase may subsequently
be queried i APTEH T OPRRed frgm appothi sHRRRle sPietessi ng of a 25 given set of

celI's i s proceedi ngisiappraciaBdASY pifeOME nkiEvg, sidhtds p%;@@in@ﬁﬁ@ﬁ§$§0}gs{p§ndear| ier
I for operator reviewin

sets of cel Devj ations are ically . .reporte

real time orE%}’F{ele oye g‘rfﬂosﬁﬁg/th%gq‘ﬂ‘géﬂd]é’ég éﬂ 198% SPFOE8 AP Hitg a set of
cel I s. | noanofivpaildileioh and fepensiont dsaibed Kaeigemgut er control ler 100 may

provi de warni ngs t eryl sor ersonnel and. displ.a f stem and

met hodol ogy par ame gr%%%%flyé ﬁ%ﬁg@%ﬁméﬁ%fgﬁﬁl&ﬂpgﬂﬁ%@ @’%i}lpga Tgs. 3A
and 3B whi chwih éreceddiint i, fybatlyichaappeoximdtdly 30 mbtuted gat StoRPISMpdRattleeat a

met hodol ogy || [ lly in Figs. 1l.and 2.. As describe in Fig.
3A, the ti ss%dééaéé%tﬁ%ﬁ%%gqcf%%? E%%.mé_{fm?él © Ir}?‘lgd?f%’uau %ff& eecﬁ‘:tdlt'i’/ C?I:I‘I?“E%’iz%“g"i’?lﬁ‘”é tissue
sanpl e cont aspeetions by hogtsabliopetiet duagenabiny 124 2F{g-i . fot) theppuagede ddwn, and

t hen transfeg: i / 0 000633 . a sui t.abl e
sterile \?Zssg#ﬁggﬁﬁgﬁﬁ%ﬁ? ?Qi‘% %g‘g%'[ lt%%?%éf %}'ﬁ f"ﬂk#ﬁzﬁ‘n@%&g@ & %’?’%é)f f‘?ﬁ?\rgc’frmdul e
130 (Fig. 1dightpeflecied swipsrogaBpied on she oo fomtical anspecidy fugstivhhlitd @RS t y

gradi ent 114; (FEi ' I i c@l L€ i ¢al | - Paque
Bl s T whi ch"\ 2 “atecompef coRiRTPI6) Refe F) o bl Ml Bl 891 1 0od
Sweden or Ly?epietinmegs fin it fiagiiogs.commrercial |y avail able from Axis shield

PoC AS, Gslo, Nor WalowiRk 8R@irELbA nbsBotithRhsna ﬁweﬁg.r%%‘cohyé?&sﬁol& (Fig. 1).
Al ternatively, the gradlent nagmt%e Prepar ed by the perat or or obtai ned
d tubes

from any 20t hapeslayerapthe ccafyifisas 16 into empty tubes using pipetting module 130
and subsequent thereto, a fraction of selected cells 132 (Fig. 1), typically including

peripheral blood mononuclear cells (PBMC), is removed from each of tubes 116 by
pipetting module 130 and transferred into one or more new tube 136 (Fig. 1) which are
typically prefilled with a suitable quantity of a suitable fluid such as Phosphate Buffered

25  Saline (PBS) which is commercially available from Sigma-Aldrich Ltd. of St Louis,
MO, USA. It is appreciated that although one layer of selected cells is typically
removed at any given {ime, multiple layers of selected cells may be sequentially
removed. Typically, the volume in each of the tubes 136 is adjusted to a desired
volume, typically 30ml per tube.

30 The tubes 136 are typically spun for approximately 15 minutes at a suitable
speed such as 580g, at room temperature, in the centrifuge module 120 and the
supernatant is discarded based on an output of optical inspection functionality 125. The

cell pellet is then mixed and re-suspended with a suitable quantity of lquid, typically
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It is appreciated that pipetting nodul es, such as pipetting nodule 130, 150
and 180, are enployed in nost of the liquid handling functions, such as
aspiration, addition 10 of liquid, dilution and suspension descri bed

her ei nbel ow. The tubes 116 are then centrifuged in centrifuge nodule 120
(Fig. 1) tD§0er31nith the gradient 114, typically foPCHBAYSR!ME el y 20

m nutes, at roomtenperature, at a suitable speed such as 1050g and with
no brake, and subjected to conputerized optical inspection by optical

i nspecti on f witbtli-pmall ¢ft YB3 2Bhe( Fingenis19f fewsralt tubesp Uitpogdcally 0% Whdsf erent i ati ng

cells by thesgbggq[ggdﬂ\.(,%ﬁngﬁ@&;ng}rbngfmbgelI | ayers and the grey level or color
of light reflected therefrom Based on the outputs of optical inspection

functional ity 125For jcpgheleser: pi eelestsapgise rmigopaopis| ingecti@Ois(@itipd oy bifet er mi nes
sui tabl e par anBisesgic {uef;ecnale@aa@é 14@m~faf 1)t Ja@cglﬁéo%ﬁdg%dfvfa@ﬁw 88 mdr@! | owi ng

centrlfugatlon nost of the plasm 1 iﬁ IS collected fromthe 20
upper |ayér &fll CREtiBg i rWH‘%P@&dPGFfGB@g 13}181"’? tieg éh‘%‘t 9f aumiebly simeer pifpet t i ng

nmodul e 130  aiGotSBed 3AAWBS )L Qﬁftﬁﬁ ]Inpré}mfafeaefilﬁﬁtﬁf' t?}fnca‘iﬁ'l Rl %@T Lul Elulz32 (Fig.

1), typicall i.ncl.udjn eriphera monontcl ear cel | , IS
yp g}gp

removed frontgacH 151"91‘8%‘%”@11‘6 aypilable frome Sigmie A e e @ ‘1f§(§L81Hﬂ Q -erred
into one or pRdseuBRY, BiRnslSt (:Figio ak)priified by dalstorti¥PPGAE ¥ cddl 8fnple! €d Wi th

a suitable qy ant | of..a suitable fluid such as Phosphate Buffered 25

Sal i ne (PBS) é[lfi%ﬁa E&Br?ﬁ’é‘ﬁ]@i”é|ﬂiﬂ$°&5%.ﬂ?l§ﬁ$ getytly by pae g‘r‘f‘ﬁ pRet $OF 0d. of St
Louis, M, ld%ng 10 pli of theniinea icallseiotcBat of o N ehd@berd BEhdnRY REMEEr 15QtaCt ed
cells is typ| ‘%g renoved at agﬁc iven tlme1 Itiple layers of selected
celI's my be"¥&y FRiSFBEYRS I PSR MeRFEHOPARATEe e vol ume i n each of the
tubes 136 is adj ugumdqamﬂﬁ desi(vable) wel the,(ddyipiceldl lyihg3onihe Redtral ?be. 30 The
tubes 136 ar or_a m.nut es at tabl e
speed such a§ g%%aﬁ%c %?%%: éﬁpge§¥ﬁ$§‘E?Wmfﬁ@ni%ﬁ¥¥ﬁ¢ﬁaﬁﬂ %EF%flzo and

t he supernaﬁaﬁmwmsidgamandeﬂﬁbammwdemmam QphmhtaOIZOhhH@ﬁbm@ﬁ&DégtlOn
functionakit nd re-s ded with a
sui t abl e%qua%tﬂljgtt%%ng 9”1 °¥ id °e{f§‘!‘p“|‘l’§% “*" SOHQSH%‘ gg‘&sﬁ ﬁ‘%“%@?‘?"@i%oalooows
with 1-5 n efun@e@ghe éﬁﬂea@@mmm gamfmsmq: allutecupewple] 8Hicaliyypi eatitytiofour

Larre: e, RURRRIRRL O TG ALAaBRGHRA 1.4 BluiERER hakRih ) ect ed

cells, mcro 1 C 1 nspect on I S ca ri M Cr oscopl I NS ect 1 on
nmodul e 140 (meg'Pryna)l Blag-congdining ougretinkry amhunmmb@uﬂmby Asgegsipent dowﬁ Cel |

counting is tynihGad 4 ¥iphehd PLARE whkh I Snfidlt bgfaaRatls AoSHl § ableg, number  of
20 .
The cell number in each chamber is then calculated, typically according to the
following equations:
No. of viable cells x 10,000 x Dilution factor = No. of viable cells /ml.
No. of dead cells x 10,000 x Dilution factor = No. of dead cells /ml.
25 % Dead cells = No. of Dead celis/(No. of Viable celis + No. of Dead cells) x
100.
% of dead celis shounld not typically exceed 30%.
The average cell mumber is calculated based on the results of the above
calculations, the final cell numbers are summarized, and yield of cells/ml blood is
30  determined.
The cells in each layer may be further purified by one or more additional
centrifigations employing centrifuge module 120, with a more selective gradient such

as a Percoll™ gradient, including polyvinylpyrrolidone-coated silica colloids, which is
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m crot ubes (not shown), with an appropriate quantity, typically 801, of
Trypan Blue (TB), which is comercially available from Signa-Aldrich Ltd.
of St Louis, MO USA. Subsequently, dilutions of a 1:5 ratio are prepared
by transferring 20l of a cell sanple to one Trypan Bl ue containing

m cr ot ube, W Xpagodent |y by pipetting up and down and ROVIGHHOMY3310 sI of
the diluted cells onto each of the 2 chanbers of henocytoneter |ocated
under the microscope in mcroscopic inspection nodule 140. Subse uently,
clear (Vi ablt@)lcaammlaue ficohe Actjershem| Biosojanery GfnURmalacaveden andswhigh quar es of

each of the ¢ dbdsith @4€had NG 1@1&%5’ $haan@6zount ed, the
cells are (‘?B‘\ﬁaﬁfge S§leal clg%qla%‘?ggs%slﬁ?ut edasarrpl% ty ; Bu]%%?flﬁgng dilution

prepar ed by %appraqmsfeemthengleB@Wgafaé*Pﬂtﬁ Heayc &f Iusé%\rrﬁic% T?%an Bl ue.

| f nore tha P?ﬁ'glra% F’f{sewm%ﬁ’%tc%ﬁmeicﬁﬁy%@Jﬂla@e Ao &ﬂygmael Pacgausnoﬁ n a nore
di | uted sarrp iCal Iutlon preaedrm%{%?ﬁiran drlmng 20 | of
t he prevﬁousﬂ)syo riﬂcafwasrdd 3115’55“6’4" lcate o edpriuged PRI ypan

Bl ue- cont ai yj, ngutaazga Oh s ROk o BRIk Ratciapiay DG rangisalown
enpl oying a pipetting nodul'e which is sim.l %[a ptgttlngi;‘3 dullg 130 and
150 (Fig. z@dnfferenw@g@élhl berbWéﬂtWF l?cﬁhDér?fé ‘ﬁ%eé?‘ g‘:fds Y RS Ca P I[Se

typi cal Iy acgopmli Aol ichron]. Tht Rkt cearakiiet siyeNnay dfo ki idbiifedt | s x

10, 000 x Di Ut Fon factor = NO. of vi abl

I | s, hnl ells x
10, 000 x Di | a@mip@ison xath gpother pe Ca?ta’&@&d’e‘g‘éﬁ“ ignsfly markse bﬁ'}%Bepch"ﬁ‘%ﬁa‘?E&
Dead cel {$/ (Nowar@f. MR Ry&@) |i§s1gha‘rk@for efmoDelait: Ldeitilﬁsc) based G0Bs lovstivhs dead

cells should not typically, ex 0% The av nunber 1s
cal cul at ed b‘a?é}@dn%%? T pRgs e P Has SpsvE m gﬁ%ﬁgg[l ons, the final cell

nunbers are sumagi#ectn aj@dompﬂé dafoﬁptlmllhs)écﬂonbﬁmddmﬂlgy 136, #ewredti®g ned. The

cells in each | aye urther [ ihonal
centrifugati WPE%FWP%QQ%HFWWH%? SBl%a eg% %@%e;ﬁfag@ngfgég%}ﬁéc%l ve
gradient s UCﬁlac‘u&& BubRefedlyl did gn;amie emﬂepthnn of @ed;hcwg cells may be removed and -

ol nyl r ted sil oo 129312
PCT] | L208b] 00B5SET L JARC ATy FAET 2" Y O RAe SRR 6726l ences o

Uppsal a, vaeg&ra;ou@nglamlﬂjﬂztyassessmﬁmtabli@crﬁmﬂ hereipgovpng cel I's having a

density | ess than t 1 QBtighdThE 1eeﬁd@9mqu5bat e,
other density gr aa%‘aéﬁefszlt%f%ﬁ {aﬁésgsfi&w lch Bs Opt i PrepT™M and

number and viability have been assessed.
At least some of the plasma 126 which was removed prior to removal of the

20 selected cells is combined with a suitable quantity of a coagulation agent, such as
CaCl,, commercially available from American Pharmaceutical Partners Inc. of
Schaumburg, 1L, USA, or any other suitable chemical or biological coagulation agent
such as thromboplastin, thrombin agonist peptides or any other suitable coagulation
agent, and incubated in incubator module 160 (Fig. 1), typically for half an hour to four

25  hours at 37°C, thus producing a clot and serum. Following incubation, the serum is
obtained inter alia by squeezing the generated clot, or in any other suitable method.

Subsequently, the serum is collected into a new tube, and combined with a
medium, such as X-Vivo 15, commercialty available from Cambrex Corporation of East
Rutherford, New Jersey, USA, and additional liquid or soluble components which

30  typically include at least some of erythropoietin (EPO), Insulin-like Growth Factor
(IGF), basic-Fibroblast Growth Factor (b-FGF), Vascular Endothelial Growth Factor
(VEGF), Heparin, Statin molecules, antidiabetic agents such as Rosiglitazone,

molecules from the estrogen and progesterone families and combinations thereof,
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NycodenzTM gr adi ents, which are commercially available from Axis shield PoC
AS, of 5 Gslo, Norway. In any such case, the centrifuged tubes are
typically subjected to conputerized optical inspection by optical

i nspection functionality 125 for the purpose of differentiating cells by
the rel ati we 06c@eidn of cell layers and the grey | evePCHEL2BS0H033 of |ight
reflected therefrom The |ocation of the desired |ayer may al so be
identified by comparison with another tube containing cellular density

mar ker beadsygitaligrptdneenubygue il Qe omgeraf k& pg/mbe| 108 LE/mll thpeodpe)s Yédignat ed for
removal are igdentified b n I n ibRa@s in the
ot her tube H& ﬁ?@”%gl? 15%‘?ﬁ%a%tﬁ§§§g+l?l eg. & Zsﬂggj%ﬁtﬁ%ﬁﬁ%uts of optical
i nspect i on fmedtim.cnalsinplps @5 is tyiedlly storsdeand peypraaroNcd it FHBT PEYCCSiRo

determines suifa “Fsﬁn%ll OmSOP AL bAREA of H F6% Al hédagn, the acti ons.
Subsequent | ,S%%gﬂt%trw%r@r%?oe C ﬁﬁ%csti%}ns ofeali‘,rel eét ed ceﬁrs may be renoved and

15 subj ect edsetvo fay beraredmat A0FS P uee-i nspection by m croscopi ¢ i nspection

m)du! e 140 for Cftliéa?é}ﬁ'&?é.r n@éq@ s%in@@inbb&iﬁﬁelﬁ§§ﬁ§§iﬂiﬁéiﬁio@&ladﬁ§G}rﬁbﬂmd
her ei nabove. The resuft of this stage is one or nore gg‘él@ieg% ons of

sel ected cel dfsclbost metipmepducadispigpiated bypedion e pualss > At |east

some of the plasmg éu%nguié/mrﬁd%r YASHHRMRYLE 176 (. 1) nayeeBYdhred by tbwing 20
selected cells is conni i i

ned wth a suitable guantity.of a.coagulation agent,
such as CaChe intesisrihsieef with he Rlagmp A @@V@n@%&?icgﬁﬂﬁﬁésﬁ%c%ﬁpgcogl
Earlt ner 51(% ncalteQIaltivet%“' Q@;ﬁr‘rp[ugn?} totas ﬁUﬁﬁe‘ rteﬁtr SORRY, ?auidhteqis glait;rﬁaabbmz_meﬂuiaiﬁfcal tor
i ol ogi cal coagul atlon agent _such_ a i .0 ni s
pepti des or asialie e Chemieetd e%%%f%ﬁ’t’ %%ngg%g Ev?lyg}%%cqaﬁ%r%%}g?n
i ncubat or nogykeskfife (il Ghesion, enhiiteC @hdhyasf Omathidd] fmaanfattoned fitce protems25 hour s
at 37C, thus producin

o et o Sl S bR eorm
sui tabl e et hagavle BuIBEUREA by TerhdralasEALHBAsAliohdtiee tdladhetion erhmswst ube, and
cort e Bt L5k EED Bl WP RTTE SR e e o
liquid or sopishkiectemmenasitaleaivbin c@Bng fhpicalairt yessaie | 4fdeitnplainasichsome of
& bue n Fact oPAebe Ve s AR s SRS PR OB A P e e par .
Stalin mol ectogsle swhtas pipatietmelukgeit s such as Rosiglitazone, nolecul es
D 20061120312 PO E0B0 ODDR S b el T, f e anCant ot el BPe  ange
of 0.5 pghni fibroh&finsgiitidn in b suifpbleyabuneand af & sgijgbde concentration, typically 50 ml
of 25 ug/ml fibropectin solution in PBS, is prepared, typically by adding 250 ul
fibronectin 5 mg/ml to 50 ml PBS. Each of the culture vessels 146 is then filled with a
suitable amount of fibronectin solution, typically 2-5 ml, by a pipetting module similar
to pipetiing module 130.
25 ' The culture vessels 146 are then incubated in incubator module 160, typically
at 37°C and for at least 30 min. Following incubation, the coating liquid is discarded by
employing a pipetting module similar to pipetting module 130, and the culture vessels
 are washed twice with a suitable washing liquid such as PBS to flush out excess coating
Hiquid. The cﬁlture vessels 146 are then allowed to dry, and are kept sealed at room
30 temperature.

The number of culture vessels is calculated based on the calculaied number of

viable cells, and on the required concentration of cells in each culture vessel.
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cell growth nedium Typically, the serum conprises 1-20% of the resulting
cell growh nedium Any surplus serumis typically stored and may be

enpl oyed in other processes. As an alternative to using the serumfor the
production of cell growh nmedium the 5 serummay be stored at -20C until
use. |t isWAPeY2PHYUl ar feature of sone enbodi ments of P¢HE-20480833 on t hat
the anount of cell growth nmedium produced is cal cul ated based on the
nunber of viable ceI | s. A suitable nunber of culture vessels 146 (Fig. 1)
may be prepared by ¥BEEPAY to Figedh it i€ searibatifeel shspersion corfeining asnitabk26
removed fr omﬁﬂeer%mersbﬁaaﬁ&ué is§§m%t§ R PoRtate u%ﬁb&'o?ﬁfb@@%v’hﬁ:ﬁ'a}é it h plasma

froma different  source, | asma commercially avall from

Chemi con of TRfedlllde Cﬁf}i“ﬁ‘@}gﬂn ’ﬂP s 1Y i {pe| gpprogimeicbdi mipuirayatbworny ot her

sui t abl e cel kenagth@gt Cdﬂd&emhaln@ﬁﬁo ristdClpe@B t?pz@ﬁ ekl appm agltheg fsr om
proteins _der,i han from'the patient, for exanpl e

h
Fi br onect ©'n, d@?ﬁ’?&@r @gea"fe faﬁeé\lﬁafgt“a%lrl@ PRShPRErmPeRes 7 opl ik medie),  USA,

Al ternative oed kuiabibesicomeod) anedalls 550x A Yclisne] HeRalBhyaiipdaadymoddledr OW h
enhanci ng nol, ?(%ul e such as collagen and other growth enhancing nol ecul es.

When coating e culture vessels 146 with plasma, each culture vessel is
filled with a sui tSibbuanipuhd collf ampbadetin chohuif @l phd/codted ciltfire RYseR 1R6,PEL L1 NQ

cul ture vess SPIRURE L RRi o astio: SPGB Pl i Bhedin:
sui t abl e 100l greevtlanddiat, and'saaclt ailire \eorl B is dtdubined in)iiubadd yodal 190, atof 25

gg/m fi bron sol ution in PBS &K epar ed, typically by adding 250 |
fibronectin g 7@1 B O o nr%enﬁggngééc% %f the culture vessels 146 is then
filled with a swlrlaimgeh&a;mlhm(m@fsmﬁd Biptrakye bt aS@inbiér 0@ Bays] tyPicalBd thike,2- 5 ni |,

b tt tt dul.e. 130. 25 Th | t
Thseel s Ta6 PSR HRR bog - PhBE P Rt Gntels o el Bt a7c
and for at | ewsy c8@rawessel Fb’:llhiowtut@ hyrmmﬂngnngormpettlng m@ialel sch dsl;ﬁuuttﬁlai S

e haeds Y moBD1SY righ BuRIRELE! N RAM il lTbirloh (BLRS GE ERch SR @, 130

and the culture vesse are was W ce W th l'iquid
such as PBS g@owil msﬂhumumfp!ealb’el@snlcﬁhﬁ fengved ¢efjLgralvih Tiedivouhtyuspeiondiydel s 146

are then all gweeh,t i#tYnirid pure. The
nunber of cul tur eévelssené s ca cu ékyg%g%égogé%mhﬁﬁe calnélﬁetn%)%dgn%rrber of
vi abl e cel | s3tTa9d tegtperefies, teeglipat nep-edbereetiveliat i on of cells in each culture
vessel . 32 WO 2006#,123p :b%llé? ga(y%c%%%ﬁ&ﬁ@@ﬁ?’an appropriate amount of fresh cell

20 growth medium, typically 10 ml per culture vessel 146, and reintroduced into the

culture vessels 146. Alternalively, the non-adherent cells may be removed and discarded
and fresh cell growth medium not containing any cells added into the culture vessels
146. The culture vessels 146 are then subjected to further incubation. At any suitable
time during incubation, a microscopic inspection, flow cytometry analysis or any other
25  analytic evaluation method may take place in microscopic inspection module 170 (Fig.
1) or another analytic instrument and a decision may be made whether to continue
incubation with the same or a different cell growth medium or to harvest the cells based
on the output of microscopic inspection module 170.
It is appreciated that the type of cell growth medium used may be changed each
30 time the cell growth medium is refreshed, for example, in order to further enhance the
purity of the cell population. This is specifically important when directing or redirecting

the differentiation of multipotent cells.
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Turning now to Fig. 3B, it is seen that a cell suspension containing a

sui tabl e nunber of the selected cells is split into an appropriate nunber
of tubes, which are then spun in the centrifugation nodule 120 for

appr oxi rrately 15 mi nutes at room tenperature and at an appropriate speed,
typical |y WOR06/138%d2 t he supernatant is 5 discarded. ThETEREPBWSet is then
gently mxed and re-suspended in cell growth nmedium to a suitable
concentration, typically 5-50x106 cel]s/nil, typically by a petting

modul e 130. SubscdREALE: plteroReorae selhgrawbapdanm 1eﬁeséa@ﬁs,c§:rplqaﬁ:ewﬁh@ coat ed

cul ture vesseb dap4ad typhicdtRy Ghdrl ﬁ@eﬂiﬁyﬁtﬂé%ﬂ@%%@ﬁvhé@éﬁ Bhicknp¥l RGeraitd s/
together with a_ sui tf'ElibI e am)ﬁ"c cel | grow h nedi um”™ and each cul ture

vessel 146 i §PhPEHA (YFSSFH&@I %te{f@(?}vel&tthe ogtronsthe detachert

envi r onment ﬁammn@@%s%ml%@rché’iﬂcdl haadhaﬁhtbﬁicw@bme boehpsibypi cal Iy after a
nunber of _days, ryji,m I lné thr%e)1 )%fg rowt h medi um and non- adher ent
cel I's confai ned t HEPEhMgFRaned) feiac ‘E:Pt’f 81‘?1‘31 vl mesdiopy prd YuedBirea6 into a
tube by enpl oglsmmtmﬂtpﬁbmlmonﬁfﬂddlmmswéhr AsuRiveskl 146Gntd & ni¥B AW @id 50. Each
cul ture vess 146 | s. fil W th n riagte a fr S ceII

ar ot ear ol P1 EPleaEy HECHHE monde sERE bt mgRgRR

optional |y berfacenf eichugfedtle |cnﬂmemea§¢1§ mg@ isTedefity Hdthed tbyghp‘aﬁlnloywﬂﬂpé

appr oxi mat el }.au roomte rature col | ect

non- adher ent ¥un%PIF Eﬂl ﬁ,r%]@? %32{ 1500 P]%Sagr% "PEES ?Jéﬂ]b“@&fq Si‘i‘sl’gﬁ‘%gﬂb&%pri ate
anount ofl0f r EBH voelihg lizﬁd,gar@wblhecmanuqnmbasylmsmia;mJgOtha mbn-pcﬂfereﬁubc-tﬂur e vessel
146, and rei o) e vessel.s 146.. Al t i t he
non- adher entﬁte{n ‘F%F &HIEHE& A&eén}go\]/laelglﬂg Cf(;{ncfq g %ngglé%te qaanél%rs hasécjs[ellnr ?{o

medi um not cBA® &lﬂdﬂ‘ﬁ‘gto direyculsetie vesselddedhé mtherenivelicart tlietached/ fas éies:ultdréG The
culture Vess@és?el r].rs%i} feﬁﬁe k‘ilﬁ&‘mﬁ%%ﬁ& Rv@tﬂ atcgll gc% epgﬁd érggulll) eaEJen?ly Tc? f‘cteg

suitable tine during incubation, a mcroscopl ¢ I nsp ow cytometry
anal ysi s or @Jfﬁ]yﬂdé‘%dﬁértheztﬁbﬁrﬂdﬁyﬁqﬂew@ﬁéﬂlmlﬂ@wnWépﬂbdthﬂaqlmr@mepl%e in

i croscopkc hM@B%QﬂJdM&He@hoqnmodﬁﬁ 190 in dnlieOb H?CBRI)J}EJ %@ﬁ%ﬁéeyatfl %115 st runent

and a decision nay be made whether to continue |ncubation Wt e sane or
a different BeIvessgr & Owmdidmpttal iwperioy aaaduiehifOcie| seeplisd dednterastive he out put

of i croscop éiu{ésaﬁ%llé}rlomé&h& td dermbd JiRRPRERE! Bhpfls Wahptdant ype of
cell growth ium used may be changed each he ce rowth medi um

is refres hed° Frvesgaife ac "Yaﬁheéﬂ‘H@%aP&’EPPFEF?tVﬁ]élmeé‘ﬁh%émqﬁBY 1?.) pelg of the
cel I popul at P\ rdihbve ah$ repRBEd defd bid/iné WRAId.aMd 1‘&"9&1«% g tﬁ@tﬁfaés ngg.Or

redirect 55‘ g the q"hc]:, fhgrrvgsrgtd g‘e}llls O&?e ggw r;gslpggt egtlg r;it co%ﬁamaﬁon of PBS and cell
growth medium, typically in a single test tube per culture vessel 146. Subsequently, the
tubes are spun at switable conditions, typically for 10 minutes at 450g at room
temperature, and the cell pellet is resuspended in an appropriate volume of a different
liquid, typically a medium such as X-Vivo 15,

25 Computerized microscopic inspection is carried out in microscopic inspection
module 140 for cell counting and viability assessment as described hereinabove.
Suitable selection of cell types may take place at this stage to enhance the purity of the
cell population. The purity of the cell population is optionally enhanced by use of
CD133-conjugated magnetic beads (which are comumercially available from Miltenyi

30  Biotec GmbH of Bergisch Gladbach, Germany) or beads conjugated to a different
marker.

A suitable amount of FcR Blocking Reagent, typically 100 pl, is typically

added to 10® total cells resuspended in a suitable amount of an appropriate fluid, such as
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WO 2006/ 129312 PCT/1L20061000633 Typically, after one or nore cell growth
medi um refreshnents, typically within 30 days and typically after five

days, the cells are harvested, typically by nmechanical detachnment thereof
fromthe culture vessel 146. Alternatively, the cells nay be detached from
cul ture ve¥908/BH32 by chemi cal detachnent, such as byPuSHI2HP/0006330sin. 5
Prior to nechani cal detachnent, the cell growth nedi um and non-adherent

cells contain (a!_&hfﬁe' n are collected fromevery culture vessel 146 into a
tube 178 (Fi g3eD f ‘f}lfeérﬁ%F‘gv‘?lhﬁlsaeﬁﬁicﬁéfﬁf%@t%mﬂ@%@eﬁn@gf lipwlissitng nodul e

150. Ther eaf thstarpdiecells UMb aeBs efe @ACHLAE bPAdAM b ULRVESRGKIP '
carefully wa i sui tgbltgbt%l uid, such gﬂé‘%l?f cold

ed pil pet.ti W th :
PBS. Any re Hfﬂ%g%eW§?1EwﬁJ%&H= %ﬁﬁﬂéh@&éﬁlﬁd@@ﬂiﬂw e300 18 PRES” Vil Istlivg | i qui d,
are col | ect edltiemtigtutedbiban thédata tsibdly &g 30hennan: adher ent cells previously
col l ected.; Addi ti o%}iowj.igqui qvli. aF a gro ri %tﬁg quant i tc'é? such as 5 m cold
PBS i s added to theoQUrRPERALEdRe §48 as ashed her wine 0Pl the dahslirsched
fromthe cul twhene of bsBielandisicngnigentd £ ap@oftht RVEITBRY §pidhlldh 80080} 1B Cr aper,
and are subsegue es. 178. Fol|low ng the

ly cqllected .and added to.the tu [
col l ection of ce%t' s:% etsﬁ_éer%% ?ul‘? 420 ggngyedy sl fhe of Heﬁ%tp‘ééFséﬁPeB‘iﬁddﬁtq cal
i nspect i on nmuditAbée aROnd of aginilahle fdd mepitallpS00 hebyiice e ns & OF i@Qlchis. TH t he
vessel 146. j Lhspection dul e, 1701 s supplied to
interactive Qg%%%%og{ reg@tnﬂtmrc%}p ?rgtrmnlo&& %‘aﬁn%ﬂpnggég PE e i ?P?‘ﬁ‘@ &Y f urt her
scrapi ng 10 roédgicelbpppulitien. cul ture vessels 146 are washed in an appropriate
vol unme of I|iquid, L.cal PBS t ve any, remi ni cells,
and the washi ng fJ%ing{a?fsé nlé%rcjléet% b’?%)d At%ﬁ’lgg]ffjcggs %5%@@8&%5{5%@1:8&8%& s are
now suspended depetigallydufisiedeilor upfo PRE Hord! aobls br andiSovdhimmmdtibletor typi cal |y in
a single testpt WheNafv tulik I : tly, the. tubes are
spun at suitabl e%?gndi{i or]lsé,lj@s\g?g%ﬁz)}fgrm%%g %f%st%%gteétané@%acg 2oom
tenperature, %Be“flﬁéld@éﬁfmﬁbflelhéﬁgﬂ?t@ el Sodipe Nefmeton{MaCS&bPpeptodat e vol une of
adfferest |iquithe Cbmﬂiﬂq@bﬂeﬁ(ﬂféidmsM&twﬁgﬁlgg}é%égﬂgcté/ﬁnojugt of%%ffgr? Jputeri zed

|

m croscopi ¢ inspection is carriedout Tn m I nspection’ nodul e 140
for cell couflt Cﬁg SUFRERS\PR dbibey pRpligd ntostherenivs SThy agefabtedicdie rtaiivadip chee .

Sui tabl e sel a6i-bRte@lceiltebic AURES 0 FAYs NS BbRERAL addths AR Wil gnhance
the purity o%ﬁ%h opul ation, The purity of the ce popua\ ation is

e cell
optionally e r?EélHPngpqﬁ‘g@“‘Eﬁnt oEhtlenFodnyving dceymend wénpwlabdeddeslls Wivi ch ar e

commer ci al | y caldi libdngovbd GronMitlet RBetid BBl @pRS0:CHRITiOhB8" & 5 GRwfH.adbach,
Ger many) 3 b(a%ds coné' ated to a different marker. ‘A suitable anount of

FcR Bl ocking ¢ gtay ntPI? peléapp@te Uyt 1of ibgffatrﬁ)pi@atpqdyinto the colummn, and the
fraction of labeled cells is flushed out as by use of a plunger which is supplied with the

column.
The magnetic separation step may be repeated as necessary, typically by
applying eluted cells to a new prefilled positive selection column. The purified cells are
23 spun at suitable conditions, typically for 10 minutes at 450g at room temperature, and
the cell pellet is resuspended in an appropriate volume of a different liquid, typically a
medium such as X-Vivo 15. Computerized microscopic inspection is carried out in
microscopic inspection module 140 for cell counting and viability assessment as
described hereinabove.
30 Following cell counting, and based on cell count outputs, clinical requirements
relating to cell concentration and injection volumes, packaging parameters are
determined by interactive computer controller interactive compuler controller 100.

Based on the computerized calculations by interactive computer controller 100, the cells
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added to 108 total cells resuspended in a suitable anpbunt of an appropriate
fluid, such as 34 WD 2006/ 129312 PCT/ L2006/ 000633 300 Al of buffer, to

i nhibit unspecific or Fc-receptor nediated binding of antibodies to
non-target cells. The cells are then | abel ed by adding a suitabl e anmount of
CD133 M cVoB8¥d3%312 ypically 100 |, to a final vol une, PeYyBEWALI%50f 500 |
per 108 total cells. The mxture is t hen i ncubat ed, typ| cally for 30

m nutes at 4-8C. 5 Follow ng incubation, the cells hed addi ng

10- 20x the |abesperged (o ARPTOFTIAR AORERITAI agfl @u@@ﬁ?ﬁaﬂ %b%‘?l%pru ate

condi ti ons, dﬁ%ﬁkﬁ&*sﬁfyabﬁl s;z?e@%ﬁg@sr 19bQrigni)REb@Er delFRey séspaar A&ér&ﬁive]y&)rt hen

renoved, e cell pel IS _resusp eng?ed in a e anpunt

suitabl e fI uidditiopally; ety yar aéiOOﬁ thg ekl may ﬁﬁ“%ldi%éf’ tf‘B?t §r ejpgate '(I)'he

cel I's are nownt&amion £ SEBARREIGN beikis ABYREor Cubsatieasdutiense thios
enhancing the purity 10 of the cell popul ation. A suitable nagnetic bead
col um, s#ichivg efa?ﬁe?@@éldﬁﬁ'ﬂow{'abl e for up to 107 magnetically |abel ed

cells or up to 2 Xydiediyt ot atoneddl spa&kagatg L&Jﬁﬁdmamy suomprl:sbse fpettop to 108
magnetical ly |abeled cells or

.u 09 total ed, and
i s placed i nECUORYHet fbe 19 PR fho e%Lﬁnfljl’i)F%aWﬁ ?\té %e Fﬁ%%?%a?c%
Separ at or ( MAGRG! IndSpdshtad BE Yubed or sThigges,ab upmoprsatqarlapddleqh tthe papk#gmgg it with
an appropria of .buff er and t appI i ed
into the col%?ﬁ‘"rf n%ﬁ%%waﬁﬂﬁf SBUTSE RS noﬁ?ce%%Ju]fei%%?sﬁﬂﬁésﬁgﬁlbgbebﬁectgd cells,
are all owed pskpass thhroabigh xwag paolt ulabgt arwhtlt rvec@tow!iweadsblmww ofwith an
appropriate unt of uff o] I%n 4 f ﬁQ@I ed cells
the colum Plgo BRgk, E rorﬁlr ‘I)*lde: nagnet(lgfc tgpr@%%a?%to rr?g |sapl aced on a
suitable 20 pladeltmgﬁalcbmat@bhngdhmcaﬁpslupmtaf@llaﬂlm’mﬂﬁrﬁiﬁpwp?’ékaﬁ‘%}p| pett ed

into the col um, \%%ger ncg s Ilc[v@ %lﬁ\% |4ﬁbﬁh% GiplidnSard ?esf;écﬂ%hﬁ {Jl?ﬂéti as by

use of a pIunger col um. magnet i
separati on spieforiaempd Iae:tlple;qielénsmtloas ofeeetisssmpipg el pylaE #%GDBS]/Y coapipictFing el ut ed

cells to, | gd v Pl pldd& BWenfibLdrieel | s are
25 spun a gyxt%ﬁ?%{v%oﬁd?&?%h%& ??%%g&w)?&f Y fo m rlljut e; at 45 at room

t enper at ur e, cabrdlitdng of Eids. Hé|apd B @a%h%%ﬂéﬁ&elﬁ nlate £ capysRepR ®vol une of

a different Ligul fhe ifRhE@id de.a to PR BHSAEN e oXcoVli ¥t Bud GaGRAL er i zed
m croscopi c inspection Is carried out in mcr osc](é)lg‘rc i nsq%gctl on nodul e 140

for cell counti ng Asrgenipdlgs 44 gndPs the seHEPEPIRE cof SURYT HETHErBPHESve. 30
Fol | ow ng Ce%éneféﬁ&' hivisk digndo®asmehid masigh la GRENtendit Ritids, and| defhigg la

requir emzr(;t generally flat, ring shaped cell growth surface 202. A cover 204 is arranged for sealing
engagement with annular dish 200 and is typically provided with one or more integrally
formed scraper blades 206, which engage ring shaped cell growth surface 202. Cover

204 typically is formed with a septum cap 208 as well as a vented cap 210.
Rotation of cover 204 in a direction such as that illustrated by an arrow 212
25 relative to annular dish 200 provides scraping of cells from ring shaped cell growth
surface 202. The cells, once thus detached from surface 202 may be removed from the

dish 202 by pipetting through septum cap 208.

It will be appreciated by persons skilled in the art that the present invention is
not limited to what has been particularly shown and described hereinabove. Rather the
30 present invention includes both combinations and subcombinations of the features
described hereinabove as well as modifications and variations which would occur to

persons skilled in the art upon reading the foregoing description and which are not n

the prior art.
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relating to cell concentration and injection volunes, packagi ng paraneters
are determned by interactive conputer controller interactive conputer
controller 100. Based on the conputerized cal culations by interactive
conputer controller 100, the cells 35 WD 20061129312 PCT/ L2006/ 000633

are suspenéi‘(é?jz‘]f)%”%zappr opriate concentration and aut oRaRFHSEM06 aced in a
suitable nunber of suitably sized syringes 190 (Fig. 1) or other delivery
vessels. Alternatively or additi onaII ..sanme or all of the cells may be
resuspended to, another appropriate CleBideftrati on and stored in a cell
banki ng facikity for fpmtaufoalateh@a%wﬂh@ég&em(abmf)ﬁls"mg 5 further resear ch and
devel opnent. Typically, autgnate functi ona ses

pi petting functionali ?de’btéc i 'hggstﬂ'éﬁ trspe o %f‘b'}”%r 2 4H B tB’natl c arm
t hat hol ds, 5f@hgse1onghgttammp1ea:amt@ésamﬁ ates the tubes or syringes, as

an e toopi ace the t dB8tets CulPERERatt: mothln PRR pesoad e BT ne
bubbl e wrap aﬂeakst oflcaliedid tzmltipietclall gpeonpingired ettt sotherad sod multipleor mat i on,
such as a bar

|
pl ace the pa8 fyﬁé’s ™ §3§Pln?1dd“10% g%‘lﬁé | ﬁm eﬁglﬁg 51(9 O%gegd a%%ab?g?%ge}%agﬁlt ;e)rreﬁt >°

packagi ng). Refipicarieypes now made to Figs. 4A and 4B, whi ch are respective
sinplified pictorial and sectional illustrations of a self-scraping cell
culture assenbly constructed 15 and operative in accordance with an
enbodi men®) of. the pr eséemutder@tlipmcesﬁﬁhesyeimwdinpﬂémo of Figs. 4A and 4B may

e employed i place oo SOMNENABNALCHL ULE opY BRBPLR A, 4 Hhiphagt ed 0

Fig. 1 to provide enhance _ renoval . As seén in
Fi gs. 4A andof®s béiengingl tb mmbipkeyich gypese bud cuI ture asserrbl y conprises a

general |y annular di sh.200u. tRkGalYiDRMOGAR diRiEdyRENbRGIRARY ton and

defining a 20 generally , ring’ shape grow h surface 202. A cover

204 is arrangeotior ofesdls |0ﬁg’f 19%@ pid WMWH‘P %lllrF&iIPeéraS grmrred0the deapts

typi cal | y;5pr gﬂdt%gfé%&ﬁllgﬂgca“yﬁ@gre integrally formed scraper blades 206,
whi ch engage ring shaped cell growth surface 202. Cover 204 typically is

formed with a septumcap 208 as well as a vented cap 210. Rotation of cover

204 in a dirgction such saged hadordihd Hﬁ%faﬁﬂ Qd Wh¥red! thar fySéin 2d Dperdvel @ ative to
annul ar di sh 200 ag:eqow des scrapi ng_of fromring shaped .cell growth

surface 202. forpulaeet|least Wé’ftsﬁ'ﬂé’e%ﬁe@a‘cjﬁ@ﬂ S‘fl?‘iﬁ‘fﬂ Sop g oo PP SE 1 enpved
fromthe di ghpgQahysRisPalitietd-dibi.ough septum cap 208. It will be

appr eci at ed by persons skilled in the art that the present invention is
4. An automated cell processing system according to claim 2, wherein the
automatic functionalify including packaging functionality for packaging at least one of

said multiple cell types.

25 5 An automated cell processing system comprising:
a first functionality which receives at least one fissue containing a first
plurality of cell types having a first proportionality of numbers;
at Ieast one second functionality operative on at least some of said first
plurality of cell types; and
30 adaptive control functionality operative to control the operation of said at

least one second functionality as a function of at least some of said numbers.

6. An automated cell processing system comprising:
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not limted to what has been particularly shown and descri bed herei nabove.
Rat her the 30 present invention includes both conbinati ons and
subconbi nati ons of the features described hereinabove as well as

nodi fications and variati ons which would occur to persons skilled in the
art upon r ¥4Hi%R20He f or egoi ng description and whi ch aFel’H3#05{%063% he pri or
art. 36 WD 2006/ 129312 PCT/ LL2006/ 000633 CLAIM5S 1. An automated cell
processi ng system co S nallt ich receives. at ast one

ti ssue containing a %{3{5 b\“&@“?‘gy E‘é‘ief"gﬁt\gq‘]‘%gﬁ&?en@“‘fe Coﬁ%}nﬁgpﬂg el |
types; and Qm&mh@Gﬂkﬂ@gﬁﬂﬁ&h@@ﬁ&hpkmombnﬂﬁy@mﬂmbates both the proportion of
cells of at |least one of said e.ce red h at

| east anot her of sa|d1ﬁﬁ¥E?BF8mE¥QPF awgém?ﬁ%%P’%%“ﬁ%IJﬁﬂ ofﬁe absol ut e
nunmber of cety;bee tefugSailehsatontecattaid fiest plurday df cellibypbphel batdg 4 ywesd 10 2. An
aut omat ed. ce SSk N onprising: functionality which receives
at | east oné”ﬂiggﬁ%qg %‘%ﬁﬁﬁn&mﬁkﬁﬁst%1.é$ty of cells belonging to
multiple cell types; zam:ltoalﬁ Omeltonglity gperdtive nainionior ivaretiondi in gaid elhbasul t uri ng
whi ch nndulq)ggdgggﬁi ot B%&ﬂqw%. ﬁglls of at |east one of said nmultiple
cell types as conp ed 15 another of said nultiple cel
types. 3. A system acarbptdaengntm&)ﬁmttmnnm operttye &9 epnirpldhesapstation ¢fsaidger ati ve to
formul ate at t group
consi sti ng afie gy ss iRt asiehaich bra: ol Byarbaal Shr ATk 28 ot e
cel | proHésgmn@mﬁyéﬁ@h%&@d@&dﬂﬁ@mkﬁﬂB@ﬁin12 wherein the automatic
functionality including packaging functionality for packaging at |east one
of said multiple cell types. 25 5. An autonmated cell processing system
conprising: % first fimetipwed ol progpisien syEErsmPEsaE | east one tissue

containing a first pj Hfs@-hinﬁl%nﬁ’ﬁt%r Glidh 1EIPRS aRY: B Meshd EontaiOPAFt i Onal ity
of nunbers; at | east one second functionali tty operative on at |east sone of
num

said first mwidprf ¢y tars b afffpewpodiqgality of numbers;
15 at least one second functionality operative on at least some of said first
plurality of cell types;

monitoring functionality operative to monitor differentiation of said at

least some of said first plurality of cell types; and
adaptive control functionality operative to control the operation of said at
20 least one second functionality in response to at least one output of said monitoring

functionality.

8. An automated cell processing system comprising:
a first functionality which receives at least one tissue containing a first
25  plurality of cell types having a first proportionality of numbers;
at least one second functionality operative with respect to at least some
of said first plurality of cell types to at least one of add, mix or remove at least one
material;
monitoring funciionality operative to monitor said at least some of said
30 first plurality of cell types; and
adaptive control functionality operative to control the operation of said at
least one second functionality in response to at least one output of said monitoring

functionality.
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- 30 adaptive control functionality operative to control the operation of
said at |east one second functionality as a function of at |east sone of
said nunbers. 6. An automated cell processing systemconprising: 37 WO
2006/ 129312 PCT/1L2006/ 000633 a first functionality which receives at

| east one WiOsMYE28Bhtaining a first plurality of cel |l P¢YPEYoAPNg a first
proportionality of nunbers; at |east one second functionality operative on
a second plurality of cell types being at |east sonme of said first
plurality of cell types and having a second 5 proportionality of nunbers
whi ch vari esg.over ti rmnamamaméalmnﬁgaaa*anﬁgr@btbﬁlyo@pﬁmt| ve to nonitor
variations in said nug@ers ur.a and

t f
adaptive control func 8%%?@?¢m5§é?§P@%@q P@ﬁﬁ??%ﬁ%ﬁﬁﬁm%%éW5@¥§ﬁ?of sai d
at | east onm“esl@dmlfmdgihgmlmpiabﬁttypeas a function of at |east sorre of said

variations in said 1a0utnrH mher s .o ah awlglcsecglfqgesoboltﬁ%e % ’?‘Tﬁ%%f t pes. 7.

An aut omated cell procCessing sys COnpri ality which
recei ves at dtdastonentsaidsgtiple cdmrms 1as ctgnmxeﬂlmﬁltat lepdt ancalher b@/saﬂifmxd'ezblb types

having a 11 oBORRS LhoRahukY, AL UTRSLRA Al LPAR 1908 3850

functional ity operat sone ‘of Sal urallgy of cell
types; noni twowliplg céll typesi awdal ity operative to nonitor di fferentl ation of

said at |east some of,Sal %E&Jnﬁﬁ F?Jn“&&id tééxdheft 1661 bnd HPER rfﬁﬂgls%‘éﬂ‘p“

control functionality opérative t contrée e operation o

| east onédseyprsd functionality in response to at |east one output of sal d
nmonitoring finctionality. 8. An automated cell processing system
conprising: a first functionality which receives at |east one tissue
containing al®irst 28nppiomalrd eofl bepk geaprpting sysem GAIUPHFgEa i r st

proportionality of ”Uﬂ?a@z'io%ahtﬁtwhlcﬁéafew%@c 18RCRiskdnNGhib A |a'rfn)1t1;9{&ﬁ§ ative
with respect to at |east sone said first plurality o types to at

| east one ofOf&E’EFbB}fﬁn%néForfl‘élﬁfblﬁée”éﬂpqseast one material; m)nl torl ng
functionadity operati ¥ohic"RdtioRLlis dcthddly éeﬁa&ﬁmﬁﬁlgfﬁrh% Baduthtes e f 1 1 St

plurality Ofprgpeolrtliontc}/ cgﬁs ofaél:t] least one of said multiple cell types as compared with at least
another of said multiple cell types; and
storage functionality for storing said at least one of said multiple cell
types.
20
11, An antomated cell bank generating system comprising:
a first functionality which receives at least one tissue containing a first
plurality of cell types having a first proportioﬁality of numbers;
at least one second functionality operative on at least some of said first
25  plurality of cell types;
adaptive control functionality operative to control the operation of said at
least one second functionality as a function of at least some of said numbers; and
storage functionality for storing said at least some of said first plurality
of cell types.
30
12. An automated cell bank generating system comprising;
a first functionality which receives at least one tissue containing a first

plurality of cell types having a first proportionality of numbers;
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adaptive control functionality operative to control the operation of said
at | east one second functionality in response to at |east one output of
said nonitoring functionality. 38 WO 2006/ 129312 PCT/ L2006/ 000633 9. An
automated cel |l bank generating system conprising: functionality which
recei ves atvO88E2%8Bhe tissue containing a nultiplici tyPCWLz?,ﬂéM’/"éﬁoel ongi ng
to multiple cell types; 5 automatic functionality which nodul ates both the

proportion of cells of ., at | east .qne . of .said ltiple cell types as
conpared with at |east 1%%?9‘?6“?"“6‘#%%?9?%@ Otpf’rﬁgue ‘mcglsﬁm‘f ?)Ig@fnérf’gc 1?‘so
nodul at es t hgpalisolguit dedsti sdagy oDfaidt €trdt phodlity af delatypeeast home ofsedad d

multiple cell types: apd stor functionality for storing said at |east
one of said prﬁ?ﬁ’%t?oﬁ?ﬁewge qm%effd”ar?‘%pveag‘?wfﬁr.tmﬁﬂ aut omat ed cell bank generating

system conpri si ng: f unatiiconalintiyonality ohersteead wesitatvatigiast inghid nhmbste

cont ai ni a dultipligi f | I.s belonging to nmultiple cell types; 15
aut onat i gﬁgf uné lfﬂcs)ér?g?dll%%f/l%?{tﬁgﬁf ﬁﬁpges’cel | cul turing which nodul ates the
proportion of cells ofdagtivelcemst fimneonefity spdrgivni ¢canprbisheedetativy plssidas conpar ed

with at | eaSIEaSF gﬁkostetb%ﬁ.ﬂctﬁ&jﬁg/ éa%g fhiﬂmoﬁ o??l{ iea ¥h&e gf %u&fi a?itaﬁ?cglggl?

; id
functionality for storing said east one of sali & ple ce il types.
20 11. An aunerasebisagkictond pliraliepiaeB iy a’d/st em conprising: a first

functionality which rgceives haiPRSloMQatsSOHSp AL BUNGpR, fi T st
plurality of cell types having a first proportionality of hunbers; at |east

one seco functionality operative on at |east sone of said fi rst 25
plurality ofjgcell typ&x?éut@tﬁ'@cﬁiée‘%ﬁ%al?%ﬁ%f%ngfsyﬁ%E sty operative to
a

control the operation of said at east one second functionali t% as a
function of at |east %Hifefigsticnality Wiishgeredies anlgest polisprecanining dHBEi ty for

storing sai dyablid 8 taRIBavg SBkGrddofivhalRy sfdhivky; of cell types. 30
at least one second functionality operative on at least some of said first-
15 plurality of cell types;
moniforing functionality operative to monitor differentiation of said at
least some of said first plurality of cell types;
adaptive countrol functionality operative to control the operation of said at
least one second functionality in response to at least one output of said monitoring
20 functionality; and
storage functionalify for storing said at least some of said first plurality
of cell types.

14, An avtomated cell bank generating system comprising;
25 a first functionality which receives at least one tissue containing a first
plurality of cell types having a first proportionality of numbers;
at least one second functionality operative with respect to at least some
of said first plurality of cell types to at least one of add, mix or remove at least one
material;
30 monitoring functionality operative to monifor said at least some of said

first plurality of cell types;
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12. An automated cell bank generating systemconprising: a first
functionality which receives at | east one tissue containing a first
plurality of cell types having a first proportionality of nunbers; 39 WO
2006/ 129312 PCT/ |1 L2006/ 000633 at | east one second functionality operative

on a secon¥PAYEPIIEy of cell types being at |east sonBCHIL2804{0006F] r st
plurality of cell types and having a second proportionality of nunbers

whi ch varies over ting; nonitoring.functionalit ative to,nonitor
variations in said nuWBEF% CO%T%%”D gté?nﬁﬁ eog%rﬁtgveﬁ?é)rﬂggﬁ'ﬁ/o%efa%@éf’fsai es;
adapti ve conkasploné sevotd Gmatidnbijty i egsabise o thinlean ke obiphhed @pematitwing of sai d
at | east on&&gﬁgga}qa];&mcti onality as a function of at |east sonme of said
variations in sal ‘nunbers of said second plurality of cell types; and

st orage functional it ystbrage Shaichally Saistbriogcohdt lpdstipahd ¢fsaiffirgtglldralitypes. 10

13. An aw On@ftc\%ﬁb@% | bank generating systemconprising: a first
functionality I ‘receives at | east one tissue containing a first

plurality of cell types having a first proportionality of nunbers; at |east

one second fnct i onal ki Y GRREAkkNG: e ad EA o 8p U Aly8al 0 first 15

plurality of cell types; monitoring functi Ity oper at ive to nonitor
differentiation of safusctignality whisch recgives gflcashing tissuepntpining al iuliiplistty cel |

types; adaptingnORmhbing of Gt aalidy operative to control the operation of
said at _|east one sécond functionality in response to at |east one output

of said Hbnitoring 20ieeate finsHenaiitywhighmodyl@pspth the peapodiealof estisfobr st ori ng

sai d at | easf; 15 Of saRidhdhifié Eiliyfth 4§ Adrhaled vt 2 Rhd: aftofiRe 8f safkinutifle Ut Ot ed
cell bank generating system corrgrl sing: 25 a first functionality which
d ??gﬂvglbﬁ?

recei ves at fedd¥qes affbaltq wednbriesgpg ahsalu fsgells of sgidagtileast BF of&id t ypes
having a fi r,g,mﬁpl@@@p@gsp@al ity of nunbers; at |east one second
functionality operative with, r?%]gag_ct to .at_ |least sone of said first

plurality of cell typBoleggusjmplutiation fupetippality 4T sypply g saidetidipet oe o east one

materi al 5  said multiple cell types to a source of said at least one tissue.

16. An automated autologous cell therapy system comprising:
functionality which receives at least one tissue containing a multiplicity
of cells belonging to multiple cell types;

20 antomatic functionality including cell culturing which modulates the
proportion of cells of at least one of said multiple cell types as compared with at least
another of said multiple cell types; and

autologous implantation functionality for supplying said at least one of
said multiple cell types to a source of said at least one tissue.

25
17. An automated autologous cell therapy system comprising:

a first functionality which receives at least one tissue containing a first
plurality of cell types having a first proportionality of numbers;
at least one second functionality operative on at least some of said first
30  plurality of cell types;
adaptive control functionality operative to control the operation of said at

least one second functionality as a function of at least some of said numbers; and
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30 nonitoring functionality operative to nonitor said at |east sone of said
first plurality of cell types; 40 WO 2006/129312 PCT/ 1L2006/ 000633

adaptive control functionality operative to control the operation of said
at | east one second functionality in response to at | east one output of

sai d noni t B2 WH/12P4Acti onal ity; and storage functional FEYURHI86EY | ng sai d
at least sone of said first plurality 5 of cell types. 15. An autonmated

aut ol ogous cell therap e | sing. functionalit ich recgives at
| east one tissue cont a%ﬁhoﬁ%gﬁsémﬁ%ﬁ{g?%} ;ﬁ‘%ﬁ&}}a ﬁl% Oré‘éqpﬁlyén%sé'?aoaﬁ PHGPDhul ti pl e
cel | types; *reddustohwalincoticethopisdmabdurae ofibdid st leasduk sitses bot h t he proportion
of cells of at least one of said nultiple cell types as conpared wth at

| east another of said nultiple cell tyﬁes and al so nodul ates the absol ute

nunber of cellfs of sait atonaisdsuiolgeussrll dwiagy systent dopipesioe| | types; and
aut ol ogous i npl ant at i onghuURRlH.RAIR Wh&hfrgfe%ééégcﬁ%éé%@% Bl oAl 8338k pone of

15 said nmultiple cell types to a source o | east one tissue. 16. An

aut onat ed autBrdiookeel sives haxiag a Hyst sxpperdinmadibmfnieberyg: functional ity which
receives at |east one g iggWae 6RBLARALDG ) i.pl .Gl ‘ I | ongi ng
to multiple cell ty esa' 20 aﬁt omatic tf ungfr_irggérfgﬂll"?td?%‘: %%?nggj?uﬁ%ﬁ%gﬁ&lgul turing
whi ch modul at¥®%s PREE o ¥HorredH Bi sl Plraily af cdlletraes wdaaping sasedonsl ti pl e

cel | types agroponiadiigofiunBerdivhict asdes oo @feer of said multiple cell types;
-and aut ol.qgous i nplantation functiognality for supplying said at |east one

of saidWultiple cel MYV frptignalisy oregitiys togpprtonyaritions in givbnumbssue. 25
17. An aut omaf eéH @tdndlph@fissofcell lyptdier apy system conprising: a first
functionality which rgéei.ves at | east .one tissue containing a first

plurality of cell typdSRiXRsRGolfpqtpealitgensebye iosAmirgl thy oprratipmebesidat at | east
one second f luagtdnonadohd Yoty iay @ fafrtiad of @asdst @ARRQhid S&idiohd fshia 30

plurality of |t s..adaptive.control functionality operative to
control the 8%§$e5§ ?%%ﬁg?cog%ﬁ a’é‘?’ of Gell types; and

15 autologous implantation functionality for supplying said second plurality

of cell types to a source of said at least one tissue.

19. An automated autologous cell therapy system comprising:
a first functionality which receives at least one tissue containing a first

20  plurality of cell types having a first proportionality of numbers;

at Jeast one second functionality operative on at least somte of said first
plurality of cell types;

monitoring functionality operative to monitor differentiation of said at
least some of said first plurality of cell types;

25 adaptive control functionality operative to control the operation of said at
least one second functionality in response to at least one ouiput of said monitoring
functionality; and

autologous implantation fumctionality for supplying said at least some of
said first plurality of cell types to a source of said at least one tissue.

30
20. An automated autologous cell therapy system comprising:

a first functionality which receives at least one tissue containing a first

plurality of cell types having a first proportionality of numbers;
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| east one second functionality as a function of at |east sone of said
nunbers; and 41 WO 2006/ 129312 PCT/1L2006/ 000633 autol ogous i nplantation
functionality for supplying said at | east some of said first plurality of
cell types to a source of said at |east one tissue. 18. Ari autonated

aut ol ogous WRIWH BB apy system conprising: 5 a first fERELZKAPI®EY which
receives at |east one tissue containing a first plurality of cell types
having a first proportionality of nunbers; at |east one secand
functionality operati \?&ke%él B° ée@%dh@m?roq%ﬁ?@?' PPYjRLGP W Ilf’Spe‘Et??‘b%tgezlﬁfe?oﬁ’é’ at | east
sone of sai d of ksaid firsp pluraity bfjcetif iygelid att lppe snaotladdaxding @msacariehst one
proporti onal in¥a¥eri91t nunbers which varies over time; 10 nonitoring

functionality opefative to nonitor variations in said nunbers of said
second plurality of celdnitoyrgpinctaddit opeeativont mohitdk waid bi lbmakirho/ofapEr ati ve to

control the operabinsalysald at |east one second functionality as a
function of at Pefslgbsone@g‘!fs’sai d variations in said nunbers of said

second plurality of cefirtivypesol famtiotditeeeoitivgowsntiaipicantraidnefisaid at
functionall ! Yealifne SURRK Mot in8G 004 Bl 18k Lk ofifur GP\did LRRS O, @
source of said at |east one tissue. 19. An autonmated autol ogous cell

t herapy syst émciealii adng: a first functionality which receives at |east

one t1/Ssue_cont ai Ni g ooldhimpRAaRla ibibhfiodlor GEhlyiWRAS: RAYLAG & i1t

proportiognality of nupbers; at |east one second ictional ity operative on
at | east lgowl%fﬂswwalﬂfw gqll typss i &jopeq obfaideas dastiopeysste. pni t or i ng
functionality operative to nonitor differentiation of said at |east sone
of said first plurality of cell types; 25 adaptive control functionality
operative to<tontrol tRHevtngRiednpyaitepeaysrdl therapy Een coREsTEC ond

functionality in respanggodaQtydihitie@sdived AElcO bR Hissef co'ﬁahﬁ!ug@ﬂh&iﬂﬁéu?g_ _
functionalit fc&ﬁn,g aut ol o OPS I nl}i)l antation functionality for supplying said
at |east so s belongipesto puipls gl 5PF% y of cell types to a source of said at

| east onestissue. 30 2@omAtic AbéDERLEFhRELHYIGRY Soth ehd prifteicaRy cslksirem
conpri si ng: glf i éSt E.ungt i R.nfll |1tl%, whi ch I’ECdEI .vhes Iat | east _one tjssue
cont ai ni ng a th que ot said multiple cell fypes as compare with at least another of said multiple
cell types and also modulates the absolute number of cells of said at least one of said
multiple cell types; and
non-autologous implantation functionality for supplying said at least one

20 of said multiple cell types to a recipient other than a source of said at least one tissue.

22, An automated non-autologous cell therapy system comprising:
functionality which receives at least one tissue containing a multiplicity
of cells belonging to multiple cell types;

25 automatic functionality including cell culturing which modulates the
proportion of cells of at least one of said multiple cell types as compared with at least
another of said multiple cell types; and

non-autologous implantation functionality for supplying said at least one
of said multiple cell types to a recipient other than a source of said at Jeast one tissue.

30
23. An automated non-autologous cell therapy system comprising:

a first functionality which receives at least one tissue containing a first

plurality of cell types having a first proportionality of numbers;
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plurality of cell types having a first proportionality of nunbers; 42 WO
2006/ 129312 PCT/1L2006/ 000633 at | east one second functionality operative
wWith respect to at |east sonme of said first plurality of cell types to at

| east one of add, m x or renove at |east one material; nonitoring

functi onal MOR0PEPHEI ve to nonitor said at | east some BFT/HAPWO0W3F | st
plurality of cell types; adaptive control functionality operative to
control the operation of said at . t..0 2cond. . f i Ik Yk N
response to at |east ”5& Sto‘lPteﬁﬁ‘fongfﬁmgg?n&m%%%fﬂt%@‘% g 1%8%%%11? gﬁgﬁh‘? %ﬁi/slt and
aut ol ogous i piakgpbbddiaypef;unctional ity for supplying said at |east sone of
10 said first plurality of cell .t . W P Sk one
tissue. 21. An aut omat Vﬁgﬁgtﬁ%tﬁfﬁx @%%E‘§%8%?t§%ﬁ§°?‘§8{fh§§%e% gﬁfl?:fosﬁ%ri si ng:
functional i t pasnhiecheoné fmbnmslixtes b Sustione et ledstome of e BHmergad nul tiplicity
of cells pelonging to_nultiple ¢ o QMBI Gins UWAGE hORA T ty whi ch
nodul at es?both t he pr%opl)léaruhl%ﬁﬁso%ﬁ%%?t%%ﬂo C‘u’zlijtéa%gst o%gmfgf said nultiple
cel | types asnecfpsad Set piuahtyaf ctlbapes tanoripiant gherdbang sapnce P 2t gt t ypes
and al so m)durlle f t he absol ute nunber of cells of said at |east one of
said nulti p?e cel'l types; and non-autol ogous inplantation functionality
for supplying said at | east one 20 of said nultiple cell types to a

reci pi ent other than a,SeurGed Qbn SR6kodl cdi9REipy @erh beifitRing: 22. AN
aut omat ed non-aut ol ogous cell therapy system

~th ) conpr i i ng: functi %sgl ity
whi ch red8ives at | eastirfenctipnaliiyevBenieasives i east Aop ¢FPF CEe 8f el | s
bel onging to A iNPE Brst Ridnah® bf Suntbergt i onal ity i ncl uding cell
cul turing mplﬁ]ﬁh%oﬁh?&?eghﬁﬁg? proﬁglﬁ_ti ,nn%f cells of a@ {e t on of said
mul tiple cell types a8t leashpag &QON PACIQRalite GREFAUVE 1B RO #’“%%??Yd" n‘ﬁﬁti pl e
cel | types; and Hahl atlerh QEQN ST ishal @Rt Fitdaiy dfustltt s adnt thavihgn sepgdl yi ng
said at |east " one of said rrulgi | e, cell .tg_pes to a recipient other than a
source of saP@perionalyf DgRRers WRICH ¥arie8 Ve AL it omat ed non- aut ol ogous cel |
t her apy S¥stem conpri sioRBering fhidistatitspetationalmdnjtorvhirietions dceidsenbats | east

one tissue containi ng a first
of said second plurality of cell types;

adaptive control functionality operative to control the operation of said at

least one second functionality as a function of at least some of said variations in said
numbers of said second plurality of cell types; and

20 non-autofogous implantation functionality for supplying said secand

plurality of cell types to a recipient other than a source of said at least one fissue.

25. A system according to any one of claims 15-24, wherein the system is
operative to formulate at least some cells of at least some of the cell types in a form

25  selected from the group consisting of: drops, cream, spray and freeze-dried.

26. A system according to claim 18 or claim 24, and comprising automated
packaging functionality.
30 27. An auntomnated non-autologous cell therapy systen: comprising:

a first functionality which receives at least one tissue containing a first

plurality of cell types having a first proportionality of mumibers;
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plurality of cell types having a first proportionality of nunbers; 43 CVO
2006/ 129312 PCT/ 1L2006/ 000633 at | east one second functionality operative
on at |least sone of said first plurality of cell types; adaptive control
functionality operative to control the operation of said at |east one
second funMA8MaR2Y%Y as a function of at |east some of PGRIARINEErs: and 5
non- aut ol ogous i nplantation functionality for supplying said at |east sone
of said first plurality of cell es tn a recipie ot her than_.a, source of
caid at least "one tidis e acoony R Ramn e REIT AT S S50E °CaN Fhor apy
Syst em conpripiadatig:of ddlt t@peb;i r st functionality which receives at |east one
tissue containing a first . plurality of ce t ypes vipng. a f.irst
proportionality of nu%rgtﬁogl;l” gfnc ]‘Oen(i‘{él re lgee%’olﬁ 1‘50&%%.3{%{%%1011 t°>§ S%I?JeaF ative on
a second pl ukast sdny offaid Bdst plutlipebcdildyprg; at | east sonme of said first
plurality; of cell typ nd E NG, . rij onal i. f.nunbers

whi ch varsi es over ti rr%;pt%g c?r%%?%%fgﬁlcﬁlaﬁt?&ﬁ%?{fvgﬁaﬁ% ?It%ep?ﬁgi?%’%%ﬂtaggﬁnni tor
vari ati ons ileass @hel savombfmngiondgity smirgpese dndt shaimat otipuiodf sl hotiippes;
adaptive co jonality operative to control the operation of said
at | east og%ﬁés%{é%%ﬁ%%%ncti onality as a function of at |east sone of said
variations in said numiseiobzols Satlentyienoftactionalitalfirt pppipingekid atylesss; and 20
non- aut ol 0gous, I ¥Rk @RAN Ry LEaSL AR L Lbiptedf ofbdi RRh ¥isAG eS8 stha seeand
plurality of cell types to a recipient other than a source of said at |east
one tisste. @B UsWeEsyst em according to any one of clains 15-24, wherein the
systemis operative to fornulate at |east sone cells of at |east sone of
the cell types in a form 25 selected fromthe group consisting of: drops,
cream spray2dand fr ee2aweatefl nopgutoloseysiell HHeERY SYHITYTPESEEai m 18 or clai m

24, and conprising auf gaBRh&GionRIAs kAN GcdiHE Gl 10 abd tidue dQtatfng ARrRUt OMAL ed
non- aut ol ogous cel theragy_system conprising: a first functionality which

el | .

recei ves at MN@alY ool RS RYELAIHEATICHY A PHYTO ural ity of cell types
havi ng a1 irst proporiii@aadn:tsycofll fHEARANS; opfdti WO B0R8128 3 Bast some
PCT/ 1L2006/ 000633 . ' .

of said first plurality of cell types to at Ieast one of add, mix or remove at least one

material;

monitoring functionality operative to monitor said at least some of said

first plurality of cell types;

20 adaptive confrol functionality operaiive to control the operation of said at
least one second functionality in response to at least one output of said moniforing
functionality; and

non-autologous implantation functionality for supplying said at least

some of said first plurality of cell types to a recipient other than a source of said at least

25  one tissue.

29, An automated system according to any one of claims 1, 2, 9, 10, 15, 16,

21, and 22, wherein said automatic functionality increases said propoztion of celis.

30 30. An automated system according to any one of claims 1, 9, 15, and 21,

wherein said automatic functionality increases said absolute mumber of cells.
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at | east one second functionality operative on at |east sonme of said first
plurality of cell types; nonitoring functionality operative to nonitor
differentiation of said at |east sone of said first plurality of cell
types; 5 adaptive control functionality operative to control the operation
of said at WO 28s298he second functionality in response?¢BUPR4E one
output of said nonitoring functionality; and non-autol ogous inplantation
functionality for supplyi said at |east sonme of said first plurality of
cell types tt-a recip rﬂlog’?‘f‘?gﬁysf%ﬁmg%é“(%f’@ﬂy gte %fa‘i?a&m%tl’ ée@si"ﬁ%ﬁ@ one
tissue. 28. wWrdutadratiedatizancaotiatitydgacsescsald prdposion pycdly sidsaidebaghiie Si ng:  a
first functi o?nlei JRA 1\i\éhi ch receives at | east one tissue containing a first
plurality of "E&rt tf/pes having a first proportionality of nunbers; 15 at
| east one second functionality operative with respect to at |east sone of
said firs rality qf | | lL.east gne .of add,, m x-.0f. renove at
| east one§ E%%’Jeri al ; %naﬁ%gﬁfe%é’%?e%%c??%%ﬁlt? ?@"3%8?‘&1%%“\?3’ ’c?’ nm%ﬁﬁt%f sai d at
| east some o3l swd &2, ahil plso cprhprisigi & yeagffong eff Imopipprag ; fuRbomdigpnd \ndartignt r ol
functionali t%n{;&qﬁ&giwa%ﬁ;o control the operation of said at |east one
second functional ity 1 nTresponse to at |east one output of said nonitoring
functionality; and non-autol ogous inplantation functionality for supplying
said at |easfs some pefau%&a%dfsys&éx}ao%ﬂa{ugltb AL of@hitns 5YRESIoL £ Gnd L1 PI €Nt
other than a source. of said at [east 25 one tissue. 29. An autofmated
syst em aétor@dgljo conpippespaitpeongphfupsiionality 9 10, 15, 161 21, and 22,
wherein said automatic functionality increases said proportion of cells. 30
30. An autonated system accordigq% to arr% one of clainms 1, 9, 15, and 21,
FOR OGOHER:

wher ei n sai d4%aut onat i A2 fAURERES feWsdemsy apdawhcstiy sad qUaEr of
cell's. 45 CVQn280RhdiR3Aky iGHcbsL R A0 648 ARG Rringd hmctAa1aY a0 RS € Aaspist €M

according to any one of clains 1, 9, 15, and 21, wherein said autonmatic

functi onal i t§Pedetienaditsai d proportion of cells and said absol ute nunber
of cellsys

35. An automated system according to any one of claims 6, 7, 8, 12, 13, 14,
18, 19, 20, 24, 27, and 28, and wherein said monitoring functionality comprises optical

inspection functionality.

20 36, An aufomated system according to any one of claims 6, 7, 8, 12, 13, 14,
18, 19, 20, 24, 27, and 28, and wherein said monitoring functionality is operative to

remotely monitor said cell types.

37. An automated system according to any one of claims 6, 7, 8, 12, 13, 14,
25 18, 19, 20, 24, 27, and 28, and wherein said monitoring functionality is operative to

monitor said cell types or other parameters on-site.

38. An automated system according to claim 33 and wherein said quality
control functionality employs sampling functionality for providing quality control

30 samples and functionality for evaluating said quality control samples.

39. An automated system according fo claim 38 apnd wherein said

functionality for evaluating said quality control samples includes at least one of sterility
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5 32. An automated system according to any one of clains 1, 2, 9, 10, 15,
16, 21, and 22, and also conprising at |east one of nonitoring
functionality and adaptive control functionality. 33. An automated system
according to any one of clains 6, 7, 8, 12, 13, and 14, 10 and al so
conprising quality control functionality. 34. An automated system accordi ng
to claim 33 and wherein said quality control functionality interfaces with

sai d noni 51941%%1'% 5%1‘15'%in%%ig}sfs}’erﬁ!&%ﬁ@hﬁal?ﬂs%I%)i'c\éFIaSIﬁQ_ﬁﬁaﬂ?éés,fté%ﬁhcfohﬁﬁtﬁhﬂ ty. 15

35. An auto system according to any on€ of clains 6, 7, 8, 12, 13, 14,
18, 19, 28ssapy flogkytamer2dalyisdinnenedssaysaind tispieicubimierhgsgdings.i onal ity
conprises optical inspection functionality. 20 36. An autonmated system

according to any one of clains 6, 7, 8, 12, 13, 14, 18, 19, 20, 24, 27,

and 28, apg whengiantonditel ?a&&ﬁ Scoffing 1\ QhiOPahid WhérsinRRRY Alapie: odtrol enot el y
moni tor said cell types. 37. An autonated system according to any one of
cl ai ne5 6, functignalitpis operative to paformeat lgast oxxpof tha follbwingsiepsig resprassiRer ei n

said nonitoring fu ionality.is. o tive. 1o nonitor said cell types or

ot her par %tserg%el %&?Té@dé%gmégﬁlngt%ﬁ%%é’f%@ysyst em according to claim33 and
wherein said qua&?@Mxmgq&&ﬁﬁaBﬁynctionality enpl oys sanpling functionality
for providing quality control 30 sanples and functionality for evaluating

said qual ity coMBEY@OSEMIPEs. 39. An autonated system according to claim 38

and wherein saidg,. I i for evaluating said quality control sanples
i ncl udes at Ieag?ﬁgﬁﬁ&%$8§?é?%¥F%y 46 anal ysis, gram stain anal ysis,

endot pxi n anal ysider thay cofaimbateheapdkyits ar,otharmeatérinlsrbe discerdalssays, fl ow
cytonmetry anal ysis,_ inmunoassays and tissue cul.ture based tests. 40. An

aut omat ed syst eRiOXIEGYAPINGS tOSUPPEiSArE ResaRPeli®lei n sai d adaptive control 5
functionality i ﬁro%rcﬁéﬂléé?é)itfg%sg%faﬁﬁ'i‘ﬁéﬂﬁodo?@g%r_tpa?éiﬁet&fs. the follow ng steps

in response to "Inputsr fromsaid nonitoring functionality: vary
process paraneters; vary process flow, verify process paraneters; 10 order

that cert 25 _n bak%ha% orr?z];tecf s%lrste%n géco? igg to ar}%} oenrei o%lc?air%g 3913%%%5 C\iw%%.rein said
15 adaptive control functionality is operative to perform at least one of the following steps
in response to inputs received from said functionality for evaluating said quality control
samples:
vary process parameters;
vary process flow;
20 verify process parameters;
order that certain batches of cells or other materials be discarded;
provide wamings to supervisory personnel; and

provide displays of system and methodology parameters.

25 42 A self-scraping cell culture assembly comprising: a generally annular dish
defining a generally flat, circularly-shaped cell growth surface; a cover arranged for
sealing engagement with said annular dish; and at least one scraper blade mechanically
associated with said cover, whereby rotation of said cover relative to said dish provides
scraping of cells from said circularty-shaped cell growth surface.

30
43, A self-scraping cell culture assembly according to claim 42 and wherein said

cover is formed with at least one of a septum element operative for insertion of a

47



provi de warnings to supervisory personnel; and provide di splays of system
and net hodol ogy paraneters. 41. An automated system according to any one of
clainms 33-36 and wherein said 15 adaptive control functionality is
operative to performat |east one of the follow ng steps in response to
inputs received fromsaid functionality for evaluating said quality contro
sanpl es: vary process paraneters; vary process flow, 20 verify process

par anet er $ineAifieleviddhto Bl AhMabP#E NS aQfengel | s or other materials be

di scarded; = provide warnings to supervisory personnel; and provide displays
of system and net hodol ogy paraneters. 25 42. A self-scraping cell culture
assenbl y nprising, a nerally annular dish .defining a generally flat,
circul arl -g*shapétﬁi a@&@at%f%ﬁwog%ﬁpgégs,terg c@B\P@rsmgrranged for sealing
engagenent with said annul ar dish; and at |east one scraper bl ade
mechanically associated with said cover, whereby rotation of said cover

rel ati¥e to sai éfastdungsiopslityedhicksreceiyphycwliure epmprisingdas lsast gne tissue

circul arl y-shaped gel |, arowm rface. 30 43. A self-scraping cell culture
assenbl y é%%%?‘ﬁ}%agﬁ{%plgggﬁ%ogﬁeﬁgﬁaes\?\her ein said cover is fornmed wth at

| east one of a gelpididhek@dRd furkHehdity vperhive batdEdst SomObf RAIdHirspi pet ting
device into said _annular dish, and a vent. 44. An automated cell processing
syst em coftBy#lyefcelbtypes;iapdt functional ity which receives a culture
conprising at | . ' . t.alni [ j types;
at | east one seggﬁﬁvgEﬁg%y2%%%??@988@?%??%gﬁg%hg§&?2§§%ﬁé%%%$%§mggl first
pl uralftyoné sehd fitngpesdlitpada &detidbn vlatdeast bnd pdrameter ofisid tultvbger ati ve to
control the operation of said at | east 10 one second functionality as a
function of at |east one paraneter of said culture. 45. An autonated cel

processi nggsyst _grﬁlagggmel[tg@j:é]gbroges%ing%&stw%}ﬂ'[pg@ﬁ,[g@ ty which receives a
I Ss

culture conprising at |east one e containing a first plurality of
cel | types; 15 affirjtdastionaléyydudncéiveca cdhut comprigipe rtdeist enohssaesecond
plurality cgﬁta&%{gl a dP Slsurality of cell types;

15 at least one second functionality, operative on a second plurality of cell types
being at least some of said first plurality of cell types, and having at least one parameter
associated therewith that varies over time;

monitoring functionality operative to monitor variations in said at least one
parameter; and

20 adaptive control functionality operative to control the operation of said at least
one second functionality as a function of at least some of said variations in said at least

one parameter.

46. An automated system according to claim 44 or claim 45, wherein the parameter

25  includes a level of response of said cells to an external input.

47. An automated system according to claim 44 or claim 45, wherein the parameter

includes a characteristic of a secretion of said cells.

30 48. An automated system according to claim 44 or claim 45, wherein the parameter

includes protein expression within said cells.
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being at | east sone of said first plurality of cell types, and having at
| east one paraneter associated therewith that varies over tinme; nonitoring
functionality operative to nonitor variations in said at |east one
paraneter; and 20 adaptive control functionality operative to control the
operation of said at |east one second functionality as a function of at
| east sonme of said variations in said at | east one paraneter. 46. An
aut omat edygyst emlaaﬁfoggaéé steth Edc@#cﬂﬁéﬁ) &&mcci@bmzéﬁl 49NGHRLA i RrRRkaTet er
25 incl udes a level ponse of said cells to an éxternal input. 47. An.
aut omat edirehigiee mgamsticrcdinpgsition of sdideels. or ¢l ai m 45, wherein the paraneter
i ncludes a characteristic of a secretion of said cells. 30 48. An autonated
system according to claim44 or claimd45, wherein the paranmeter includes
protein exgres Smauwrﬁéawsﬁ@nga&s{d@ to’BaiftPa4 Hcl@t msram?elﬁ et Ramasor di ng
to claim44 or claim45, vwherein the paraneter includes a genetic
conposy ti inelusies 8 Jevel efstiabylitysef saircellst omat ed system according to claim44 or
cl ai m 45, wherein the paranmeter 5 includes a level of viability of said
cells. 51. An automated system according to claim44 or claim45, wherein
the paranster ARGuttHRScPsysR¥iehccofdii@id Adind 44 of clgiai 4l5,6@dréin thelhabadnetén
automat ed system according to claim 44 or claim 45, wherei n the paraneter
i ncl udes tnclusigep leyel plopedality obpaid gelds-cel | s. 53. An autonmted system
according to claim44 or claim45, wherein the parameter includes a |evel
of apoptosis of said cells. 15 54. An automated system according to claim
44 ori@! abm 45, Avhaicehdled Histeptacorlieg to daiel 44lesclain 45 evhendin tiepardmetat | on of
said cells. 55. An automated sy stem according to claimd44 or claim45,
“wherein tH@‘}S‘&Faﬂ’Fé’Fbﬁ’fne&WSﬁfbﬁsﬁ’é& fror phol ogy of said cells. 56. A nethod
for automated cell processing conprising: receiving at |east one tissue
containing a multiplicity of cells belonging to nultiple cell types; and
25 aut omaf3.cal | hniantmens sgtdoosdeotdiag fir dpior 44 oncleiin 45| wisreih tlet pdraasier one of
sai d ) . .

includes a level of apoptosis of said cells.

15

54. An automated system according to claim 44 or claim 45, wherein the parameter

includes a level of proliferation of said cells.

55. An automated system according to claim 44 or claim 45, wherein the parameter

20  includes morphology of said cells.

56. A method for automated cell processing comprising:
receiving at Ieast one tissue containing a multiplicity of cells belonging to multiple cell
types; and

25 automatically increasing both the proportion of cells of at least one of said
multiple cell types as compared with at least another of said multiple cell types and the

absolute number of cells of said at least one of said multiple cell types.

57. A method for automated cell processing comprising:
30 receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types; and

automatically culturing said cells thereby increasing the proportion of cells of
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mul tiple cell types as conpared with at | east another of said multiple cel
types and the absolute nunber of cells of said at | east one of said
multiple cell types. 57. A nethod for automated cell processing conprising:
30 receiving at |l east one tissue containing a nultiplicity of cells
belonging to nultiple cell types; and automatically culturing said cells
thereby increasing the proportion of cells of 49 at |east one of said

mul tiple i : i Rl e

ol 1 {yped ety R e e R P P e S el A

recei vi ngedltybeast one tissue containing a first plurality of cell types
having a first proportionality of nunbers; operating on at |east sone of
said first plurality of cell types; and controlling said operating as a
function ¢f at heashodRNBuBatdl IpHResAg cdBp@dng:A Method for automat ed
.cell processing conprising: receiving at eas? one tissue containing a
first Pluralityreofivinglat leaytipee tisswd cogptaning arfsst phrreliyraficelt fypies haihg aunber s;
operating.on a seco plurality of cell types being at |east sonme of said
first pIﬁFﬁPVPV“EP%%QHfnP?ﬁﬁggand having a second proportionality of
nunbers whi ch Vé‘ﬁﬁdrﬁﬁlgcﬁﬁeit leakPsdm &8 saltPfist Skl b’ﬁédll&?daé&f‘&nd Songdllhghunber s
of said second plurality of cell types; ‘and controlling said operating as
a functi oseidpperatingasst fuseihan of at depistisome ¢fzaidonsnbiers. sai d nunbers of said
second plurality of cell types. 20 60. A nethod for autonated cel
processi ng conprising: receiving at |east one tissue containing a first
plurajg tysef cellméthdorharonigedcelll prosdssing ep@piisiagal i ty of nunbers;
operating on at |east sonme of said first plurality of cell types; 25

moni tori ng di ff &caiingat [agpt ose tisgpeicontaipiag dirgaherally of el tmeﬁil@wpgar ality of

cel I typgsg gﬂﬂnﬁﬁﬁﬁ€Qkkh efai d operating in response to at |east one
out put of "sa noni toring uncétionality.

operating on a second plurality of cell types being at least some of said first
plurality of cell types and having a second proportionality of numbers which varies over
15 time;
monitoring variations in said numbers of said second plurality of cell types;
and
controlling said operating as a function of at least some of said variations in

said numbers of said second plurality of cell types.

20
60. A method for automated cell processing comprising:
receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers;
operating on at least some of said first plurality of cell types;
25 monitoring differentiation of said at least some of said first plurality of cell
types; and
controlling said operating in response to at least one output of said monitoring
functionality.
30 ol A method for automated cell processing comprising:

receiving at least one tissue containing a first plurality of cell types having a

first proportionality of numbers;
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30 61. A nmethod for automated cell processing conprising: receiving at

| east one tissue containing a first plurality of cell types having a first
proportionality of nunbers; 50 at | east one of adding at |east one naterial
to at | east some of said first plurality of cell types and renoving at

| east one material fromat |east sone of said first plurality of cel

types; nonitoring said at least sone of said first plurality of cell types;
and 5 control ligg of sai d
nonitoring functl ona ﬁeé dgg‘rﬂg\edspmﬁqggggéqghflggn%tSbﬁgégﬁ%??trél%g&&ylﬁ a cell
bank compof ealhg-pesraaﬂ&emnvnggat lchetamt noateridl ifioaud lcashsannoiidfirstipluraghity ci ty of
cells belo 10 nmultiple cell types; automatically increasing both

t he propoPEggﬁgﬁ?&cells of at least one of said nultiple cell types as
conpar ed wi th ainohfigle @P41EL: Qimesf SidHkd pRIAG 8t belf tBES aARC L he

absol ute nunber of cells of said at [east o said multiple cell types;
and stbori ng sai domdolliregpsid epreeatinfg is aespons toiapleasteak loutpppesaid mbnB@ingA net hod
for auto ? &ﬁneratlon of a cell bank conprising: receiving at |east one
tissue co ot ﬂya multiplicity of cells belonging to multiple cel

types; automatically culturing said cells thereby increasing the proportion
of cells of 20 at |east one of said nultiple cell types as conpared with
at | east BAot heA wethedfar anipmatesd genepasion of pseld bakhepmpriningig sai d at | east
one of said nultl C A netho neration of a
el “bank compr TP St Bibrmd oy rliE iR B n Y RIEbelPulE L "o T o
pIurau)tyn@mﬁqebalgmaes having a first proportionality of nunbers;
operating on at |east some of said first Iurallté of cell ty

control I ing sai atepatieallyigcraasing bath dhe mapetionof rebaf atleast ope OE%“@I nunber s;
and stor h{ﬁ‘ﬂt Oﬁé‘bgl %’?é (%rfp%Pé?l \Q{tllm ﬁﬁlag.ﬁ( %J)ﬁmbxpét%aﬁ%hmb}’eoc%ﬁ types afld the et hod

for auto generati on conpri si
absolute number of cells of said at least one of said multlple cell types; and

storing said at least one of said multiple cell types.
15
63. A method for automated generation of a cell bank comprising:
receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;
automatically culturing said cells thereby increasing the proportion of cells of
20 at least one of said multiple cell types as compared with at least another of said multiple
cell types; and

storing said at least one of said multiple cell types.

64. A method for automated generation of a cell bank comprising:
25 receiving at least one tissue containing.a first plurality of cell types having a
first proportionality of numbers;
operating on at least some of said first plurality of cell types;
controlling said operating as a function of at least some of said numbers; and
storing said at least one of said multiple cell types.
30
65. A method for automated generation of a cell bank comprising:

receiving at least one tissue containing a first plurality of cell types having a
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receiving at | east one tissue containing a first plurality of cell types
having a 51 first proportionality of nunbers; operating on a second
plurality of cell types being at |east sonme of said first plurality of
cell types and having a second proportionality of nunbers which varies over
time; 5 nonitoring variations in said nunbers of said second plurality of
cell types; <controlling said operating as a function of at |east sone of

said vari af.l i i rs of said second plurality of cell types;
and storiﬁ%ﬁggégthaﬁgégpﬂgﬁggbf said nultiple cell types. 10 66. A nethod

for autonmated gepeeatalgonm wiomd platdlitpaidelitypesrbetigay leasemeoifiagidefirst east one
ti ssue containin first plurality of cell. types_.havjn . first
proporti oalarqhtwog?e?lrmnéﬁlawg@a?@?w psAperiondif of SRhers phish varies pugr

pluralityspf. cell types; nonitoring differentiation of said at |east sone

of said first plurality of cell 15 types; controlling said operating in
resporfse to at meaitrimgrarictionun soid mmittrnefisaidosccony plivatitst oforsditypes;, and

storing said at | t f i d tipl | .t ~ 20 67. . A nethod f
autona?ed gengrgFE% “@ﬁgﬁhgﬁpﬁ%%iﬁE%%@#EW§§%ﬁB@“F§§§§$Fﬂ§Vﬁ?“ﬁ@ﬁ%? oﬁe o

tissue cogfi@imnbélsdf bdidl SécoRl Pprihlity Yor k1l Gplel; dnipes having a first _
proportionality of nunbers; at |east one of adding at | east one nmaterial to

at | east some oftogeg shid atrlsast pheiphsaid yultifle edd] typesypes and renovi ng at | east
one material fromat |east some of said first plurality 25 of cell types;
nonitoring said at | east sone of said first plurality of cell types;

contrig | i @ sai A BER6@Fdr AdtonihtéEsdpenEion bfaatll baastoniitigut put of said
nmonitoring functionality; and storing said at |east one of said nmultiple

cel | types. 30resgiving atidapiomertispucontping g fashdwghiyinf cell types haviap g
conprisinﬁﬁtpﬁ)Sbﬁhggqunhgﬁgk.one tissue containing a nultiplicity of
cel Il s bel ongfn 0 ’

operating on at least some of said first plurality of cell types;

monitoring differentiation of said at least some of said first plurality of cell

15  types;
controlling said operating in response to at least one output of said monitoring
functionality; and

storing said at least one of said multiple cell types.

20 67. A method for automated generation of a cell bank comprising:
receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers;
at least one of adding at least one material to at least some of said first plurality
of cell types and removing at least one material from at least some of said first plurality
25  ofcell types;
monitoring said at least some of said first plurality of cell types;
controlling said operating in response to at least one output of said monitoring
functionality; and
storing said at least one of said multiple cell types.
30
68. A method for automated autologous cell therapy comprising:

receiving at least one tissue containing a multiplicity of cells belonging to
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mul tiple cell types; automatically increasing both the proportion of cells
of at least one of said nultiple cell types as conpared wth at | east
anot her of said nultiple cell types and the absolute nunber of cells of
said at |east one of said nmultiple cell types; and 5 supplying said at

| east one of said nultiple cell types to a source of said at |east one
tissue. 69. A nethod for autonated autol ogous cell therapy conprising:
receiVingIQMﬁ?ﬁagntﬁﬁg;tissue containing a multiplicity of cells bel onging
to 10 nmultiple cell t%gﬁf; automatically culturing said cells thereby

{

i ncreasi ng t he propwticalbningreagiag bethghe praportisanf coleofit lsai ahemflsidpl e cel |

types as GOMR it h |.eas ot her, of .sai g multiple ell types; and
suppl yi ng sal egtg ll}f@%fﬁ %?1%1)%?‘5 %Vzﬁﬁ&rt pﬁ?Fttalanhgr 8%31%{{5'}!5&%3 ?%Ictap?d’dﬁliéﬁe of said
at |east abSoloteeuinbesofoelldOf sAd BEIAR Gné Of sAdhRNmile Belbybed; @a@us cel | therapy
conprising: receiving at | east one tissue containing a first plurality of

cel | types havi ABPRYIngstidat fsashnmercf stid multiplefcelh s fsa sucapfsnist dthegson at
| east son%ngiiss%%j d first plurality of cell types; controlling said
operating as a function of at |east sonme of said nunbers; and supplying
said at |east one of said nmultiple cell types to a source of said at |east
one tissu 25 71. A method for automated _autol ogous cell therapy

conpri si n§9 r ecét WWQHE?T Juiorasted gwtolageus el Libaany GPmPrising rst plurality of

cell types havi RQ.cf; trléatstQﬁ@t@% ' WRRY . rafing on a
second plurality gf 11(l:éeill types gi& E%R%i@r{geaa@?l@gg@?%&eggEggloﬁé]flgt0 plurality
of cel® t ypddplandl kpes:ng a second proportionality of nunbers which varies
over 30 tine; nonitari ar.iatigns,.in said nunbers of sajd second

ol urality of ceftompRelculiring stiftRls ereRy Spssrainedte popatond crbToor at

| east somgt Rhstoab df ¥ad halfiflesell Rpedas %ﬁréwmtﬁ%?le%t_aﬁ@ﬂhgﬁ é&%ﬁﬂﬁuﬂ%{p}g ality
of cell types; and supplying said at | east one of said nultiple ce types
to a sour€dll bbegdind at | east one tissue.

supplying said at least one of said multiple cell types to a source of said at least

15  one tissue.

70. A method for automated autologous cell therapy comprising:
receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers; _
20 operating on at least some of said first plurality of cell types;
controlling said operating as a function of at least some of said numbers; and
supplying said at least onc of said multiple cell types to a source of said at least

one tissue.

25 71 A method for automated autologous cell therapy comprising;
receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers;
operating on a second plurality of cell types being at least some of said first
plurality of cell types and having a second proportionality of numbers which varies over
30 time;
monitoring variations in said numbers of said second plurality of cell types;

controlling said operating as a function of at least some of said variations in
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5 72. A nethod for autonmated autol ogous cell therapy conprising: receiving
at least one tissue containing a first plurality of cell types having a
first proportionality of numbers; operating on at |east sonme of said first
plurality of cell types; nonitoring differentiation of said at |east sone
of said first plurality of cell 10 types; controlling said operating in
response to at |east one output of said nonitoring functionality; and
suppl yi ng I i lpk.e,gell types to a source of said
at | east Sag%ielgrtnlﬂésrghgsﬁ%g%gg(ﬁkuﬁleﬁ?%g%E‘?{})Q%a’ﬁdtngrrat ed aut ol ogous cel |l therapy
conpri sing: recsipplyig sid itdesst onnef saidswbiptoctlbiypestg axoficesf syt af kehstt y of
cell types having a first proportionality of nunbers; at |east one of

addi ng” at OP%e4$Peone material to at |east sone of said first plurality 20
of cell types and renoving at |east one nmaterial fromat |east sone of said
first plurality of cell types; rmnitorin(l; said at |east sone of said first
pl uraldty7df ceAlmethpkfor avtomates dnitolggous atlldherapit ¢orgprisngiesponse to at | east

one output of said nonitoring.. functionality: and,25 supplyi .sai d at
| east one of safsgoAMEA! Eﬁaét (b“%lt}ssﬁ/‘boé’éa"flf}gg fﬁ%tﬁ'&rghé‘oécgﬁgy%é? rﬁ%élg%fl one
tissue. 7ﬁrstﬁrdiﬁ}t{'&mi{yq;rfn@ﬁfb@f§§t ed non- aut ol ogous cel |l therapy conprising:

receiving at |east one tissue containing a multiplicity of cells bel onging
to 30 multipl eorseatingappsdeashisanamed saihiinsypiuradite a5¢NYBR% h t he proportion of

east anot her oftculndHifpRofai ki Sl £ 18RIy BB QR-ERIRREPG L Y

cel | sipf apesl at | east one of said multiple cell types; and supplying said
at |east one of said nultiple cell types to reci pient other than a
Source of sai d eanoling saisheperating B responss to &t frertiag it gl gtjoring
non- aut ol ﬁ&%ﬁéna?@" jjherapy conprising: receiving at |east one tissue
containing a nult ’&nl city of cells belonging to

supplying said at least one of said multiple cell types to a source of said at least

one tissue.
15
73. A method for automated autologous cell therapy comprising:
receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers;
at least one of adding at least one material to at least some of said first plurality
20  of cell types and removing at least one material from at least some of said first plurality
of cell types;
monitoring said at least some of said first plurality of cell types;
controlling said operating in response to at least one output of said monitoring

functionality; and

25 supplying said at least one of said multiple cell types to a source of said at least
one tissue.
74. A method for automated non-autologous cell therapy comprising:

receiving at least one tissue containing a muitiplicity of cells belonging to

30  multiple cell types;
automatically increasing both the proportion of cells of at least one of said

multiple cell types as compared with at least another of said multiple cell types and the
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multiple cell types; automatically culturing said cells thereby increasing
the proportion of cells of at least one of said nmultiple cell types as
conpared with at |east another of said multiple 10 cell types; and
supplying said at | east one of said nultiple cell types to a recipient
other than a source of said at |east one tissue. 76. A nmethod for

aut onat ed non-aut ol ogous cel|l therapy conprising: 15 receiving at |east one

tissue co i 0 ' 1N ol first

pr opor 1 | oRai e Mo dfBhs B UA Ly Bhe GFSda TlRiFle OANGPES B0l 4/ Tl r ot
plurality of cekhppiyipgsaid ablehst@t ofigpid aiultiplp eelhtyipagtoasreaipianh othenthant at

| east sonme of said ntinbers; .and supplying said at | east one of said

mul tiple EHFEP alleashoRGU§SHfent other than a 20 source of said at |east
one tissue. 77. A method for autonated non-autol ogous cell therapy
conprising: receiving at |east one tissue containing a first plurality of
cel | t§ype§5havi igmethofl forstutgpmaipdnon-evtaldagoys il thensby cemp@Sngper ati ng on a

second plurality of .cell types.being at.|east. som id fi. I lit
of ool 1 "types alening idesst SRTUREE FURBRE NP L L SRIRBERLERBILn var | es
over tinmgulfRRictPtjpeg variations in said nunbers of said second plurality

of cell types; coritrolli r‘ﬁ said operating as a function of at |east sone
of said vari ati ewematicallyudtaiidg saidisellsthefeby sageasingdhe pppartioniof geldf ofcel |

reei ot ent eberupnt hEid Ml cuf Bpes & rdtarilty BB GLbEst kBRI 2,

for aypomatieeypeenmaut ol ogous cel |l therapy conprising: receiving at |east
one tissue containing a first plurality of cel|l types having a first
proportional i tySenplyingsad 8t legstoe of said gruliiplgcell bapes tasprasinignt eficy than ast

pl urali ty_Sg&cgg*éai& %{tﬁg%'t‘é‘?g@%ﬁhg” ng differentiation of said at |east sone

of said first plura types; controlling said operating in
response to at | east one output of said nonitoring functionality; and

76. A method for automated non-autologous cell therapy comprising:
15 receiving at least one tissue containing a first plurality of cell types having a
first proportionality of numbers;
operating on at least some of said first plurality of cell types;
controlling said operating as a function of at least some of said numbers; and
supplying said at least one of said multiple cell types to a recipient other than a

20  source of said at least one tissue.

77. A method for automated non-autologous cell therapy comprising:
receiving at least one tissue containing a first piurality of cell types having a
first proportionality of numbers;

25 operating on a second plurality of cell types being at least some of said first
plurality of cell types and having a second proportionality of numbers which varies over
time;

monitoring variations in said numbers of said second plurality of cell types;
controlling said operating as a function of at least some of said variations in

30  said numbers of said second plurality of cell types; and

supplying said at least one of said multiple cell types to a recipient other than a

source of said at least one tissue.
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10 supplying said at |east one of said multiple cell types to a recipient
other than a source of said at |east one tissue. 79. A nethod for

aut omat ed non- aut ol ogous cell therapy conprising: receiving at |east one
tissue containing a first plurality of cell types having a 15 first
proportionality of nunbers; at |east one of adding at |east one material to
at |least sone of said first plurality of cell types and renoving at | east
one material fromat |east sonme of said first plurality of cell types;
nonitoring said at | east sonme of said first plurality of cell types; 20
control |l i @ sai & mghodformgtanmtedspoaselogousatelll therspy comeprisibgout of said

noni torin functionality: and., supplyi.ng said at |.ea ne of said multiple
Ton  Dyped ¢ o nienii i it it g et el G el e haviofie 11 s,
25 80. A pRipesholitinaBiiRbfdrcel | processing conprising: receiving at

| east one tissue containing a multiplicity of cells belonging to nultiple
cel | types; andoperatorgan adédsysamziof said figt plurdlity hecabrtypess t i on of cells of at

| east one of said .multi.ple cell type s conpared.w.t h at .l east ,anot her of
sard mitipl e caeriydBieniiin ooBREy el R R b o Biatie g5 0r 4 "o

| east onetypks;said multiple cell types. 56 81. A method for automated cell
processing conprising: receiving at |east one tissue containing a

mul tiplicity of cerollsngsaidoensiratineip respanse tplagleag| ane oyt of spdimapitering i cal | y

cul turing I | 1.s :t hereby nodul ating the proportion of cells of 5 at
| east onef%’?hgléa}qﬁy’rfa%flti ple cell types as conpared with at |east another of

said ultiple eaaiplyihypedat 825t ode bEédidthulitile aell Bped B :geiphabihenthei aa cel |
bank conprising. receiving at |least one tissue containing a nultiplicity of
cel |'s bel SR1EFH9f il atlepshofiqtissPe cel | types; automatical |y modul ating both
the proportion of cells of at |east one of said multiple cell types as
conpared with at |east another of said nultiple cell types and the

absol ut e fAurber Aahetbhed s anfonsaedinat-adtelagousored thérappeanpniding:pl e cel | types;

and storing sai 9ec%§1inlgea%féastoor}1% t%guesggngaﬁqi?llgtai f{)rl.«‘)tepll(i:r%ii{y cgiy (J%ﬁ Stypes having a
15  first proportionality of numbers;
at least one of adding at least one material to at least some of said first plurality
of cell types and removing at least one material from at least some of said first plurality
of cell types;
monitoring said at least some of said first plurality of cell types;
20 controlling said operating in response to at least one output of said monitoring
functionality; and
supplying said at least one of said multiple cell types to a recipient other than a

source of said at least one tissue.

25 80. A method for automated cell processing comprising:
receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types; and
automatically modulating both the proportion of cells of at least one of said
multiple cell types as compared with at least another of said multiple cell types and the

30  absolute number of cells of said at least one of said multiple cell types.
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15 83. A nethod for automated generation of a cell bank conprising:
receiving at |east one tissue containing a multiplicity of cells bel ongi ng
to nultiple cell types; automatically culturing said cells thereby

nodul ating the proportion of cells of 20 at |east one of said multiple
cell types as conpared with at | east another of said multiple cell types;
and storing said at | east one of said nultiple cell types. 84. A nethod for
aut onat ed aMtoIog@uﬂumﬂbkmhbﬁ@&ﬂxxngﬂﬁﬁﬁéﬁ%anm%%h&ﬁceiVing at | east one
tissue containing a nultiplicity of cells belonging to multiple cel

types; automati dsFeyingatispdonn§swecanteining? opdtinlicky obtellsdielangufg tat | east
one of sai : [ c types as conpared with at |east another of said
mul tiple gg?¥ﬁ¥#%g§h§ﬁﬁ e absolute nunber of cells of said at |east one
of said multipl eutehdtichlifpesuragda@eds fheksbyiBodaitthgdhe Fﬁ@gﬁiogqgc seai d

mul ti pl_e c%§%§t %E tqQ a source of said at | east one tissue. 57 85. A

met hod>f o to‘ﬁ%t Jaidapyiiplssel tyges ps eoraparpd Wathab qast angther efsiid/muljiple | east
one tissugefi@ai Ning a nultiplicity of cells belonging to nultiple cel
types; automatically culturing said cells thereby nodul ating the proportion
of cells of 5 at least one of said nultiple cell types as conpared wth at

| east another of, sai.d ltiple .cell types; and supplying said at | east one
of said i pl &%fhoq?éb@ggmﬂteggﬁ%ﬁf?% ‘btfsa“seéli'{'imlﬁtcoméagpgi one tissue. 10

86. A nethod f i i ipli SR
net hod f ofreciliRERLIB4t BROHAUL %Iﬁ%ﬂ% %Flr?rllllﬂtltplthgﬁ ???‘i}ﬁg’ %‘gﬁ’;gggba ongi ng

recei ving at | east oné tissue contalning a
to miPti prdtiplelcelltynssis; automatical |y nodul ati ng both the proportion of

cells of at |east, on sai . tiple cell., types. as. conpared wth at

| east anot her 013 hts0 .agc%%oﬁﬁﬂ&t@?th gp%mantoﬁggllsl@aé jqpeef saidber of

cell's of sailtpleteelt eARE 2006 o Hitfl aabd Rbfef 6F daid #fftle aéiﬂtgﬁ%ﬁ{d%é‘g sai d
than a

at least ope of said nmultiple cell types to a recipient ot
source of absglyegumbgpal celp of 5aid gfleast one of said multiple cell types; and

storing said at least one of said multiple cell types.
15
83. A method for automated generation of a cell bank comprising;
receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;
automatically culturing said cells thereby modulating the proportion of cells of
20  atleast one of said multiple cell types as compared with at least another of said multiple
cell types; and

storing said at least one of said multiple cell types.

84. A method for automated autologous cell therapy comprising:
25 receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;

automatically modulating both the proportion of cells of at least one of said
multiple cell types as compared with at least another of said multiple cell types and the
absolute number of cells of said af least one of said multiple cell types; and

30 supplying said at least one of said multiple cell types to a source of said at least

one tissue,
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87. A method for automated non-autol ogous cell therapy conprising: 20
receiving at |east one tissue containing a multiplicity of cells bel onging
to nultiple cell types; automatically culturing said cells thereby

nodul ating the proportion of cells of at |east one of said nultlple.cel
types as conpared with at |east another of said multiple cell types; and
25 supplying said at least one of said multiple cell types to a recipient
other than8a. sodrmethodl femiutoradted eatelogonecell therdpy clBprising:

receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;
automatically culturing said cells thereby modulating the proportion of cells of
5  atleast one of said multiple cell types as compared with at least another of said multiple
cell types; and
supplying said at least one of said multiple cell types to a source of said at least

one tissue.

10 8e. A method for automated non-autologous cell therapy comprising:
receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;
automatically modulating both the proportion of cells of at least one of said
multiple cell types as compared with at least another of said multiple cell types and the
15 absolute number of cells of said at least one of said multiple cell types; and
supplying said at least one of said multiple cell types to a recipient other than a

source of said at least one tissue.

87. A method for automated non-autologous cell therapy comprising:
20 receiving at least one tissue containing a multiplicity of cells belonging to
multiple cell types;

automatically culturing said cells thereby modulating the proportion of cells of
at least one of said multiple cell types as compared with at least another of said multiple
cell types; and
25 supplying said at least one of said multiple cell types to a recipient other than a

source of said at least one tissue.
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