Treat ment of Di seases and Di sorders Using
Sel f - Renewi ng Col ony Form ng Cells Cultured and
wobopasded | n Vitro Background O The | nventi opctig2008/007507

present invention relates generally to the generation
and use of in vitro culturled sel frenew ng col ony
formng somatic cells (CF-SC), and conpositions

roduced é such cells, for the treatnent of a vari et
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hABM S e present Invention also relates to
mani pul ati on of - CF SC cel |l popul ations during
cul tivation to nmodul at epf mBuiordp- or down-regul ate)
producti [ b e sitions
producedgﬁgﬁémzﬁ?t?%ﬁzﬁ?%%rg%ngﬁg§é§%§%ﬁ£m&pﬁgp
sel f-renewi ng colony formng cells. The field of the
invention also relates to cell-based and
ti ssue-engi neering therapies; particularly, nethods of
usi ng and/ or adm ni st BAOGKEROB8D or conpositions
produced by such cells, Tncluding adninistration via
i_ncor oratlon in, or mxture with, pharmaceut.i cal
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to the production and use of stable cell popu ations
and conpositions produced thereby. The term "stable
cell popul ation"” as used herein neans an isolated, in
vitro cultured, cell population that when introduced
into a living mammal i an organi sm (such as a nouse,
rat, human, dog, cow, etc.) does not result in
det ect abl e production of cells which have
differentiated into a specialized cell type or cel
types (such as a chondrocyte adlpocyte osteocyte,
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Horwtz et al., "Clarification of the nonenclature for
MSC. The International Society forCellular Therapy
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respectively), as used in the present invention, is an
i sol ated cell popul ation wherein the cells of the cell
woRePMloalson co- express CD49c, CDOO, and one OPCTAIS2008/007507

cell surface proteins selected fromthe group
consi sting of CD44, HLA C4ass- 1 antigen, and b (beta)
2-M crogl obulin, and wherein the cell population
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reconbi nant human, bovi ne, or porcine collagen or

fibrin), and/or polyglycolic acid (P&), and/or

addi tional structural or therapeutic conpounds.

Conbi nation matrices such as these may be adm ni stered

to the site of tissue or organ danmage to pronote,

enhance, and/or result in repair and/or regeneration

of the danaged tlssue or organ. Enbodlnents of the

o o N N~ L g g e~ s s




heads) which appear engrafted, at |east transiently,
in the hypoderm s at this 7 day tine point. Figure 6
woi2%0%00841@phi cal representati on of ABM SC nedi c8ad1s2008/007507
contraction of hydrated collagen gel lattices seeded
24 hours after cell reconstitution. Human ABM SC (at
about 27 popul ati on doublings) were reconstituted in
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be physically mani pulated. Figure 10 shows
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sub-cul'tured, ABM SC Secrete potentially thera eutic
that tenddp eetninsthe Wiy A9fonsiae sreandgplesiiode H4 efter thehcle Hias kg dreseased or
known to augnment angi ogenesi s, inflammation and wound
heal i ng. ABM SC have been shown to consistently
secrete several cytokines and gromh factors in vitro;
i ncl udi ng proangi ogenic factors (e.g., SDF-1 al pha,
VEG-, ENA-78 and angi ogeni n), immunonodul ators (e.qg.,
IL-6 and I L-8) and scar inhibitors/wound healing
nodul ators (e.g., NNP [, MWP- 2 NNP 13 and Activin-A).
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m crog/ nL phyt ohaemaggl utinin. After 56 hours in
culture, cells were pulsed with Thym di ne-[ Met hyl - 3H]
wo0eh/@bg4182 hours i sotope incorporation was quagtrids2d®dorso7
(CPM . Human nmesenchymal stemcells were included as a
positive control.Detail edéDescription of the Invention
Typically, a stemcell or other early-stage progenitor
removede|H1guﬂeC35 shawsathhi &ith)suliglaweductibs of ehd shulvhing vatagetY@dnd with
a particul ar dlfferentlatlon pat.h

y.. At the
supply of ko Bac o7 2 Gopdiollcd PresEiie, fieoetied HESIthe WAICTAQ @ff the second
electrodd 64 F(ffalcﬂftﬁé %fémo@(—%héﬂtﬁﬁ(tottﬂe t&n: Bﬂdzo 8. %Etv@dfgr is_thus released
signal i ng nol ecul es s and nor phogens)
from theithabk Muliﬂmedifmelr waﬁ:e 40ris saditb eﬂoae hbovieathelise¢aohd edectrode 54. The

i (GESPED TR SR B TS B ety by 7 nd

having ERRERIhE ﬁaﬁsgﬁ)ﬁ%ﬁe OR! FHduge 3%H@w§meewa€fe1aﬁ dnr@egfc%ﬁt%xb h@condltlon
state cal QO wherein the cell can no longer divid

for pickapthyythe transp@D unst H).so associated with replicative

100231 AFARRECPE L A BACER? nolblir s B RERAHERyesent invention

revealed bt repedscstl #ppliBAtasit 6fCthe Widstdeta@dMQ toytht ESE hdPreRRdvalbe the bias
into a variety of cell types) I's typically considered

voltagezrgmn éha BECt ¥ erab¢sufrigtion ibrtvesearthe uppasESSy swéadegngrthe wafer lower
(back) uefpa%g Qﬁl & g sd: %qét?:g :%r :}Rg %P%érﬁsc’c fg{érsf&s)éeggdgﬁ' ﬁlﬁl{%r? (t:egld§ % tdeterlorate

the ES(t OThe @ﬁilym aftlictd thaepavieles 58 IFIGIH)odslie ESC rhiy flake off the ESC.
ypical and traditionally accepted scenari o,
The ﬂakﬁév@é%@wéwleén%fi SRAYD ENIST ﬁée t@ggpart geng He. p‘ih@%.the particles 58 are

referrec% Ry %Qt“uﬁﬁ%%%fi Hidi&es FXQ:({ Tt ﬁ Do Ro ec’?ﬁ]tthé '&K%ﬂbél‘o@ The
e.g., ex S contlnueto e?renew I ncl ud
processhgy bf theneufelr 40twas dled atudwel, yncﬂrmhsg &lﬁﬁeclrsactfe@ pliiemplfi(bthat may be

.Loss qf plasti cordln one of the
estabh%fzigeﬁte Faint fo i eméws&%ﬂg (& FS9 ol other Purposés.  Such
ana1y51s %ﬁg -iRdiRaed ¢kdt | tRe pl’&sﬁﬁ (ﬁ) At 'lﬁuﬁéja%@ﬁ’ﬁﬁ'(;fyotlfl&rpartlcles 62 in the

f-renewal (e.g., cells capable of continued

transposte&ioher@nwvmn thacchpmbdu62i Sucbfanalysishile sypped tthatabe prgicles 58

(or, "trophi c support.cells” hi_ apot her , e
from 1{e ploglprRSpayo i BERINECoEN e TFBCE T OBREGBR ifgntified the
particle§ 38 fﬁ%lﬁ)&féSES@bQBélflg‘f}aﬁhvély%ﬁﬁﬂgbd93 of p21 and/or p53,
wherein a "significant quantit of said nolecules is

[0024] Focpadwaei arpouttis of thesumdvair@hpaw@Ye@fSIwI the shpmberef dollowing wafer
processﬁn&7 8 I1n Fl%%ﬁ%%? geé‘%g ﬁ%%rfrf S W eoﬁc’eué '&dn%g{ﬁt ST %%e?egpmventlon

er ce

in whldhet@H|fﬁ§tOéISc)trod6CBﬁ a9 2l ddnﬁgmatas@(ﬁﬁlti-smtmelteheocfel ®@banted in the
of the present invention would expec

processn ghaiabfit dhoi umitarkysy rpnwicht %BOQ,*mept ﬁlﬁfatsem@ plssfrode 54 may be
conﬁgu%cﬁ%g'aC'IﬁIMtltspat@%Ye%tljohgqr{l&%tw lih 1thy Bam ?@PQ?' #a‘:é{d gfom the first

generati ng promot i1 ng regeneration of organs
electrodel §Zuesn eIEhtrede hmstdmatroﬁm'rq’iﬁ mmynganmodi coniégpetéredf the multi-state
I nvent (s t

aspectsrg)zﬁléq. %‘lpgtﬁ'giglg 3% Sent%%é) er(ﬁ%é c(og?igure ABIW%(E;W electrodes 52
and 54! 6PertdEid &xh &Y A”) Eeniplaryeliatb €t Al Arsk e tl?ebhtla{estoF State 1) is a

generate new tissue in vitro and to pronote
processr%@tenervettlctotheocfonttn@suéS |ant1wesoa starﬁel goriellar T70hvEhe operations of

I.s.dr I nt.er Lrin :
sate 1 yGyRARH 0 i Pl SPerb PO e iRl gy ransportrecipe R
using agRlsonilefvavpuie 69! Tisus, s@feer é@ﬂrdll@r he heiyninAilly control the gate valve

colony-form n?tsomatl c cells (CF-SC) (an exampl e of

46 to faghlitalg tEanepartial theraan 40 ahie BRI S0 BOFFSIE SBiRErcA2, and then to
cells (ABMSC)). Self-renewi ng colony-form ng somatic
cells (CF-SC) such as adult human bonenarrow- deri ved
somatic cells (ABM SC) as used in the present
invention are prepared as described in U S. Patent
Publ i cati on No. 20030059414 (U.S. Application No.
09/ 260, 244, filed Sept. 21, 2001) and U S. Patent
Publ i cati on No 20040058412 (U. S Appl | cati on No.
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drug eruptions (i.e., adverse cutaneous drug
reactions). Secreted proteins and cell -supernat ant
wof2080d0kors from CF- SC and exCF- SC (such as, ABMTHS2808807507
exABM SC) conditioned nedia can be manufactured from
serumfree conditions, corfcentrated and prepared in
such manner as to nmake them suitable for in vivo use.
separat¥\tiedn ppdcepsing dharhbes 4m1§t‘omcthe diahsponeniodele 4 f With thedakve 46 open,

from ABM SC has been denonstrate Hog contain

rous
the transpeyt paigeHanat Q¥ M6 KAROT 26 GliYe3 8¢ Wafts g fhe gransport
moduleomoetﬁérggcraegg &Hﬁ%{b%P Sﬁ'gﬁlﬁahé YheShRF Bhv& £SO csants&ﬁw%tmuer 70
A, Ban eCOITp ex m xture of
is also bmnfcglmtktoocfause)hpmioatlémof en RFppachiod ¥Ry todBRIESCT 6danddo connect

the firs| RS UAGhA OO 18 G Lo eP ARSI LS A S5 75 e iSC 54 with a

sultabl@?&ghé 8 tHe JURAALYRIOR! S, 2N, bfl GG'MItIk)QQn&JﬁieﬂQasma 60 is established
techni ques routinely practiced in the art, such as,

in the chambendviolr @rockrdiny ﬁl@lwarfats@,g;&,oﬁor B iea) e(qugrprsacess

Si st n lonisation-T :
100251 &5 SeBpERER AT Rt A BBRh Bl pinel) LY in which the
control W68 i@8oHidiRéd Gt alst96 2lcoahlletUBRSartiuetadse state 1 controller 70 to
chromat ography or hollow fiber cell culture systens),
terminat epefetien of plpsmedirpeesying @f|the gf@ﬁ@éﬁ@at Simulippequshowithdamination
of that E% ﬁ%%r&te?ﬂn gﬁ(f‘%%fzs%ﬂln é(’s)lpgﬁ 5@ %f ﬂﬁ:dst Eqreq%cn%%e% as VRF (i.e,
¥ or Trecons I'nan pproprla e ve for

termindtingthfIeids), CthadéﬂdﬁdStatat:d)rﬁfbll&r 72 rnanetﬁbadhmtto stdie2 blaS In state
oteins or_ cellsupernatant fractions wou|d

2 bias, PheconPIleT i eePinecty tiesseeond Fleetreds Yigegrowrd ?r}d;nph%ageatwe DC
potentlyle\ZD@II 6 thift @EPer&dszt opigﬁat e%’l()tt\)&% tgk:'tq an%‘l ESH stalt@(state 2), via

ion to products gen xCF- S
the ope(rsttmhuﬂmtedABMtﬁiCcmtd)lkexéBl\/B@) statary controbler 72rud>ntryba wélue of the

posiin B P S T R e oM 5 5 b 5er 2

urged awap! ffsim (R RhRF B8 an@Bgt SARL Elafs R ﬂﬁl): 4%8Y% cBfdition the transport zone
i nCorporated for admnistration wth a

48 for pthmmmmclwwaﬁql 46/ ount of theabhamber42. eThsuebrdascondition” refers to the
ode ade

eanspop TR SRR NP IR BADESRITSCSSOUSt P GG A 5 Bompared

to an al%uslwbm pafidlés SR tkdRbd 8n shfte A, o ¥xahpk! With res?ect to the
anpl i ng, such additional nol ecul es may i ncl ude snal

negatlvsrbrl ehaged particlen 2uttPc examplac theawrgiig awanfy tavaad eindele, the upper

electroc?engi.b*l‘ﬁé g8§invé’ #J&%E%AISVDéQQ sgf'e&%ﬁ EA ?eta(usi Qﬁyn%t&@ggﬁ%,@s 62 at the
0 ranme buUt a fTew categori es ew se, a very iy

upper 6lacddend2 ofintlli fIn@gieds saEly as Ny lad@vaéeﬂdsﬁ(zﬁﬂtd Wleahingaptocess after
protejns, bIoodmﬁlasna coagul ation protein

compleBiam i gHiF UasTY SirkINer Ak EATROVaL 6 bk MRS, ey (e danber 42, With

respect r%{)J ([ﬂegllfbc t%ﬁhc ?%&%E]aqggké 9% ggfl%gasnﬁﬂg 'ntpg 92@{6 n% haﬁy fidRfthe wafer 40

is a repellmgorrfuhd: panttlctbs§8 dnwmﬂﬂélyebqakee andmto ahs thuekt BY) until removed as
8@ | udi ng therapeutically beneficial variants and

describgd pbQMet | ves of such nol ecul es such as vari ous

[0026] '(ﬁﬁf:ﬁfo‘i@ in SHRAIMRAES, caHhd] YRR b Ton@Slldel indfude discontinuing the
substitution, insertion, and deletion variants. These

chucking biasenfdrosrathpier b yahie qﬁ;heo¢ht@kmgpv<dtagasVCtm@3arbe béecreased to

p ted by .t hosge k|| art
initiate a ocfgochwgﬁng \X}/a(tlﬁ)nt h%s LL}C %f \V% (%srlea%e& as 5t7 1S sgx/pphed to the
passagd’suﬂmeﬂ‘h@fgaﬁddld\ﬂeﬁd&ba{es&bfld@dl Uoides @liat ttEyet Ewmﬂ:«hh aBd Wafer 40 on the
benefi cial conmpounds coul d be included for

second glegfrade §4 aﬁifrothe ek RapMeriggulistonely|degreasedeqsirampred. The supply
carrier such as bi odegradeable matrices in which CF SC
and exCF-SC (such as, ABM SC and exABM SC), or
products generated by such cells, are contained. One
enbodi nent of the invention enconpasses a nethod of
stimulating wound closure in a diabetic patient, such
as a diabetic foot or venous leg ulcer, or a
post surglcal mound Stlnulatlon of mound closure may

o T T .



the wound bed has heal ed, these patients are
subsequently treated with artificial skin products or
woap@doeaki ons of epithelial cells in an attenmporit®2008/007507
re-grow host epiderms. Conpositions, such as
descri bed herein, when useéd in [ieu of a conventiona
artificial dermal products (e.g., DERVMAGRAFT(tn)), may
of the daBG7aa st pdicade 36 Mt o/veeéonsdshﬁewemgl forar ffth€BCS 54 on the wafer

al | ogenei ¢ skin, nhi biting or reduci ng undesirabl e
40 (i.e. Toyareme thedialding rf%ifﬁéh?telaé‘i"ﬂ%fﬁsth? skestrostatigphucks)4). gp Figure S
l.
the wai’gp %' é@% d&%}]t—é—a\grﬁé Pﬁéﬁeﬂpgésogﬁ?\’vgl F&n we' (Iy g%%%ﬁ&*é rzcr)ﬁu% 48 by the gas 57
and theqnhse’q (Eiptirer3apypl the pbsitne pirticlee 58rakd fdpe]led tosdh'e nowearelectrode 54,
urations adequate to stinulate re-growth of
the Wageat‘}%ﬁtﬁlgt bi/\ﬂoé’kinnthem%m&%v@nlee‘f@r'én%’gtFCIQ@NFOS@‘ﬁ’ﬁG% amounts of
un&mu@&? to exhibit the follow ng properties: In
ecretlon of cytokines inportant in
[0027] EmglmanéixysthammtelEsuatroldman of aRehlaascEf the pasativer soltage VDC
.for preventjon and i nhibitjion rr, mat r.i x
potentigI. o FENTES thr SHGBILRATIFISh o A4 Pt G WRTUETAF AP Gl the wafer
40 and 'oﬂfjbpﬂlte'ti'ﬁ%sﬁﬁrt B6R: £8)HeQ08NMA ‘Eh@é‘sttéﬁﬂshﬁﬁentl ('JT aHl Mectric field (see lines
ficant inprovenent in outcomes in nultiple aninmal
EF in Frmde |53 befwegn mh@elnytom éﬂanduﬁélf@ﬂcacrwﬁ tl(wmr)Spaﬁczone 48. The field
1ok Ef f t.0l er. gt ed,i nt
EF apilich pceleatsifiilifre & on ooteet e akE s M, B2 Jhft A% fgeen the

electrode’d 32 854188, el'l%hfortt‘@@’kﬁn Iﬂ&s oditive?f ch@ged phiidIEASel l(@(b«{/@wardly as
I mmune response agai nst cells. In one enmbodi nent

of
shown {mh Figusg Shtt1aph poaltlwelarb@argﬂd mclﬁ%éﬁrhéfr belding the|nagtigles 58 to the

electroitﬁ‘i:t a{&gﬁg&’% ﬁggﬁj%i e&: | 3 ’tlﬁg&l[: rréc AS ?ig&%r?% F@ﬁ% §Cwlth the

wafer 4|0&g ehnetraddport,zoaa ds othe t@ppadepaticlesn SOT admmg;eﬂom ths waser that is in
and organs (such as, for exanple, cardiac and neurona
the“”%?@%ﬁ@“ﬁﬁﬁ tissues danaged by, for exanple, heart

[0028] ‘;I%E: loﬂléﬁ;e Tu'éﬁse&s gra o qﬂtega e fact %:gé& \ﬂ%%ﬁésgg% sec% et el articles 62

upwardlby tﬁmlsmﬂrfelaﬁroﬂsl\ﬂs&/lash showtnofi and:algweetht]trarﬁpmrt zone 48 (see
trappedt ;afirtn%&s_- 6?11' F%%éef Sshlgﬂ&l ul;gs g%ﬁgﬁ o»glilﬁ tlﬂaOt rgot ﬁﬁth% transport
zone, ahé—v@th tﬁé%%ed%ﬂ@les 68 bihmh&uppdvRidctroddB2 e UMEEed particles 62 are

See, Figure 11. Additional factors, such’ t hose
away fians ttleai Wafer;Tand ¢he wafer s snbjeqted tmefywen s@ﬁe@ée@ @ertelesgS bynd is in
condmon gor%a?%%qrfeﬁ?% t§C%& sng%el} 423 ABM SC and exABM SC). See

Secretion of
[0029] mh@ stagenesmtdliee Fapt ﬁfrﬁleb)toﬂfglfﬁéﬂ a6 detaiChtafeC2 (s Giihultaneously
as, ABM SC and exABNSC be enhanced or induced
maintaiging. the m%ﬁtD%pprﬁngﬁh Cémenlgﬁdftaéb% figst edqetneda 2, by rmamtammg
S -
e s SPLIEELI0%p 05 6 PN ST 8 57 0 e
passagd¥eiti, andrbyt amt;mmgethb Heftet glinss6hed Gurtheadift thiestvafer i40n(i.ef, across the

0 atient. Acute .ischenja,
space §i1nta (b FRBIPORe 20 495 ST B AIRoHA: 2 AR P R gRgthe state 2
control&h 915 inRYRR! Spekdlidnt tRE %?ére:gan@ﬁ&@ it 30%ot o th§tséhe§nd effector 74
See e.g., Figure 12. In the inflammuati on phase there
(Figured) sumoved méo dreschamiber 42 iroths transpoahzanaf48uxWbén theldnd effgctor 74 is

he-r egener.ati o
aligned i 1Y Wafed 4Py i aghfrollf 28 BHEREIR HRLefE5T7d A RRK the wafer up
from theN@Pessitied friestiyf o HECTift@NBihs 675 S Bigurd3tholw8 th&&vafer 40 in the up
i brosi s phase, there occurs a deposition of fibrotic

positiors ealﬂse umrdnnbé? &pftishpwvy ig Sigre d %tmr@aﬁpqr& Aeng B above the ESC
Mor eover, a variety of cytokines and other biol ogical
mol ecul es play a diversity of roles in each of these
processes. See e.g., Figure 12. Use of CF-SC and
exCF- SC (such as, ABM SC and exABM SC) in the present
i nvention includes methods of treating and preventing
i nflammati on, nethods of stimulating organ and tissue
regeneratlon mhlle redu0|ng flbr03|s (|. - tlssue



Exanpl es of sone di seases suspected of being linked to
autoi mmuni ty: Al opecia universalis, Behcet's disease,
woGhagmsiisdi sease, Chronic fatigue syndrome,  pCT/US2008/007507
Dysaut onom a, Endonetriosis, Hi dradenitis suppurativa,
Interstitial cystitis, Ly®e di sease, Morphea,
Neur omyot oni a, Narcol epsy, Psoriasis, Sarcoidosis,
54. ThSGndrefftetorv4 pitkeupitlie/wateoland itlsen Mirbéth itljouglatist transport zone 48,
Vul vodyni a. Exanpl es of sone i pmune hypersensit Vlt%
movinggthg axafes nie, dhf‘dFr%iPGEr@Od‘l{F Pér yhide saTHRE, theANag‘Fg‘{Ocm e transport
zone 5§QHH fe' fﬁ'etﬂem s%] bed hdPaRivE lafid KﬁWef ¥&dles 62 and 58 remain
axi s enla gravis. |, gl oedema, Arthus
away froaadtel wagsphited mzfde‘tOmt Iint nere( datziénthg wafert tvansporieinit 50 shown in

) enol ytic em Aut oi rmune Per ni ci ous aneni a,
Figure oy ¢ CrORasel e PRt o et I FrSPb P Eb A 1 aaghd from the
electroc"x:é%SS'ZrH?xBer flof? moE"i C% {RE Qe ARHQRd r 4EE@! dfShe ERABRY 42, HYRGnoving of

hus-type reaction), for exanple), Goodpasture's
the wa&y r4@r1csrtbus @& ﬂmetsanspmme 48qvithgbe releasedswafer 40 being maintained

away frr? mg't?qlﬁﬁ.r%g ghag I&?Fpﬁtr!azgspes;_lg ﬁq, %} %ﬂ:]oesgaﬁs G gk gﬁn‘mﬁ é'eleased wafer

40 is alsQrRAMMRARY] PR EBm N PaHRERI @ HhE SrgeBeHWMIAGHE upper electrode 54.
Rheumatic fever, Rheumatoid arthritis, Serum sickness,

[0030] Sigyae Ot hows dhatr insgneceraorshmant the chaygeptoosiate biag py effgcted by the
second %?r%)(é%l rolll%{I gggogééyﬁﬁéw& %p}gl‘lg n%&? g Cg%st?gie%%rode 52. The power

supply 76 a§ sdnfidueed foeéb‘t‘dbll@n%e fieldrBIpbaapplyRigethe IpOEltlvamIC potential to the
Urticaria (hives) l e of sone inflammto

first elegtrode §arwith ghe @cgp@@e Aks, Pt sprarecissbiedgrrrRd gla the switch 73. The

oL LMt S e ILSLHEOL st 4 SRV ampon

zone 4@| melfx’gnmmh thet pWen mfpbby‘rﬁ@t:msps ben&elddER eaapply] tBO)kectrostatic
bowel eases, VI C.i an mmto

forees § s“é%esméa 68 trans, %am & P o BRCHFIPS ST (A Feparigylgn one of the
electrodle@l &' that B%@@tﬂ' A ﬁ%téh%hfblexs 42 ta?ém?n%'eé%va&elaﬁcde'ﬁ‘ﬁ@d above. For

vasculitis anpl e of sone | munodef I ci ency
exampldJ @odewemlsed zEbooreJ thedefdedi em dleeISOS(tsm:)hclaasged partikkes 58 (downwardly

o sno B B A PS5 TR AR pts 5 o e

electrofSMIEHRIR SQTD%thGwﬂﬁh I\%lﬁfé 5 thér@pped Amm&sﬂmequ&y from the wafer
candi di asi s, Hyper- Ilg syndrone an I nterleukin-12

40 thatnsauet;bﬁ dranspirt zonerdy ) Alsogwsisiesrsibett abevd, thmfpres Eallso traps negatively

charge{;1 ﬁng g? tbI %&é %h rggléglﬁggﬁggpd% L aq§i Fn%o the Ypper electrode 52,

which @bﬂdé@dﬁﬂ ab@ﬂél thRY teatisportt b8 &ed thas ayvay Gorpihe mialnkport zone 48.
i ciencies (such as Hereditary Angi.oedema or
[0031] IlléPé‘%iF’inB?Qm}fﬁ itBhBeV et swpbdmoa‘ﬁwn%awﬁ ysihay be configured so that
the pos?gﬁeglﬁégg)ltci_ EQ}?%/I%' tH ‘!é is’il}s(t) Agé}%?fgl?é%tﬁocdéeﬁ i '%Cﬂaﬁge of from about
30voh§hﬂﬂmh0h®ﬂcmhxlu sease (CEI», Chedi ak- ngashl syndrone
ob's ndro per - |

[0032]j\ rﬁr%bodwéqll_ty rflé‘f ara?éplg{@%ngl?‘u’én@j%lllov%n in Figure 1 may be

conﬁglfl:‘itdJ ?&%ﬁo@en%?ﬁ%ﬁ)mé Rarikp HoRs Q@ 308 s9§<fe'd0&&mue e&@ﬁlodes 52 and 54
Interferon-g deficiency ), and Conmon Vari ab

for movingntiroriddfased watey 400ut I)“ the\haimbsy A2r dhre mauiei Aﬁt!mw&fdr 40 is thus

i the RGBT P BEERaNs SO Tt Reing FRRBEIRT Bbdy Gorh W particis

58 thatiaftCtrappRd ahhefeddtr@udaig chd¥k 544 met hod of administering a
t herapeutically useful anount of a biol ogica
conposition or conpositions to a subject, conprising
adm nistering to said subject an isol ated popul ati on
of self-renewing colony formng cells, wherein the
cells in said cell popul ation have substantially no
mul ti potent differentiation capacity, wherein said
cell s have a nornal karyotype, and wherein said cells
are non-imortalized. A2. A nethod of adm nistering a
therapeutlcally useful anDunt of a blologlca




doublings; h) 5 to 50 cell doublings; i) 10 to 50 cel
doublings; j ) 20 to 50 cell doublings; k) 30 to 50
woRbdedogbl ings; 1) 1 to 10 cell doublings; mMpck/dRo6Bo7507
cell doublings; n) 1 to 30 cell doublings; o) 1 to 40
cell doublings; p) 5to 20cell doublings; q) 5 to 30
cell doublings; r) 5to 40 cell doublings; s) 10 to 30
[0033) drlrtviewpahbodimients)ofthe peesét inetrtionaethdergsamaund, oflp)arﬁcﬂes 51 in

to 40 cel]l .doublings. A27. The neth% ( any one .
the transof dPREAB 0 IRe ArepeRs ehaniprsrids FdisateePlasp mf&ﬁ%& of the wafer
f
40. Tﬂgafi?nltﬁt?fgrg I?r ﬂﬁéﬂ?e?{l %)9 op El‘sﬁlﬂgitl ?1?]5&0 P%Oéﬂ?ké rlﬂf first state being the
state fcmlpmrtesﬁlﬁg ﬂmpwhﬁ:t |40n Thewbtomigsate b theet whfeasransmmﬂtatea‘or removing

the profiSRe Ml A0 ffso%glth Faiwe s, ?Lagr%s &ﬁﬁﬁ Har6 e BEtA 1’%%%5? electrode

52 mottedin {h%ebcrbce%p‘%lﬁmg’& 4&0p?h@"sé&ﬁdqﬁﬁlmdtﬁg%lecfr})d@tmaﬁfe&bgihe lower
about 35 ‘popul ation doublings; Q) | east about

electrogho pé Inzotuinted 1ddh©blnangﬁm 43)spated f;amtthalﬁmjtelewosl@ P2l &hyi e passages

s6 and i Rrigins 828 oS R 4F Sl ERTET VEnbisaReand giectrode 54

is conffSurt® t6\%ié-chioRtBE Rwated dobi pi@aa@@&@m%em &ucking into the
conpositions are bound in or to the cell surface of

transpostazanectd pitgropefearrensssingo Theirdeatiodp dipsofoniinilehd ineonfigured to
bias thg g%%%él sn§2S af% 55 %%Agger?é‘\@e{ne 'ezgchsgf} ﬁlle kacf%soghg %l cts through the state

I on or ons are Ssecre

controliX$ 7@asd 72 Bbr the\se¢ondnBaferafanspore) seate thembmtrbﬂéﬂ 68 &auses the state
A30. The nethod of any one of enbodi nents_ Al

t
2 contrgiler d2 rfoshg aormg@r@gr%amef@ﬁﬁfwm (léﬁowe%éh%égqogﬂﬁgwode 54 to

groundagﬁ t0 '3&1?th%5§t1§@b@2¢8é%§g§ gcg ftLy rl%é?lg)gg 59UBNd (iii) to cause

the secbn@elstrodt) 54 &t ty-chaikdthe v&)felf dﬂ to/pesitich therwafat m/ﬁfm trahsport zone
gases; and, nycl ei c s. . A31. The nethod of )
48 (c.canpladhegAt 5,13%«1 EF 175 aler ;5@ Cer S i goper 72 is thus
configdrb® EORrdl" R Ralue g tvd b«%itlﬁ%‘ DCabotgﬁtYé} agycaaflat charged undesired
_ proteins; b) cytokines; c) chenbkines; d) |ynphokines;
particles)5 Igmotive [thmbed 3 aref yrged @pdayd‘rcfrmt]ueowgferglp to condition the transport

zone 4§ BIAMGR il A RS ShAEPE 12 < R s Aanspotd g0 cares the

de-chuélicdl m&fcad) 11RO Hiet dHathber 420MRQktd 2, 0R6 phitittkst T mﬂe chamber 42
i nactivate, or reduce, the biol ogi cal activi ty of

may IWde@ctMee%eg@éV@la't @wrquomrttlﬁk@sgé?o@st%e@nsﬁhswlergrqslﬁs 33) and 54, for
example {n’léc%’ tu C'ogﬁlgff}) cl}agiedy a?t%lg élé( &Ji ‘fr%?n th?se&?ﬁ%?&%&fode 54. The

controlleyl‘mhs) Heseeibed 89 ccgfffg\imhi tﬁ)aﬁélﬁfaﬁl thh)potsih@B |]D® pbteatigir8DCi gpplied to
genetlc pr ot ei ns; ' i hor mpnes. A33. The
the ﬁrsltr@lq%e ®P2 é@ﬂdﬁl‘ﬁ%‘ﬁfalmﬁ? swml@ qetreds 94 sopnesisd & ground, and to
e t
1n1t1ate%$@]§i?i§gté)’rf]gl%e6?l Ifeg gﬁggﬁ'nfe gg ?% g{irﬁf ey ?tle? 4? ogﬁgtrﬁeﬁﬁtaH%ﬁ potential
VDC amdnginmbétingy tof groandfat teffeatvelsq tiap tﬂlatrbgpeanve'j negative and positive

. derivatjves; recept.or, ol ecul es; t oki
partlcleéﬁirgr?ﬁ]a eaé)vayffC ))rp w {'glrﬁgéxs tl@ “‘b‘}SBQ\Pﬁ) 504 %[rg?sstﬂe mafer) through the
transport 2RRi48. factors, i) norphogenetic proteins; and, j )
hor nones. A34. The nmet hod of any one of enbodlnents Al

[0034] {p ap@Ber erhieodiingnis §ug!1r@élshgwaa@upm ¢&dort mountmgethg gespective first

and secRggre?efﬁgg%ﬁ]%r&f] ?4* szfﬁ grﬁglb%af%ho er 0%?"@0%\' Oerl]lig&s)hown for the
electrod1 82 £itrbeiid Undéblodd aha 4 @ﬁmwdsubpoﬂﬁﬁﬁ)@@ﬁdém@oromefmé(ﬁrode 54).
bi ol ogi cal conp03|t|ons A36. The nethod of any one of
Figure &rAbeUF it {ransgort 2naA§, bafpesroand sepagnteshiopy thgyshcstrodes 52 and 54.
bi ol ogi cal conpositions is/are selected from Table |IA,
IB and 1C. A37. The nethod of any one of enbodi nents
Al to A29, wherein said one or nore biol ogica
conpositions is selected fromthe group consisting of:
a) TNF-RI; b) soluble TNF-RI; ¢) TNF-RIl; d) sol uble
TNF-RI'1; e) IL-IR antagonist; and, f) IL- 18 binding
proteln A68 The nethod of _any one of enbodlnents N

o e o -



said conposition inhibits acute inflammtion. . A

nmet hod for treating, repairing, regenerating, or
woheeddongsa damaged organ or tissue conpri Si Ng pCT/US2008/007507

contacting said danaged organ or tissue with an

effective anount of self-itenew ng col ony form ng

somatic cells or conpositions produced fromsuch cells

The staf2 aénttslleg 7D éctieszaibeld hg entim@ethie, conepled valuegftherdCipotential VDC
or heallng of the danmged organ or tjssue

.. C2. Th .
so that AegHEEhOFHEASURATHERS OERTe WREH aMySaithe dEhelstons aZﬁh%rls out of
ug, j.S4£€0 v u
the trargégﬁft ?"é{ﬁeﬁngtt ?g%}gﬁquﬁg?ﬂbdeg%ﬁg&ﬁh %r(ﬁ{ﬁlg EEnn@Eted to the second
electrodﬂoﬁzﬂo&d withsthprseduglee VIDOrbissiog) tloe Elestrdde ﬁ%,aiﬂns positively charged

selected fromthe group cons ectlon
particles 38 3¢ WgeH SaA MGG aR slﬁcttr?i%i‘%angdﬁut 26 g%q PO 28 -
[0035] 'hﬁ Qn%ﬂ%god?ﬁlgﬁ‘tn F26. 5isBSWE thec\)vafepltr‘ﬁﬁ§ﬂ091r‘u1{lf 9y 'cUHﬁng@d with an

organ or tissue; d) application proxinal
arm 80 tlmttchmed aheageiobffacgaﬂ% (TheiasmL88), is amuinte) for Htermoeaoen into and out

o the GG 32 @i 54 HRS PR 19T 28 UL D G st 7. e

arm 80 @4 corfiiiré® s fat &is attweRAt Rfin SR BEMIPBAL BHNEUSCHigure 5 also shows
wherein the cells are human. C5. The net hod of any one

that thqﬁecgnﬁodectmdqﬁ o2y bs, configved ras theeeleetroséaticothuck. Chuck 54 may be
prov1de§ dcg SaI %vla rﬁ%ulpl lgn?gsgfrg ns§¥ ‘?12 glgel glfétFI] Bfﬁ' 3§7t %ﬁénJlﬁg Ll;‘l?r%ugh the

surfaceas, oarmmm b¥9sagds 56 deifimed Sﬁﬂfugh NG @ﬁﬂb@r&ad\ﬂ&respassages 56 are
ti ssue renodel | n%wgf or exanple, ventric

configuredhigomidepenpdary et uiesas od (61de-&h901%&g%ﬁ) t% o HisouRlaeigde-chuck the

wafer @gré:r% %‘Qﬁff?&enS% hﬁ? ‘Eﬁé tr? %%{;ttzl‘bggmgﬁd e('g Sﬂlﬁ’%ﬁ&gé&ﬁlgo bY shown in

Figure anWanhTmmmmtlvéiDC Bmmnmat N&xC applésdytoothe adéctromdd i mhmﬁsld EF is

-C5, wher e| t C sitions d ced
across s, GEisBPR gong ¢ A8 L e G é’?ngﬂ Beereande tegoaenia to uree
away c@%?lp@gar‘?lclég@l AR Phe BIROSHTBAL %3G thar thlé"‘ﬂ)%c%bé?:dsaﬁ‘i'd%e chucked

s do not exhibit significant or detectable Ievels
wafer 46f mperdnisynthetarmr 80 mrthe tnanspoetr@naf%ne subjected tes thededuced amount of

amaged _organs or tissues. C9. The nethod of any one
Chmgag?qgg%ﬁa?nents Cl-C8, wherein said damaged organs are

[0036] £ hesth&CerhbSinkRtCof0the preseR il &itionda %etﬁlﬁﬁfstproblﬁédi for preparing a
and spinal cord. O The nmethod of any one of

processahamhehﬁmt@nsnormg aiesassad waled fr@m@gsmoqqss shambey. The chamber
may be tﬁe %ﬁgrﬁﬁ 4{20 nd HI?I ncf?luxgna %gsthec’ wa %rtgz{n%ﬁo}té(f e transport

neur ona t I ssue centra erl era

zone 481®hMDtlfe weafet £0nistremsue) froﬁtlrtﬁe va@spou cﬂécttdds 5uehz(tlm@lnﬂ§ithlegvafer 40
or .and_mnor arteries, veins, and capillaries

for the prer% o&lgpqec%sttstpﬁ @r%em teRdein jelegse She unde51rDe|d particles
51 into %gﬁ'g‘?ésg%fcle@@(l%%ﬁ@ggm@eg er'Ec gﬁ ?#rg % th giéalgf}X ! uYgr églgwn opposite

to the snmtbraeldamdeeiﬂ dndatire slectrodss| I2sandddddeffine itlie pmbcmtspa@d 86/ Flgure 6
or |sobated reconbi nant extr.acel | ul ar mat

111ustrat6§ abfﬁ a n Eﬂt 3911 the methods wipeh mﬂ;{eme}sqrgag} $tag o sn operatlon 92 of

eﬁmngrﬁbﬁgfeﬁﬂﬁls&n szeﬁle{Hé pkéhs GpaCs kit deddpiatt E)EIQrBf the process
one marr ow. . The conposition of enbodinents

space sEparatgh ¢heezonestaoni €@fh S€ tha eleckodes e d her waten tﬂausmmt zcm may be the

he, ¢ osition of an s, D1-
zone 45 GpERrean b Bockes SREe Y Dlaw™ PoMoUR il pemlsaper 86 of the
process! Spaté! g6 mehynsepanse tHerankpert ¢ORP S iffond eacm‘ ofofhy eltrodés 52 and 54.
enbodi nents D1-D4, wherein said CFSC express one or

The mqubm@ﬁéﬁ‘é‘tee‘@ a5y eResatin Yhefumraing mamicles inthe ghagher pway from the
D6. The conposition of any one of enbodi ment D1-D5,
wherein said extracellular matrix or bl ood plasna
proteins conprise one or nore full-length or
alternatively processed isoforns, proteolytic
fragnents, or subunits of nolecules selected fromthe
group consisting of: a) collagen; b) elastin; c)
fibronectin; d) Ianinin e) entactln (nldogen) f)

A\



adult. D35. The nethod of any one of enbodi nents
D32- D34, wherein said isolated conpositions are
wol d@endwdiszed. D36. The net hod of any one of eppadisigi’iosrso7

D32- D34, wherein said isolated conpositions are

cryopreserved. D37. The m#t hod of any one of

enbodi nents D32-D34, wherein said isol ated

wafer bprspnslt:trieonﬂyapse&'fdﬁm@ cedthin ﬂmheoropmanens The urging may be of

maceutlcally acceptable carrjers, S A net

undesuﬁq dﬁ‘lﬁté‘?l% i él&ﬂlléqlpa gposﬁme % ypq{ged &qg;céqs %é}{‘é‘g pﬁ%atlveg' charged
I

it L, SOMRESRLATS Al ST g i B oo

96 of wedinatiogplasns pscmeasmg df sthe ewalef.r e@pamtwbra%may b performed as

od of .isolatjn nd .purif f.ractions
describfL pokeIRY (ecroun LB MNER s iRBieeiet SRt Zirarfotler 72 and to
cause s%@'l%oﬂtr%ﬁérdﬂmmte@m%ﬂ; éf)eﬁﬁtl&?()ﬂpl%mh PrécREdng Bﬁ%e wafer 40. As

medi a. D41. A nethod of 1solating, cryopreserving,
describedhdbeve, ésrpamationgpfChatiplashos drogessong I@QIIIIFSsm(@B@)mnM of the state 1

of enbaodi t 1, wherein said CBC are
eleam%%ﬁ%@ﬁ ed—g'bré gﬁabd? ures. D43. The net hod of
[0037] ©peadioneny Bf lurgMier girficledi il GRC chambex pavdledirdy the wafer by

co-culturing with a feeder |ayer of self-renew ng
simultageushy peidprming ceepins furthen opgiations may futhere isbilenghoperation 8.
Operatigﬁg%h%gh%reg% he @ﬁn@)o?ﬁ{:l\lze ecr?cl{éseg ggr:r;cglt ?@X Cstelf?#;éspt Qﬂacﬁghé Ts the lower
electroddﬁﬁBMaS@pﬂb#ﬁ thé&\wadea 1405 oF a1t the Becondfvia feir mgn&air&)rm&d the controller
Salt Solution wth dextrose (BSSD)
68 mayscaug thsrroatrolemdionksnionenreghia cammecs géoﬁea@%f ?lsgtéoqesﬂa'to ground
tg ati on of about 4.5% dextrose. D47. The wash
as Shovghfh %&]r%lstr)f enbodi nent D45 or D46, further conprising
[0038] Iﬁ)pemmo:neﬁumoﬁl brgmgn. papddes Tine thmsdhambleutawny dofrom the wafer by
enbo t D47, V\he;@igg sai d human serum al aﬁaw nis att. 100.
simultagequ cB?f PIRING GerpIn BT SRATALARR Ve MUTACAI'BUHE® PAPPEIRHON
Operatféﬁﬂ@@rrﬁzﬁegﬁﬁil R SR AD Edtill RO kdTBieoibctfodef 321 Again, for the
hurmn serum albumn in a Bal anced Salt
wafer t@@smrt siate ths oontTler 68ympfw§¢ thetdontrolerdi2stogipply the potential VDC
vvhere n sapd DVBO concentration is

to the unguae@%Qé%§§P%W R P Ent ration is about 5% EI.

[0039] @])efa‘m)lnat%d of elitgif® Pptraéled Nindelid Vdmbe nawonefromr tigsyv, wafer by
wher ei n %r eater than about 91% of the cells of the
P

simultagequslyp ppiipEing wertencfiphes epmigy ma fetizn, inglide ahaperation 102.
Operatltgggl l??eéhy leﬁ)#;l AL g&r@hélef}goqgﬁegpgeeF@& tﬂE vl/ 1S 46 g?%osition the

wafer if Iﬂ’(mdzirrspﬁltt the 48\,{‘&rﬁbﬁmt1h Figee B). pAgalhafdr mlme wafed eﬂahvpm‘t state the
from human bane marrow E3. The. isol ate

d
controliss G maY, G hecioniallsrert © reﬂmrthzzhu i, Vhdo case dhe Supply
[
o the G 401 8% uRFRULERENn} WSl o3RI ATy RO i
causes ;ﬂmpsdcand @ﬂmecmodo r5di togdd- ohwukythe meafenf 4@ rind dormositgonEthe wafer in the

in the cells of the cell popul ation that
tranSp(’Et(f‘oQﬁﬂ?e tgﬁ)ﬁ‘@” 0 further express at |east one
[0040] ¥BF tHeaGcd Rl Ah® dthtafeaéb%@mdﬁsl%n% A004nd FlE&TBIE {hecwh&bwed value
group consisting of GATA-4, irx4, and Nkx2.5. E5. The
of the postiivatled m@qmlabb@ﬂ b higs cheresd maﬁgthmi laimythe ghamber 42 away from
r. E3 rein.the ce f
the waffER Y FETone FuwBl #ole ABEL Flalit e eRaf ol D ing chamber
42. TheXp@dfes rafdporteAS VR ahd apéi Carfrizs tthe d&eﬂhaekaid whafeadQ fierough the
group consisting of: a) Brain-Derived Neurotrog I C.
chambar £ B’rﬂ{eBWDNISPO“bZ)OHQ/’sSt a’fhlﬁh@ appy (fiome the yrdgsirgd (maptiglgs S1. As
d) Interleukin-7 (I1L-7); e) Interleukin-11 (IL-1 1);
f) Nerve Gowh Factor (NGF); g) Neurotrophin-3
(NT-3); h) Macrophage Chenpattractant Protein- 1
(MCP-1); i) Matrix Metalloproteinase-9 (MW-9); | )
Stem Cel |l Factor (SCF); and, k) Vascul ar Endot heli al
G owm h Factor (VEGF).E6. The isolated cell population
accord| ng to any one of enbodl rrents El, E2, or E3,
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j ) StemCell Factor (SCF); and, k) Vascul ar
Endothelial Gowh Factor (VEGF). EI 8. The nethod of
wo20y/@pgsof enbodi ments E8 to El 5, wherein tperaghdnsnorso7
of the cell population that co-express CD49c and CDOO
further express p2l or p58 and wherein expression of
p53 is a relative expression of up to about 3000
described absvrr iiptstatof2 hdDapielest 66tin ahs charpber 47 nauy i318h1de RhIA negatively

nd expressron of p21 atlve expressi on o
charged gaicith 62 Bebten thngle?tr%%é 39 PApdPr FHEMPICARE rﬁﬁg Rositively

chargecgﬁ%l"f’igle}%ig &B%Q'd tﬁrﬁ thd Q&:OHH%ERQ'oﬁé SQnyl“h@ sitive DC potential VDC

odinents E8 to E15, wherein the isolated cel
is mainpoged Fiplied td dse ﬁmsealecuwdelﬁEa and mayi be at thérposigie E)Cnputbmnal in the

range ‘Bjoﬁﬁg‘l“s#? al |3§fvoqt§$t?)laaibr(])|%gé§6 | zxgt%ﬁth lgegg%ngbgleé%r OHQ 54 is maintained
connecfgzﬁutglg'raﬁﬁl e Rhtek Q@Srémﬁi?@% c%gcl&‘a%ﬂe@%mg Heved frBﬂrSthe support

| east about popul ati on doublings; d) at |east
electrodthhinci®es popof ttei @pamm¢m§& (the)lower pasn§s) th@tprge;ess space 86

ul ation doublln t
and inf OB Bt ARl Pratey 836 ot ohley BP LR, puay from he
transpoggﬁﬁba:ﬂlh@ﬂ e ‘b?éﬁ'ttlﬁﬁ o‘f‘ﬁ%@ﬂﬂfeﬁgﬁnﬁfon@?’@?% G?Bj’l &;tﬂvaﬂe@ 40 may be
in the manufacture of a nedicanent for treating a
initiatethu kb mainpaedmytentiohVP € endiconnnstior te grasgdfare gfe¢teve to continue
up .consj st 0 I v d
to urgegt:i]lg a{%ﬂtfcg% !ri]\?%ﬁ gr%(r:nothé: ?Q ﬁorqez)%?lg %ﬁ%g&d{rdoﬁ o‘g 1 *etsbé)c%’ve kHegatlve and
positiv€ paricles 60;and 58, awhy Rorahelivaterciongithé frlnspEaJuthﬂEca?ﬁeﬁthe wafer
i sol ated cell populatlon according to any one of
throughsths S@nFRATt 207148 0 E7 in the manufacture of a
o041 SAGHRTey! SR e ATER, SVERGH B e i g
herein, iitssioatdbe arddrstpogyWyathbemnofierdinaeyl skillp thalb threepresant drnwention may be
erein greater t agQabout 91% of the .cells of

embodigd BYBLPRET SREGHC depReddthepy depating &ogd, the, SR s of the
1nvent16rhe PRarkfaPOPHeabicdtht h@énﬁ)l&o WRA | Mo dd@hBntSf ark €S b r@ﬁ’rsldered as

about 30 hdurs under a | ow oxygen condi tion. E23.
illustrafivohiad eot wetrictipepandathe onvestioaribodt tebe liEdRd tattbe elretalls provided

thereingby§ riagyhe POAetan® Beiche ST RN AR LM Ra T a8

What is¥¢lafided,iswWherein the | ow oxygen condition is betvveen
about 1 to 10% oxygen. E25. The isol ated cel
popul ati on of enbodi ment E24, wherein the | ow oxygen
condition is about 5% oxygen. E26. The isol ated cel
popul ati on of any one of enbodi nents E22 to E25,
wherein the cell population is cultured as an adherent
cell population at a seeding density of |ess than
about 2500 cells/cn2. E27. The isol ated cel
popul ati on of any one of enbodi nents E22 to E25,
wherein the seeding density is |less than about 1000
cells/cn2. E28. The isolated cell popul ation of any one
of enbodi ments E22 to E25, wherein the seeding density
is less than about 100 cells/cnR.] E29. The isol ated
cell popul ation of any one of enbodi nents E22 to E25,
wherein the seeding density is |ess than about 50
cells/cnm2. E30. The isolated cell population of any
one of enbodi nents E22 to E25, wherein the seeding
density is |l ess than about 30 cells/cn2. E31 . A
met hod of making an isolated cell population, wherein
greater than about 91% of the cells of the cel
popul ati on co-express CD49c and CD90, and wherein the
cell population has a doubling rate of |ess than about
30 hours, conprising the steps of: a) aspirating bone
marrow cells froma human; b) lysing the red bl ood
cell conponent of the bone marrow aspirate; c) seeding
the non-lysed bone marrow cells in a tissue culturing
device; d) allow ng the non-lysed bone marrow cells to
adhere to a surface e) culturlng the adherent ceIIs
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(tropomyosin) was then added to each sanple. The
troponyosin standard is used as a reference point on
woldoe/@elis it migrates as a doublet with a | oweT/US2008/007507
pol ypepti de spot of MW 33,000 and pi 5.2. The tube ge
pH gradient for this set &4 anpholines was determ ned
using a surface pH electrode. After equilibration for
Claims10 min in buffer O (10% gl ycerol, 50 mm
di t hi ot hreit ol 3% SDS,. 0.0625 Mtris, pH 6.8) each
1. Apparghs f@éltfaﬁa@gé%‘l“éﬁs ewaY ffom 8pgvajer ga%ipaﬁtkmﬁls igel PRofigss, chamber

Lyl am de sl ab gel
after pl%%ﬁ%b Ifoceés goifﬁgggla?& 53 %g?a(r%t% %fl r ophoresi s was
adirst eéebtmdb rrlicnmteahouhe 5roheﬂsrchambe12<ﬁn¢ne s'rdireof the Itmmisptgt zone;

Rete e SleSiTads SR o s sPhoF, Hama sy B electiode on an

opposn@%f(fe'd?rt‘h@{raﬁs Brt98he;(dnfe agarose is cast bet ween the
tube gel to the slab gel): nyosin (220,000 daltons),

phpmmrosgpp@se‘ox&ne(cmﬁ 60 thai firstorlegtrodeatoatHaliishean ebstrostatic field
e 244 SRR o 25 o 2Py B 25 1o B i BB oms o e

particlesQt b Paktal s dneedf-thé BleBirbdestsaanst puracedm MpRAaMbasSare urged away
bands on the basic edge of the acrylam de slab ge

from thetegbRoyt 2enea| . Anal . Bi ochem 105: 361- 363, 1980). The
gel was then dried between two sheets of cell ophane
paper with the acid end to the left (Figure 1). If
2. Appetatusais@editiddndiimflowhegsgn:wi t h mass spect r oscopy
anaIyS|sthey are stained usi t he si.l ver staln nmet hod
dhe ePwshSEPRLY ol cconfignred t@%‘%ﬁa theafigld Sy, apglying a positive DC

e show
T T T L e
cultured in the absence of aninal serumto produce

condi ti oned diar Ch]i‘ﬁin secreted proteins, and that
3. ARRAEHUDPOREIFS AN ThE WRIFW dual |y i dentified and

'n§§it%ﬁﬂcha€§&fjb§rh@1@§@eﬂaetg'lﬁ iRrtRE UEAAbdr Rt ek ﬂ@ﬁn@lpﬁ&essmg of
be” processe alternatively, by fractionating the
thewafexplnéssed protei ns based on a range of nol ecul ar

chni ques for_ prot.ei oncent.r at,i. gn_and
H58 00 B T e CauRbuiea gt B ErRE! §e Qe forces on the
negativeJOSirgdd paMicRal dheStordes rBinghBie Aekativeye SRarged Ii:lﬁi'tiblllﬁsagamst the
i ncl ude techni ques such as affinity chronatography,

first eldstpoond awey frpim the franspert 2DEPAGE, and | ow absor pti on
ultrafiltration. Exanple 3A Pro-Regenerative Cytokine
Secretion by Human ABM SC Hunan ABM SC were plated in
4. Appafaty dsqatieedah cfaifQX) wheddithe cells/cn2 in cell cult ure
"T" flasks containing AFA 04 nedia, After allown
¢k $e§°’ﬂ‘bd§??‘a%lséﬁ8ﬁé‘éfﬁfi It¢ Blegtrestatisally moysy the water 4 ﬂru bihg chamber
was conpl etely changed and fl asks were incubated
ﬁn‘”°§%$532 hours. Media was col |l ected, centrifuged and
stiecoseedndi¢lectditieGendst toIrelaaszl positivefyarharget glartindes ing thg transport
rcially available colorinmetric ELI SA assay kits.
zone offff Cogmbgypid | |

of secreted cytokine rel ease, sister
ftl‘l@%lﬁﬁ%‘\ﬁé& pokRatsaf 1\94 &fl‘lsélsot}f&}ﬁ wgpﬂ&pél@otr&%ﬁdforces on the
durin I"ast 24 ours of the 72 hour incubation.
pOSItlveFlwrchewﬁ partieles,hthe fofdea gk gingf the epdsiivahd charged partiphes toward the
second MELE g l{l)dagvgg fr {nr%ﬁ gsgsdo n% banked i ndependently for
£IFETBES ¥y F AR CG i ons, desi ghat ed Basal
Flask A, B and C or Stinulated Fl ask A, B and C
respectively. Results show that when sub-cul tured,
ABM SC secrete potentially therapeutic concentrations
of several growth factors and cytoki nes known to
augnent angi ogenesi s, inflanmmati on and wound heal i ng.
See, Figure 11. Hence, ABM SC have been shown to
consistently secrete several cytokines and growth
factors in vitro; including proangi ogenic factors
(e.g., SDF-1 al pha, VEGF, ENA-78 and angi ogenin),
|nnunonndulators (e g., IL 6 and I L- 8) and scar
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[0005] It should be appreciated that the present
i nvention can be inplenented in nunerous ways,

WO 2064/048418g as an apparatus, a nmethod and a sy$ic8/052008/007507
Several inventive enmbodiments of the present invention
are described below. [00063 |In one enbodi nent,
apparatus is provided for trapping particles away from

5. Apparivad 8¢ recitédingaiim zoMkerein: a process chanber after

pl asma processrn of the wafer. A first el ectrode ﬁ
ﬁhmmréa ep intthe chABbeEs soene%@rgaaﬁeldn@asge@epsrwkeﬁ dn the transport
zone bé%g@qgé tele%ﬂgges ‘ﬁuis ﬁ'ﬁ%l?l &ﬁ}%ﬁﬂd rhél opnt g ﬂefkangb?e from the
chanber spaced fromt rst e tro e on an opposit
second sled®od¥; ahhe transport zone. A power supply is

connected across the first sec ectrqdes to
G, BN eroRY 61 e IS St et fid berg eslablished by
applym? ae;gc;s'it%eﬁc ritfal R?‘ﬁletﬁ’}@t d1EARRIRAYith ﬁﬁ%corﬂ‘&eét‘r@dedconnected to

particul ar ones of the particles at a particul ar
groundpthe fodfld tapplymgeclcctmm;los&rcdsahatpmld ineasvely charged ipartisdas against

ar he transport 0007] In...
the fire eficlfoe and dovediom B JEAPUL 2Pt B8 J0tse® gk Bjively charged
partlcleE%Wé@'tﬁésdcﬁn@efc&@@@@ﬁfdamommh@trﬂ{s 6RSBn& hamber
fter plasma processing of waf er. The apparatus is
conflgured for operatlon in tmp states, a first state

stal h 0
6. ApPAEaeRiEA 5o L RIS 1P DSBS Rl 5 oRee of fom
about 3pORE sE&sburab@rolty.om t he chanber. A first nultr-state
el ectrode is nounted in the process chanber. A second
multi-state electrode is nounted in the chanber spaced
A T.
7. Ap& g%?rgé erdsﬁl ézglngﬁ Efﬂ?t‘h él !\ng fp%gﬁﬁg?%@ ﬁgetn{hrggﬁslgzdr range of from
abmn30®pﬁsanﬁnnmameohprocessrng. An el ectrode bias
controller is configured to bias the el ectrodes for
operation in each of the states. For exanple, for the
8. Apﬁﬂtﬁf ad fe%ﬁécPﬁ’{Jlal% at@endrbg: control ler is configured to
si mul t aneously connect the secondel ectrode to ground,
Hppdegomd plestredevis coafigaied rak iaalelactrostatic thuckt toghewntrtbelavafer in the
hamb and cause. the second el ectrode to de-chuck the wafer
cham ?'OEQ@F?§W§te positioning the wafer in the transport
ARNScoh@QARLrole tikls BNRIASE pBsTOSlY r@hﬁiged%dfﬁél@@%tb&he transport
pFOVIded for preparing a process chanbe
zoneothen@mmbmﬂng a processed waf er fronrthe process

?rh %séast S#pu%ﬁ conﬁ%uregSI ng%%glg un%%m%e tﬁ\@fv@aferf f release the

TR pr rel'ease

wafer ﬂ:lﬁﬂﬂﬁ:l dlﬁﬁro@&ht: icBh&stol fatititate MOOHRS theSpFEEIntdthe hnfansport zone and
chanber. A second electrode is opposite to the. sup
Hrecpovedsuriy igegonfigurednte piteklishsths pfigld . byogeplying ﬁsp‘?ﬂt“’e DC

potentid1§ trLEEﬁJQPQe&?&’de' Wil H{%eeléjc‘?{?'sﬁh@ gh@ck%fnﬁéctééi ?d”@%ﬁﬁ&, th&Bénfigured
I'n t process space so a separate part t’he

power mpp@es&;s&;r[gaﬁle ﬁdnaba!ppby tuln (eleztmﬁatﬁcr rﬁmrcesadiat ofaptpusitively charged

.. electr rt|cI away fromthe
particlegets BF P OMHT EATOGUDY FBARORRICAT: PEEHEROrRREat | ons
of term nating plasma processing of the wafer,
connecting the support electrode to ground, applying a
9. Apppugistasvecifed ipotaemt& tie appatdtes fygbemwnygirseng: ode, and
dec uck i n m t he slpport el ectrode

£ eater U g%‘fﬁ tungé?ﬁgfgl[lrﬁg | MEYHAFHT I the Fansgort zgme L § spaced from

the eledtFodRB tfb© fhowirlg th*é%ﬂﬁ@edaﬁ@ﬁ&%ft offrtmtuhﬁbéroltﬁeorr«ronmg being in the
detail ed description, taken in conjunction with the

acconpanyi ng drawi ngs, illustrating by way of exanple
the principles of the invention. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0010] The present invention wll be
readi |l y understood by the follow ng detail ed
description in conjunction with the acconpanyi ng
drawi ngs, and |i ke reference nuneral s designate |ike
structural elenents. [0011] Figure 1 is a schematic
plan vremrof a cIuster type archrtecture for

o Y s o N a e g e



referred to as "undesired" particles 51, and may
becone | oose in the chanber 42. The processing of the
wobedo24@ was al so studi ed, including effects pefi/ig2008/007507
pl asma 60 that may be established in the chanber 42
for wafer processing (e.glé etching) and ot her
pur poses. Such analysis also indicated that the plasm
transpofiOzary with Sthe lreleaseslownfee befngoimatitaiped aimal effori 2he rpattivdes that are
transport zone 48 within the chanber 52. Such anal ysis
trappedpt $he ?IEVE‘%?F"é‘& COHE- the particles 58 fromthe plasna 60
may be negatively charged. Further, such Applicants
identified the particles 58 fromthe ESC as bei ng
10. Appesitdsiasetgitedhinched 9, Whe4): To reduce anDunts of t he

undesi |cIe 5 1 in the chagnber 4 | owi n :

REFE el Sl PTICiER deihtonbg o s egaies aRer plggig pfdcessing of a
wafer; a{iPWs one enbodi nent of the present invention in which

the first electrode 52 may be configured as a

mhﬁ ¢onf@1mda>cevae<snppide:am rhe feldriotapplypelovmstaticHardes between the

Simlarl enhodi ment ond el ectrod
etectrode s, n R RaF R UG P b Brd BP0 o35 From the
wafer At Ahé Watdieranbpurbedit 42 spaced fromthe first

el ectrode 52. An el ectrode bias controller 68 may
contr ol conflguratlon of the multi-state aspects of

e tr S r
11. Apé)%? 4950?6 %dc?ﬁc'%l as nt éﬁ%@‘?‘géﬁ@ﬁhg 5t %)i) in (@ process chamber

after playped pidc@iﬁlﬂgrbiﬁaﬁﬁlfeﬁfthé wpagxasptiag cosfigiresd for/bpf:tdtﬁh iftwo states,
the states (or state 1) is a process state in which

a first sta{e beiggar e dor IHSCeéé‘tng\iB? wafes, & peqopd fta&eo'i»ﬁmgm%a‘ferﬁeansport state

for remEUﬁngH@ gﬁ%b&?& v&%&”ersﬂlcﬂxtl ?ne]ch%fm)u %é é:ﬁ a?&u%a%ﬁ‘éhll
opefations of a program for performng a transport
ndrsraulR-uste lpcaopemvantet ic drgproesss 6Bambdrys, state 1

controller. 70 tially .control .the gate valv

gsesond mpltistate %Heﬁ%wuafedtlﬂ e parenepatas Goghibeqhrst lectrode,
the sechR® eRIcRHES DeY CHMPRRIES to*de-cRik Fﬂée@afepﬁﬁe%éttﬁam‘éfiﬁ* zone after

processi ng chanber 42 fromthe transport nodule 4
wakrmmm$mngemﬂalve 46 open, the transport unit 50 may nove

8 tq deli f t
o slfeFsrt Shbaankold Pstens gt e setfalf 5 onkfligh if cach of
the state§)eFor@fectafen tlalgpdeSiafedthe SoAtr6llck B‘e@{g tstflgRied’ £ élﬁ‘luﬂhﬁébusly (i)

conflgured to cause application of an RF Exientla VRF
connect ¢he ecomdCelsarededta @rewidndsd appby 1a| pegitivg 8 motrntigh te ghe first

ol SHE Kot Bkt DB REL 0 ot Ot o

the wafe€inghe trdnspdft, zoae. 60 MHz), and the plasma 60 is
establ i shed in the chanber 42 for processing the wafer

40, e.g., for a typical etching process. [0025] A
sia ( ty
AREFARE, B rkolBarhLRRpCPL, Shak, Sbp dfic St SRl AR, i ontoller i
configueahto gomteal 4 ealat axftthe pesiive R2C qandntial lserthat X hargkdt pBrtlcles in the
cause state cont r ol 7 rmi nate tion.of
chambes RS HigepAbRU SR Greoratehio dadifor e Tshabrt SMeGs Fypvid the wafer
out of th€Edneri on of that plasma processing and a resulting
switching off of the state 1 electrode bias VRF (i.e.
termnating that bias), the second state controller 72
i ates chapge t.0,.state n state 2 )
13. AnpRiabisiereifiedn randn Ecpare LBBrerunits s delaRngporte for
carrym% fHeudciledppier @foagpBRitianyorborRob@Nivhalein/DC to t he
irst electrode 52. Figure 4 shows that in the
transport state (state 2), via the operation initiated
by the controller 68, the state 2 controller 72
controls a value of the positive voltage VDC potentia
so that charged particles 58 and 64 in the chanber 42
are urged away fromthe wafer 40 and out of the
transport zone 48 to condition the transport zone 48
for noving the wafer 40 out of the chanber 42. The
word "condition" refers to the transport zone 48
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2 controller 72 to be configured to sinultaneously (i)

connect the second electrode 54 to ground, (ii) to
wo2piisz2418e positive DC potential VDC to the fipt$tus2008/007507

el ectrode 52, and (iii) to cause the second el ectrode

54 to de-chuck the wafer #D to position the wafer in

the transport zone 48 (e.g., via the gas 57 and the

M pafiitles frofthd thambec oonpaitatnegativety chatged| paticlé® besween the

thus configured to control the val ue of t e posjtiv

clgéirade

electroggs aﬁéﬂ’@ﬁﬂfw Iy opxged patticlas relsaseddPm € P
e ddhedohiEr & &rcoﬂﬁﬁ@rgg t&' FGH iAWY PMI% D@pd@@t{tﬁaﬁ afiflied to the

to condition e tra ort zone 48 nmovi ng
first elwafcele kol wmwﬁtamh&lecb@nberelﬂﬁod&"mnnmted to ranmpblanérto initiate

r|e t he de-chucked, waf 0 throu the c er .
operatiopof fis v S BASPORFICIOSAYthf HEE, the e R Al 357 Sonncction
Akl aha fftgn the wafer as the
u>gnuﬁa$eh§ﬁfﬁ%gvgmggggggggﬁgémgﬁgaggﬂﬁ or exanple, and the
transpoptes ¢driieethy veafar themiighdhe irensportz@ne.el eased fr om t he
second el ectrode 54. The controller 72 is described as
configured to naintain the positive DC potential VDC
14.  apataess b rédiRdf in' shirg! 181G twiRgeinStheapditities MR the ahambbe comprise
~second el ectrode 54 connected to ground, and to
negativilyi ¢hasgad pasielas befveen thqwelemﬁ@s aflg DSHYey ghargsdepgrticles released
carry th [2 otential VDC and
from thggﬁnaélgtell%ﬁ % %‘Fgg%aglar e ggl o trap the
kepRe6t fov honagag theeﬁr@ﬂzdldosb%blﬁd viectpadesispheed fioin @ach oiier with the
away fromthe wafer 4Q as _the transpe@ter 50 carries

ﬁanSpW%WCCPWﬂQG@WWtﬁ‘é fropmihe séictrodem ' hgEeIng 0034] | n
t
AL IRFIRERAC B dhurollbdVhiie b TN Forehiitap und bkl charged
particlegrage E:tged pazagmb fhedirstededtrode lvat of tha ¢ragspewozdney8ndoei ng

sh for the el ectrod it beln under st ood t
1P herEropishEPAneEom Aa Y st et SPBe A BeTE ﬁ’aefe%cnve efectrodes,
th FhQY EhargOMECIED Srelur 8P RWatd 2RNBcHRI l8dtRMna Mkt of the transport
epmgepgfate% ron?theeefggfroges 52 and 54. The state 2 P
zone. controller 72 is described as setting the controlled
val ue of the DC potential VDC so that negatively
charged particles 62 are urged away to the first

15. AﬁJa@aﬁﬁJ foeched inhahint $1 o313 aﬁﬁarhfﬂ@ fﬁl&l@disc@ﬁﬁirlsﬁ%%wéﬁar tdahsport arm
e understood that wit ground connecte

mountesieéxr; rdoedmsnt igigeangout afthgi champpe thearm feing w@gured so that the
I t.h Q e positively charged

nmwengn?% c%ggnggséfg&%?qg%éggﬁggd the second el ectrode 54
alﬁ&isén&ldm‘lednrwetxs aoffigured 20 nm élSctrcﬁs(ﬂéIR:S{chdch mooideérwith a wafer
empodi nent, FIG 5 shows the fer %ran port unit .50

mount é‘éﬁﬁ@qeg%de‘ﬂltb\npﬁﬁa&% detmed hrongh theasyriage, thpPagsages being configured

fof RE RN (AR ¥EMER and facilitat
fo guldgnt‘ge it gkx%étgam@t c%gréoger 42, tglg étfgr fr?l?t t he waf aé} actitate
wafer rhovament dhte ¢ie ﬂrhﬂpmfzeme afirdrovafbreprocdssmg; ;uichs 67. The

8Q .1 f .d t hat  t hi
Thelneplire DEoReieHt e abthes 16 HPEwOETIE THACLE eVl e to the

second%llé?:%[i@ Qﬁm%é aWRY cRErc@ Phrtidiek Bt étsthE mﬁnﬁi&ﬁidn@%b qhdtGhe processed
uck. Chuck 54" may be provided with a wafer nount

and desa]mth%ie“@ﬁqr mpyesk bpfthe laem| unfthertr@snert eZPne»is shbiceigd to a reduced
{hég% hdthg iurface 82, and the passages 56 defi ned

amount ¢, &W tHE'STY f ace 82. The passages 56 are configured
to gui de exenplary heliumgas 57 (a de-chucki ng gas)
to the wafer to de-chuck the wafer 40 fromthe surface
82 into the transport zone 48 after wafer processing,
as shown in Figure 3. Wth the positive DC potentia
VDC applied to the electrode 52, the field EF is
across the transport zone 48 fromthe first el ectrode
52 to the second electrode 54 to urge away charged
particles 51 out of the transport zone 48 so that the
processed and de-chucked wafer 40 noved by the arm 80
|n the transport zone 48 IS subjected to the reduced

Y o F—— F A/ o,



the second el ectrode tends to rel ease positively
charged particles into the transport zone of the
wocbandeesis and the configured power supply causes/ishens07507
field to apply electrostatic forces on the positively
charged particles, the fod®es urging the positively
charged particles toward the second el ectrode and away
16. Apparawshs teched pordaimohe, Whérein thppatedlies iasconfigitedctoi apply the

.. claim1l, wherein: the particles in the chamber
positive Bipqteniah ya fangsof fr@ﬁhﬁ@fé‘ﬂggﬁf’m fq ghout ﬁOQ ¥ r ansport
zone between the el ectrodes and positively charged
particles that are rel easable fromthe second
17. &l sethodds;prepuingleprposss chaupg fpr irsnsportingyapedessed wafer from the
estahlish the field, the fiel be%n esBainshed bg .
process, Chg? aulﬂ)&gti ?lpgéodﬁéngmtg}gt hg ' wa Grgfqlié ¢ Pracessing, the processing
tendingSloGelch Q0 {rEd pAIECRS HRBY RbESE 5PAR i PN EdnREr Hsecond electrode
ground, the field applying electrostatic forces that
opposith diodtheegyppont edlgctotilar defthingithe prassssaspeicass thet mstifodr eemprising the
.ele%;rode and away fromthe transport zone, the forces
operatiphstng positivel y charged particles toward the second
Ak ffing O Y aBdiChrapyrt f20081ih Be praesP pdce ZdNhat & separate part of the
Apparatus as recited in claim3, wherein the positive
processypapieparates the gonenfremeaelyef G clactadeshcimd 30 volts to

SRR AR o BOERLRY g F3EL 9, PR oo

the furthéospeadrivnt o0 volts to about 100 volts. 8. Apparatus
as recited in claim1, wherein; the second el ectrode

i s condi GunEating plasme rsRterHag gt the ek to mount the
waf er (|- dfiecf ShpfdH elBERRRSS Rdt e second

el ectrode ten to rel ease positively charged

par ti ¢lipappiing 4 pesitiveaDEmténtiabtocthekedond etdetmoliegrandt he

el ectrostatic chuck is.configured to su y ga
agai ndtV) dRehyieking theovater truihe fupRRst fé?ct?q%aﬁvfgﬁﬁe transport zone.
el ectrostatic chuck to facilitate noving the wafer
into the transport zone; and the power supply is
18. A omtliodpsrrecitedoinedtiobl 7, sthetéie: fi el d by applying a

posj.t.ive otential to the first electrode with the ..

etk &t S BRicRci2ts fmiron e e B Aiirenh gaticlel dndposivety
Chmgapﬁﬁﬁkggnﬁ@ power supply causing the field to apply an

el ectrostatic forces that trap positively charged

ther fughessopgrations ef sennestingt snd epplyingawese fheomartigles out of the

fer in the transport zone. 9. Apparatus as recited

tnnmp%%%ngain18, the apparatus further conprising: a wafer

transport unit configured for novenent in the

transport zone and spaced fromthe el ectrodes for .
19. A mgtiod gs ferited an elayn d 7vixhereinglie fether ReergHanBEAPPlyiRg applies the
s | i0g., | | eased
posic B A 0 KR AT ARAE SpSB1E el VPl o2
are trapped at the electrostatic chuck. 10. Apparatus

s recited in claim?9, wherein; neggatively.chapged o
20, Aapiefiadess rEHer o8 /1, MRETERh HifoRFDgF PRGrHig OFfe-chucking is by
movingdfhRGeSet RBnPheBupBbRelechBEe hitesCORd b Head pRAEpar&USthY process
causes the field to apply electrostatic forces between
space drideingd dhe tadsport gong gway dgein | the [partidiesr thatl apaurges) @way from the
¢ ﬁ%%Jnst the first electrode and away fromthe wafer
TanspORiRPEE by the wafer transport unit. 11. Apparatus for
reduci ng an anount of particles in a transport zone in
a process chanber after plasma processing of a wafer,
t he apparatus being configured for operation in two
states, a first state being a state for processing the
waf er, a second state being a wafer transport state
for renmoving the processed wafer fromthe chanber, the
apparatus conprising: a first nulti-state el ectrode
nounted in the process chanber; a second nmulti-state
el ectrode nounted in the chanber spaced fromthe first
el ectrode, the second el ectrode being configured to
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