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IN VI TRO TECHNI QUES FOR USE W TH STEM CELLS
CROSS- REFERENCES TO RELATED APPLI CATI ONS The present
wapphsite@de on clains priority from (a) US ProvPei/rrads/ooos71
Pat ent Application 60/576,266, filed June 1, 2004,
entitled, "In vitro techniques for use with stem
cells,” and (b) US Provisional Patent Application
60/ 588, 520, filed July 15, 2004, entitl ed,
"1 ndi caiN 9nerd aECGHNMTEY FORSSRE WBots1oiv Ungss
applications are assigned to the assignee of the
present patent application, and are incorporated
her ei n ROSSREFERENCESE @RI ATED AMANT AN ONS
present invention relates generally to nethods and
.eatment of, hyman patients suffering

A t f t
? Pgﬁ{e\a?é%glﬁlaglghﬁﬂ‘glg%ﬂ&@?%?mé‘%g%éci fically to nethods

and atus f facilitatin i 0g is andlor .

o dah LS drar pat st el bty B oeRodled Tob e psiced
"In PhtroTtElhnk QNN L§NviBR BBmakli€r adl  dysfunction occurs due

to narrow ng of the arteries by fatty deposits or

ot h@y Usam6vikidhal MR Mplitdtid -60/538 3208 ed M9 15e bE0MMehiitied,

bl ood flow and/or prevent tissues and organs from
"Indhieatiogs &upstsmt el wipt h sufficient nutrients and oxygen.

Vascul ar di sorders_are comon conditions and can

seVidotb| of theseprnphraliong agmessigned do digpisignepfof |the gresent patent
aprRER. rC AP0 AR AGY BPEOS.AA medi cal therapy and

I 'mprovenents In revascul ari zati on procedures for

artery dysfunction, such as coronary artery graft,

bal | oon angi opl asg¥y HOF SHNINVENGTON1E coronary

vessel s, a substantial proportion o? patients suffer

fromartery dysfunction-derived di sease. Endot heli al

pr ofesiressat wgention relpies penesally thasthods arfl anpaxatusfer treatment of
o pEls Sbkiflo! Bl LAMMASRULRE, dh3 GBS Hcatly oS Hfhods and

severe cases, hen drugs or dirett re ascul ari zation
aparareeiiufaeditaing angivgaksie end/ onneowasyuimiztiomandienvasdul dgenesis.

used, alternative therapies are required. EPCs have

been applied to ischemc tissue. EPCs have the ability

t odi f f er ent i aBAGKGBOIEYD OF THERNMENTHANi um t he

| ayer of cells form ng bl ood vessels. These cells are

I nv r e i Zzatg o j.Z:at hon

vas g{)ﬁ{% gaéﬂﬁfggli gysgnﬁagﬂgﬁ] &bt | &Rlo Rarrd¥Y ECHhk Brfefid b9 Vatty
deposits or other vascular abnormalities. This may interfere with blood flow and/or

prevent tissues and organs from being supplied with sufficient nutrients and oxygen.

Vascular disorders are common conditions and can severely -compromise a
patient's quality of life. Despite considerable advances in medical tﬁerapy and
improvements in revascularization procedures for artery dysfunction, such as coronary
artery graft, balloon angioplasty and stenting of the coronary vessels, a substantial

proportion of patients suffer from artery dysfunction-derived disease.

Endothelial progenitof cells (EPCs) -have been used to treat patients suffering
from vascular diseases. In such severe cases, when drugs or direct revascularization
procedures are not effective anymore, or cannot be used, alternative therapies are

required. EPCs have been applied to ischemic tissue. EPCs have the ability to
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angi ogenesi s processes. The nmechani sns by which

i npl anted EPCs can becone part of the healing process
w0 p@bsae®Isel f - repopul ation, fusion with cells PETALE05/000571

injured tissue and secretion of cytokines and growth

factors. Repopul ation of EPCs and their

differentiation into mature endothelial cells enables
diffRRfidte fitd Heddr 90 Fotnd eﬁ@otﬁa% tihe hAg@% bf %EHSOPormmg blood vessels.

neovascul arj zation, vascul égenesis and angi ogenesi s
Thepe erlls s involred Bye- eed@th@wbéatmgg@ymuiahathpu%asemlogﬁnesw and
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funefiqrf regeneration Ngreaveto Tellryeng sedretionpefeestakings eind 'Bﬁ@g@ factors,
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erentiate rnto en ave n
mobidigationed sepewilf tocthermjuredtissndot hel i al mar ker s.
Fol l owi ng conmtnent to the endothelial |ineage,
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Vel NS d,arteries, in a 0cess . . .
hecf koG (AR SO nE iy £ TEN G0 68 iffrentates o
hersatbisotetiee slehy cellf anddngidbhasts, fwhidht an alesdimalr kredirsor  cells,

1.0 ene3|s and y renodel ing and arteriogenesis of.
dfﬁ%@%ﬁ 2@5 nsecuper. Hive C%lgselﬁwg MRsuERPRGY B B plisate,

mlérhteeand r&@ér@dtﬁta thtd réﬁa&ﬁafaqi RITORT: Shalit QY tyBE ARG specific
marrow (BM into the circul atlon) in patiénts wth

- matyse; cqndathelial amarkersr  Aalloaving, sommifragnt | taf dhec endaihqliaM lineage,

anéioﬁﬁfs’ts 19 R AR 9 8% infifi$e @%&&I%@IQ&S oWeﬁ ta.LJ(‘f g%ﬁe\,éﬁﬁca,hprg?ess

I 'ncor por a erein erence
calladasascvdbg@bsw ( 20Bi%) prithivivs cvdsaulamraausmubsaduauﬁy refipedd into a

ol 45, B SRSy o s

formiad védapls SHPOE &We, bebn ,Shﬁmll MJilhﬁﬁhﬁEéi(l .e§tmigtate iﬁlﬁ@&&éscd numbers
ﬁoﬁ’aw&'(gl ong at o fgg% gllrcgq agi%;qo %*egétég{so\%gh vgsclllllglr trauma or

Ac@e rM%c@iduﬁ MnfhfRA02 @AMI?@%@ Br Exalnﬁ)lél Qﬁ’@fo@bwﬂgﬂ%o%?ﬁcl@g which-

ainms to promote the formation of natural bypasses
are\MnFWﬁTafelﬂléleif% g rpigrenee: (e h Gilb Mt i S s Idasagti ak h(2901), "Vascular .

traithh SYREE rapid but transient mobilization of VEGFR2()ACI33(+) endothelial
precursor cells," Circ Res 88(2): 167-74; and (b) Shintani, S., T. Murohara, et al.
(2001), "Mobilization of endothelial progenitor cells in patients with acute myocardial
infarction," Circulation 103(23): 2776-9.) In general, the use of EPCs aims to promote
the formation of natural bypasses within the ischemic or scarred tissue and thus alleviate

the clinical condition of these patients.
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the clinical condition of these patients. Nunmerous
ani mal experinents and clinical trials have
w0 poosaziogat ed the potential of this therapy toPEEeoR000571
bl ood fl ow and yield an associ ated al |l evi ati on of
i schem c synptons, as manifested by a patient's
i nprovenent in physical functioning. Various sources
f orN@HERLY SRl 5? mfeﬂtrs ahd @Hﬁ%lacﬂﬁléthh@é‘m%éﬁ%atk%&% potential
descri bed, inclu stemcells aspirated direct
of thisoikerane t%@ﬁ@lf#ﬁrhl fppnd et m@ewa%@llp‘emth@% igphemic
sylﬁﬂt&ﬁg s hamseld r o%&e&%%&%@@ﬂt 11§p1};§fcalsﬁlﬂgﬁocﬁﬁl%ﬁ'

pbone na ell's"th can grate

andV%gJiJus Sofifd %é e adtcﬁ&%}u@ By 3l ﬁ%ia)ﬁta?fon ‘tﬁ% b%%/n‘)&éscri%pd,
Bone Marrow heimat opoietic stem celbs are characteri ze

inchidinigeitery dén}Daspuptrdl diteody f1o0D8W Hope imazrow E3Nd),.easli By -ddnived

erl ﬂﬂgprgeg. J is assuned that the plasticity of
e e i ﬁgﬁlﬁépulatlons of hemat opoi etic progenltors

aII ﬁo tr ns- dj ffeﬁgﬂtkate in res 0 % to ﬁ I
rP% ﬁtc eIB r°§ BAPCPE° PR TG © Eﬁ% Cagn@u P -
mlgmue end [eefEdrétingd in]zb a twideCRIRET If cell g NBOAN Rlatralv Hetlatopoietic

Transpl antation of bone parrow is qjlnlcally appeal | ng
stepjegelly e &Lar@ﬂen%eél ast bejag SR iperitye o CIHE )bty Eressing the

coRueese4re. It entails aspiration of bone marrow from
the-iliac crest and immediate re-injection of the

as P rgta8suedSMhe HeSsladithy of WAiIUERS POSHat Al &r %hﬁfbpowtlc
scar. Neverthel ess,” the procedure is invasive and

pragenitish elloig élvenarﬁ@ﬂah%élif@rentme murp@pn@vmdmc@wromnental cues

e T T
fr Oﬂaﬁ%ﬁgﬁt Yonh Vrﬁérr‘cﬁ&e lf’mé(cyt?l&eapégaﬁlwg el dl%% ¥ 'tﬁe re?atlve

end
simphiciyy pﬁthatmedmﬂ pracethiré.l Hrentaﬂs asplranmnof tose enaéﬁahﬁbm the iliac

T., T. rohara, et a 199 "] sol.ation o
creht gl i & e Srmale g selsni SR e BotiShatcEon
scabC Ne&thel4S (IR36deduR G mbasivitind istbd duie up@rahdhdsRr ei n
by ref er ence. ) These putative EPCs were characterized

Vi aTBX Biks® $¥ideficeOin @0 draé@ics W HPCRNH Ahd 8l Bdir&il010h Rvas
factor receptor-2 (VEGFR-2/KDR), two antigens shared

obigined yhep anenonadiens tiead; oells gp@g]@qlthjb]algnalhﬁ@unteers were shown to

LR e S SELLSL e ol e i S
Vl\(%(&@%sahms dh T.s I\ﬁ@hagacmt @b s €993), t"@ola:ﬁpﬁfOé Ipefative piogenitor
en&%{flghea{] L:I}IIS’ fo haengYMgg % nA&G&ERS %58@&)” I9t6119[] W f1chE{:s)C1§1c(i)r]rp]ora‘ced
herein by reference.) These putative EPCs were characterized via expression of CD34
and vascular endothelial growth factor receptor-2 (VEGFR-2/KDR), two antigens shared
by embryonic endothelial progenitors, and hematopoietic stem cells (HSCs). In addition

to CD34, early hematopoietic progenitor cells express CD133. (AC133), which is not

expressed after differentiation. Curently, the widely accepted definition of EPCs in

circulation is, for practical purposes, CD34+/VEGFR-2+ or CD133+/VEGFR-2+ cells.

Peripheral blood EPCs can be obtained from blood of untreated patients or from
patients treated in order to augment EPC mobilization using cytokines such as.

granulocyte-colony stimulating factor (G-CSF), granulocyte monocyte colony-
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circulation is, for practical purposes, CD34+/ VEGFR- 2+
or CD133+/ VEGFR-2+ cells. Peripheral blood EPCs can be
wo@bdogitzmgo f rom bl ood of untreated patients or PE€DmM2005/000571
patients treated in order to augnent EPC nobilization
usi ng cytoki nes such as granul ocyte-colony stimulating
factor (G CSF), granul ocyte nonocyte col onystinul ating
stinh AR TadiSINGRBIOSF) WaS Gilrahnd SRERN BRIWHR kactl QVERTS, 36H Hbroblast
(VE$€, and fi br())bl.ast' growt h factor (FG@)WF T?]e ) TODE
gropbiacior HGIOn The aaahiligetian geameyip iaeealypipallytayioified ip patients who
REH - | G G
R EbAER A G b L0 ASFRL AL Sl B o con
rednedahg cinbibitors rktatins) dwave @lso dteem sdpotied do alesate hwerbersepDEPEsl in
. el eyate nunbers of EPCs in circul ati on. See, for
"“"té‘gaélﬁ& S8 or SRR or o et al. (2001), "HVG CoA

reduct ase. i nhi biitaors.( in Lncr.eas ndot.hel i al .
pr ofgjjeni tﬁ%}m%eg?rl §'= v &l ?@6’5}? @ﬁé&g@ef?ﬁﬁ?gﬁ% iprs (sfatins)
incfasenendbthekdl tprogedifior SAE-w38 the B 3-knbise/ Aldepathtvyid;"SN ACHA. Mvest.
eé ?I (2003), "Effects of intracoronary infusion of
lng P ‘ﬁ?ﬂsral bl ood stemcells nobilized with
granul ocyt e-col gny_stjmul at | ng factor on |eft oo
ventri cufar-XegHyl-Peo KifActtizbZYRey Felsets 98 dytwcopopgry infusion
of FIMBAI Biodd Sidhi-Odlls infobilRA A Shnl1BEKAESIbRNstink1RidY ¥ Er on
cel'l random zed clinical trial," The Lancet 363: .
left7gentrimgiar s3stoly ifigrictiomaadnrestengsis ladter Seteaali stnding ér myocardial
inflef08f e MAGRE %ﬂ?]?aﬂh@&lzgﬁl clicd? b 298 % Egnc%g% %3? 781956,

regenerati on enhancenent I n acut’e ocar

infgactiQnp.. ) ¢t Gl | atho n :

7 S S BT YD Sphalit | Dok ridraiihon of
prog2ii®3) cellsAsné s segendratidn tdnbaricemsnte inli s¢uté bmyo@ndigf infraction

I ed-.hu I I, progenitor cells by

<T¢%§$%Ea%%ed?la%@%3ﬂ359-"3‘&5%@&i on 107: 2134-2139.

Each of ese, articles.is.jpncorporated ei,n b

ot Br enchlEKRKE® fidebatidPRRRo 6F Hg BUEphEsimsriefhe
tisdud dEtTPhtRN SN HaiiPla@tedOMER SitfothieRAl HrdSeridf IcBIN bY NadiodMve

renoval . The fact that EPCs can be isolated from
labsling. phswation| 1842 134-244%-addi t i onal i nportant factor in

t he_choi ce of using these cells for therapy. The

i soFaahjofthess agsielss isineasporatad pereimbygelRiancani ch cont ai ns

many nore cell types, is technically nore challenging, -
as procedure for rémoving peripheral blood is simpler and more convenient for

the patient than BM removal. The fact that EPCs can be isolated from peripheral blood

is an additional important facfor in the choice of using these cells for therapy. The
isolation of progenitor cells from BM, which contains many more cell types, is

technically more challenging, as well.

Results from EPC and BMC treatments show improvéd cardiac function, greater
capillary density, marked increase in number of collateral vessels, improvement of
echocardiographic left ventricular ejection fraction, decrease in ischemic area scarring
and prevention of cardiomyocyte apoptosis in rat models of myocardial infarction.
Furthermore, improved blood flow and capillary density and reduced rate of limb loss in

hindlimb was shown in an ischemia model in nude mice.
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Results from EPC and BMC treatnments show i nproved
cardiac function, greater capillary density, marked
w0 p@saa®e0 i n nunber of collateral vessels, | npPOVERRIN000571
of echocardi ographic left ventricular ejection
fraction, decrease in ischemc area scarring and
prevention of cardi onyocyte apoptosis in rat nodels of
My AR N 1dtvireNAAEIES, | Ghich ﬁﬁk%gg@gtsd HeARI 8y e rePlR0ddescribe
flow and capillary density and reduced rate of linb
technisgigs whichinpeyi tiersediasomhiahon with techuigiesifiescribedibéreinn
nude mce. The following articles, which are
i n€br Foksat €&, Abr eMasugly, cefabr e(26€)). dé¥esdulse andothaliajugrewth

. ) Cnati o 4 o .

160, L A5pte SRR S S SGHRLELER i v

subje2B0@irc RegaB&CIR):alr1 98126t hel i al growt h factor(165) gene
transfer augnments circul ati ng endot helial progenitor

cel(RpKawarhotopA., 8L f.eGiven, et &l. r(200R%s "Befdp2itic dot@BiaP2x vivo

2) .Ka t A .. H C. Gwn, et .al. (2001). . .
exphiled SHATHLbrsititr pefs T mectaufid ieptindo igB RAS) 54
7. progenitor cells for nyocardial ischema." Circulation

103(5): 634- 7. (3) Kawamoto, A., T. Tkebuchava, et

al .(3] 208%dmoto, M.I any oCAeBickhvd, I &nNsP! anb@dshon "Yramyocardial

aut ol ogous endot hel i al progenitor cells for .
transplaptgieiyt iof nawRlegws| agndoteliadn pogeRjeE ar@llal for  therapeutic

i La:on oFl { B - A Kanm hat a,
neoh%%ehﬁlﬁkﬁl\/gtn 30?3{3? g%{,réltgit 1Qa G%IQ%Zg%%I%% I?p?@n%%{%lﬂ on of bone

mar | gar [ i em : |

enh%ggea{s}mézho ’qut g'ra th%ﬂra L’Jselpglg dz‘;\zg(glﬁregl %I%tﬁﬁ%gf; fon row
mongmckadeslls ingp lischerhicamygicaidivas thaneas gioigenal perfiisiparadd regional

fun%gog \Zl?ltsi) &I sq]leslyoi(/l%lnrglyll 3%1 :fg%glgét’%éeﬁé%d%aoiﬁg&g%‘m@)' Circulation

104(Ne 00468211 ari zati on of i schem ¢ nyocardi um by human
bone- marr ow deri ved angi obl asts prevents cardi onyocyte
?pom GocBer, med!Ac,eIgI. r (B[T;)Scﬂiuisﬂég emdhi(mgm?x?/ eNe@@ds@lﬂ@@zalﬁon of
. function." Nat 7(4): 430-6. The following articles
ischemic bd%YPC&’Wé}B]Pe%g’ WHTBH! aPenesmamow KieHYdor aeaehlaty eprrvents
car@BmlyBERE §hSpRosisd Ee%lﬁéés BE8mb&HAR ia8Y EGSprdELChrdIRY fSdteRat Med

conbi nati'on wi th techni ques descri bed herein:
7(4): 430-6.

The following articles and book chapter, which are also incorporated herein by

reference, describe techniques which may be used in combination with techniques

described herein;:

Flammera J et al. (2002). "The impact of ocular blood flow in glaucoma."

Progress in Retinal and Eye Research 21:359-393.

Zarbin MA (2004). "Current concepts in the pathogenesis of age-relatéd macular
degeneration." Arch Ophthalmol. 122(4):598-614.

Frank RN (2004). "Diabetic retinopathy." N Engl J Med 350:48-58.

Singleton JR (2003). "Microvascular complications of impaired glucose
tolerance." Diabetes 52:2867-2873.
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Flammera J et al. (2002). "The inpact of ocul ar bl ood
flow hi glauconma." Progress in Retinal and Eye
woe®sdembo 2 1: 359-393. Zarbin MA (2004). " Cur rBEI/IL2005/000571
concepts in the pathogenesis of age-rel ated macul ar
degeneration."” Arch Opht'hal mol. 122(4):598-614. Frank
RN (2004). "Diabetic retinopathy.” N Engl J Med
35 | " I n
con nath £ PO A0 T LRI ron M BMEREI Broseniion el
Bl®@.12867-92853. Bahl mann FH et. (2004). "Erythropoietin
regul ates endothelial progenitor cells." Bl ood
103@@)311@@4,-16(1 (BPWon'TSuededy: sEidntiff@pdk)ples' Mdrpyestice.” Lippincot:
Ph%deﬁ)ﬂ&éfﬁa%tewlb’?m pl es and practice." Lippincot:

, Chapter 10.7. Kouwenhoven EA et al.

(20 Q " Et 1 ology. d Q 0 hr .
tr ans%)‘f'%\nhto W s ur?gtaﬁl?o&z%%)ﬂ ?%Eﬂg&nﬁn Iﬂ%?p‘ri%flf)fggy of chronic -
tradspla) dy3Bmcdol” TBasplast Inféret. 13(6):383-986) . " Conpl i cations
of skin grafts and pedicle flaps.” Hand din. 2:353-9.
CheBrinedZ et(al 99996). "Tomplicitione of Slfin gRufie Wad bédgs fikpy." Hand
WO overage: a clinical appraisal." J . Traunma
Ch§1¥g§3 286-93. - ... Beatrice et al. (2004) Dernatol.
Sur 30(3);399. Ferretti et al._ (2003 " Angi ogenesj s
and%h"é} véal) B§her Eeyr dwpes pf a’eH%eﬁlapéffOM)YH"é‘ﬁi gq%few%e a clinical

apiiaidhval aniurhd #NoPR| Mates’ Life Sci. 73:1985-94.
Schechner et al.” (2003). "Engraftment of a

vasguliatd 466 Dedid). § 4 . FASEB J .
17(15): 2250- é eseeartch 1E]ijgsaoge)?r?bcarrl ed out in

hunpggedd of amgzobﬁ')e "AﬁQB gdnBMS YRSV R éié?d@oﬂ%&%del of human
potential benefit usi ng EPCs ané ot her bone marrow
skigequivalgnigranbantd LifeSel. ?ﬁ/lﬂﬁéﬁét al disorders. Recent
studi es denonstrate that inplantation of autol ogous
pr o@émchmr et el (2003].t"Engritme ofiporsgudlirizbd hwhan sktin equivalent.”

A 11;5?2 Olng;(} post-infarcti on damage. The foll ow ng
¢ n| ca ria

focus on the studi es that assessed the
ficac ne marr Ow

f
gla o ageagcﬂlq@% eeélecla ed 0 | g%anﬁ glél‘l tg% azlatsvfg yeawt? ﬁxamme the

potatislibaseftls 8Osy BPCs and other bone marrow derived cells to treat myocardial
disorders. Recent studies demonstrate that implantation of autologous progenitor cells
after Acute Myocardial Infarction appears to limit post-infarction damage. The
following clinical trials focus on the studies that assessed the safety and efﬁcacy of bone

marrow-derived or blood-derived cells administered in patients with cardiac disorders.

Perin et al. carried out a clinical trial which included 21 pat1ents (14 in the
treatment group, 7 in the control group) who received transendocardial injections of
autologous mononuclear BMCs. (See Perin, E. C., H. F. Dohmann, et al. (2003),
"Transendocardial, autologous bone marrow cell transplantation‘ for severe, chronic
ischemic heart failure," Circulation 107(18): 2294-302, which is incorporated herein by
reference.) At 4 months, there was an improvement in ejection fraction, a reduction in

end-systolic volume, and significant mechanical improvement of the injected segments

in the treated patients.
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Perin et al. carried out a clinical trial which

included 2 1 patients (14 in the treatnent group, 7 in
wo b@sazepe ol group) who received transendocar dP@El/1L2005/000571

i njections of autol ogous nononuclear BMCs. (See Perin,

E. C, H F. Dohmann, et al. (2003),

Tr ansendocar di al , aut ol ogous bone marrow cel |
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thud) n?ﬁi%lflé ﬁér%ﬁg S thEi bR ed Séa!rcﬂﬂrgv‘@ }t’]gr 16€9B! Ryifithl, et

I' X patients reéporte
al. i n@OOS')e nexttologovsx bom-merrcwpabmt—qcll M;lmpmn@htlah [ﬁﬁr fmyocardial

reg%%’gar T’P’a Eg%ecc gﬁlglb%é "?T V};V@]els g&gﬁa\()gaq%dsl%erel n{bg 9ef¥lh Oé/e )
epothe Fefnitfits o HRbeBr oMt A entriRosg b Qaf pgomte

Mybeamlay ifgrcRes (TOPCARE-AMIP stuifainesleet My dslvkiryirof c(lﬁ&htlng

hal , et al 20 Aut ol o ous
end@%@@hp&?geawrsqeﬁfﬁ% e THRTEGYS ﬁ?lﬁréﬁs?tfyo#q SO aetyes after the

infirEQRNRN HibAB with - RP&Blsed Qi 3Roddrdial Rrtfcti (B Afimus, B., V.
incorporated herein by reference.) The Transpl ant ati on

Scharhipgesgehial or(2082)) T@nwlwé?g@ne@fal’m@m@ﬁ He#lls edfsh Regggeration

Entfa%‘d&ﬁ AY%R?%E% dﬂ{yoJaPJlélrﬂ dr&[bn §E@)" %ﬁ#ﬂbﬁ ion 106(24):

rver circ Iatlng
3049ty evhii¢has inpetposatat hdwné’y meferenee.)c &1 the figit 26 patignts, i oeceived

erf 2T s SIS AL bl S PRSIl e

a Aesifltiht llﬁcreasV mSglbeﬂhleﬁgeénm@ﬂaraéject{oﬁw%txon, echocardlography
"Transpl antation of Progenjtor Cells and Regenerati

reveplRd AEBioEs ToSPnAL Wl PRI s TR 2P0 AOS end-systoli Lof

veﬂtﬁ%%xﬁw Jand Lﬁéréa%b'dl @ﬁﬁo@ﬂdﬁh@@fagﬁﬁy B 2%miafet XAk Q)Bnipﬁred
i ncorporated herein by reference.) In the first

withaz |nem'c19d0n1116¢, gaaithed orefapanse grepr)  dBerei wrd IBI\,{iVefSAteV&mS of

[ n' S It

el b R e o B AT A b e and

troppmint There fivasns differenee bﬂwacﬂBMg rapperipherakbialbedtidérined ovlésd
regional wall notion in the infarct zone, reduced
endAsytadyp perforhefltby a team led by Amit Patel of University of Pittsburgh,

involved 20 patients with severe heart failure out of which 10 were injected into the

" coronary vessels with BM derived EPCs. At one-, three- and six-month follow-up, the

ejection fraction rates for the stem cell patients were significantly improved compared to

the other patients. (See Abstract from American Association for Thoracic Surgery,
Toronto, May 2004).

The following articles, which are incorporated herein by reference, may also be

of interest:
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ventricul ar vol umes, and increased nyocardi al

viability in the infarct zone conpared with a
woorsandeni zed, matched reference group. Ther eP@EIIZ0058000571

adverse events of treatnent in any of the patients

such arrhythm as, or increase in creatine kinase and

t roponi n. There was no difference between BM and

P el PGy aSipe. o pidl” %L'?%‘é@??i@%%ﬁ?ﬁSLL“?Shby °
uh 'ﬁﬁégéésﬁﬁ Lo Spti R sever § NG LA B R QU Of

J. M@gglmm@%@ At one-, three- and six-nonth
fol low up, the ejection fraction rates for the stem

celrl xaf irReNivs MRedIE I BNishieARdd, W11 DPrG¥ads,aeaRaRres 9,091
t he ot her pat i ents. (See Abstract from ANer i can

(19883 soci ati on for Thoracic Surgery, Toronto, May 2004).
The follow ng articles, which are incorporated herein
by Re &F.eABdrews, Tndy- 8inger, beDoBeinsted: Biaod 7, $43 (A%, Y.
Shing, J. Biol. Chem 267, 10931 (1992) W_ Brugger,
HeiBaf bl @ernrn, Y. B@P@@eyﬁmaenwrt | Q@ﬁm D.. Digaifrgy, IM C.

Am!smﬂgag al I\ﬁgch ﬁi’si%m%gf? Gﬁéis(g%mﬁ e (1352)-{'92‘3“( i985Dj
M M S, S e

MolGay etiabellD2, 835m19930v, D. C Ar nel lino, et al, Biochem
Bi ophys. Res. Commun. 187, 1579 (1992) B. M|l auer, S
W Zi ghevieyta/@nsE. Via, SciEn BuitarfieRl, BVER t Zetez,,J. ellBiol.99, 2034

) %I er, et al, Cell 72, 835 (1993) J. C. Voyta, D. P.

(9 C E Butterfleld B. R Zetter J. Cell Biol.

99, 203 1984 B dt,.J :

Coskl. Navitgan, ¥ o, Begnyyratorsthy Gj C QRfes Bapman, ot o
sc1éh8a94'(1§9§)q19§0)N Sato Y. Tozawa, U. Deutsch, K

Wl bur g- Buchhol z, Y. Fujiwara, et al, Nature 376, 70

(1995). Sato, Y. Tozawa, U. Deutsch, K. Wolburg-Buchholz, Y. Fujiwara, et al,
Nature 376, 70 (1995)

H. Schnurch, W. Risau, Development 119, 957 (1993)

' J. L. Liesveld, K. E. Frediani, A. W. Harbol, J. F. DiPersio, C. N. Abboud,
Leukemia 8,2111 (1994).

S. Takeshita, L. P. Zheng, E. Brogi, M. Kearney, L. Q. Pu, et al, J. Clin.
Invest. 93, 662 (1994)

R. Baffour, J. Berman, J. L. Garb, S. W. Rhee, J. Kaufman, et al, J. Vasc.
Surg. 16, 181 (1992)

J. M. Isner, A. Pieczek, R. Schainfeld, R. Blair, L. Haley, et al, Lancet 348,
370 (1996)

Y. Sato, K. Okamura, A. Morimoto, R. Hamanaka, K. Hamanaguchi, et al,
Exp. Cell Res. 204, 223 (1993)
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H. Schnurch, W Risau, Devel opnent 119, 957 (1993) J.
L. Liesveld, K E Fredlanl A. W Harbol, J. F.

wormsnsios) C. N. Abboud, Leukeni a 8, 2 111 (19P&¥/1L2805/000571

Takeshita, L. P. Zheng, E. Brogi, M Kearney, L. Q
Pu et al, J. din. Invest. 93, 662 (1994) R Baffour,
Ber man, J. L Gar b, S W Rhee J. Kauf rmn et al,

Sur 992 J.
R Thg?@?% il e e Tafgspiuget ap Ry el o
be of3dBreft1996) Y. Sato, K. Ckamura, A. Morinoto, R
Hamanaka, K. Hamanaguchi, et al, Exp. Cell Res. 204,

223%ado&993) ﬁ]de ﬁf 0|Erﬂiﬂeﬂgetal:clt I(Qb@§ V\h‘hﬁh}fﬂi‘@g@h@lﬁ of blood-
i ncqrporated herein reference, may, als
derived ¢ g‘l“é@f‘ adiliorqudot hépﬁ pRrogsnites o pellss | i gp"t‘?‘?@%)acm’e
cardlo%&@@%éé'"félﬁ:hféﬁbh@b’v?ﬁ 1054- @i oodderi ved human adul t
endot'hel i al progeni cells into functionally active
C apichaEnatmy 1 ¢S 'p. O rAPl'” @Mb@%&@i (@: a1102620%6) "Enhanced
Bhat t achar ya, V. , A Sweeney, et al. (2000).
endotiEliplizatienl avth mwﬁ‘é‘TfSiS@I fplmattm rin aabyesprcgre e sedpd MGHNEPB4(Y)

g8 MGG L L P 2L

20Q2 d Nt het iy .S, [
i Q202 ik QP PROLE, YRa ASHBEOH
provnkecﬁmﬁmnhlahanm’gmbtast‘ adilaity Iﬂhﬂn§ (ﬁl)aal faddrascilaribitioat"alNatkMed
8(6): 'ﬁg , et al. (2003). "Autol ogous bone marrow cel |
q%f nt at i on as therapeutic angi ogenesis for ischemc

& P DS Bkt (B 788 pioaniighone @on coflyacion

as ﬂ@fapaiuc e(némgéﬂesm 'O {s6hRE0 Ui dRAB En MBbEGNH: MJd8It Afn PPhysiol
i nduced an |§gene3|s and inproved deteriorated

Hearg Lite Physdo -/ a rat ischenic hindlinmb model." J
Surg Res 96(2}21 2 7-8
Ikenaga, S amano, et al (2001). "Autologous bone marrow implantation

induced anglogene81s and improved deteriorated exercise capacity in a rat ischemic
hindlimb model." J Surg Res 96(2): 277-83.

Kalka, C., H. Masuda, et al. (2000). "Transplantation of ex vivo expanded
endothelial progenitor cells for therapeutic neovascularization." Proc Natl Acad Sci USA
97(7): 3422-7.

Kaushal, S., G. E. Amiel, et al. (2001). "Functional small-diameter neovessels

created using endothelial progenitor cells expanded ex vivo." Nat Med 7(9): 1035-40.

Kornowski, R., M. B. Leon, et al. (2000). "Electromagnetic guidance for
catheter-based transendocardial injection: a platform for intramyocardial angiogenesis

therapy. Results in normal and ischemic porcine models." J Am Coll Cardiol 35(4):
1031-9. '

ILi R K, Z Q. Jia, et al. (1996). "Cardiomyocyte transplantation improves
heart function." Ann Thorac Surg 62(3): 654-60; discussion 660-1.

Rajnoch, C., J. C. Chachques, et al. (2001). "Cellular therapy reverses
myocardial dysfunction.” J Thorac Cardiovasc Surg 121(5): 871-8.
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Kal ka, C, H Masuda, et al. (2000). "Transpl antation
of ex vivo expanded endothelial progenitor cells for

WO bh@sap®ed i c neovascul ari zation.” Proc Natl AckCI/B2005/000571

USA 97(7): 3422-7. Kaushal, S., G E Amel, et al.
(2001). "Functional small-dianmeter neovessels created
usi ng endot helial progenitor cells expanded ex vivo."

tS %\%% 7§ 9(2% ﬁl & t5 r@g&&ﬁg{]nw\% (%(gﬁé.’e "%Pgiderli\(fee%néng?o%lasts

acceﬁﬁhﬂé&l@ﬂ -thasrstotation sediaigia ndea! 7 Chih ﬁﬁf'éétCI%gé* phag.form
for intranyocardi al angi ogenesi s therapy esults in

noistitkangng., i'SChMﬁrﬁhdi@f €i g g " " AlughiBnfeibh &aheitRltal
35(4) 1031- Jia, et al

, Z. 1
neoveagy iraig O BB A ST SPBEOME GCUIation 103(6)

go7fggnction.” Ann Thorac Surg 62(3): 654-60; discussion
660-1. Rajnoch, C, J. C Chachques, et al. (2001).

" Cenhidrag. tH el{/faﬁyreﬁﬁvgtr 2 S320009.C aR, éljdgj gﬁﬁ@f&fﬁk@&gl by

Thorac Cardiovasc Surg 121(5)° attenma
autologqus [Miracprenasi, menongflear( 12@@01)1arrd\Bl el draeplantatibn in humans.”

| erate bl ood-flow restoration in
%mgg?béé@rfégﬁ%\] Cin Invest 106(4): 571-8. Shintani,

. rohara 2001 ! ati on,.of
pogtaglgf Nﬁ nz‘o’va502 arizati og %m tﬂAE t ol ga%eazg rafipg functional
myarardiony xtnpameﬁl parfoatdinoe afteiCikiettd] ahyoblustl R@{splantaBOn’! QB Med

E., M Brehm et al. (2002). "Repair of
4(8% hi&%t ed rTyocar di um by aut ol ogous intracoronary

[ | ' [
T G R R —
cellﬁar anrcﬁbﬂﬁydiﬁastﬁt A . n&\geQ 9fonsurgiRap eqpptsakh Neorf %%Eér@ﬁﬁl cell

myocar di um i nmproved performance after skeletal
tranﬁgl@ﬁﬂ&&"%@@éh%@&l%hl) 1964+ 7ved 4(8): 929- 33.
Thonpson, C. A., B. A Nasseri, et al. (2003). .
» pdogtipafedis Kor dris weabud199). (iAaologongi temspiaritatiamyof Bone

mmfﬁﬁ?s?%ﬁf%ﬁ%’?%%ﬁ%ﬂ%‘ﬂ%%‘%ﬁ ohEGERS s S Tzt
To Pf'oﬁ‘rﬁ*]a P/h%kle el Ql (5069)99)" rA%do hgagp Hihction with
Sp ant at i on 0]

tran
myogenesis and angiogenesis after autologous porcine bone marrow stromal cell

transplantation." J Thorac Cardiovasc Surg 123(6): 1132-40.

Wang et al. (2004). "Rosiglitazone facilitates angiogenic progenitor cell
differentiation toward endothelial lineage: a new paradigm in glitazone pleiotropy."
Circulation 109(11): 1392-400. '

Rupp et al. (2004). "Statin therapy in patients with coronary artery disease
improves the impaired endothelial progenitor cell differentiation into cardiomyogenic
cells." Basic Res Cardiol. 99(1): 61-8.

Quirici et al. (2001). "Differentiation and expansion of endothelial cells from

human bone marrow CD133(+) cells." Br J Haematol. 115(1): 186-94.

Di Stefano et al. (2002) "Different growth conditions for peripheral blood
endothelial progenitors." Cardiovasc Radiat Med. 3(3-4): 172-5.
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marrow cel ls i nproves damaged heart function."
Crculation 100(19 Suppl): 11247-56. Tomta, S., D. A

wob@Elz09et al . (2002). "I nproved heart functiPOT/W2005/000571

nmyogenesi s and angi ogenesi s after autologous porcine
bone marrow stromal cell transplantation.” J Thorac
Cardiovasc Surg 123(6): 1132-40. Wang et al. (2004)

ai PRRP st R FRER) et e PR aE ipBaBoctist fr qf fumen

n endqﬂmimﬁpx@gmimr gtlist for deeapplitd SdovaRMlarizatlonc'ullab lowRst] 8(1): 65-

1): 1392-400. Rupp et al. (2004). "Statin therapy In
patients with coronary artery disease inproves the

red n I enitor cell differentiation
in c’f‘ﬂ% o oft 2%98319 r{’.@%égtrl?ag ccligles; andraolesyiagi faptorsgmerset to

73.

. modfithteBeirdaititink Cind Sthell cell %Q(%Qntors D WLer el fed ad Phgsml

expansi on of endothelial cells from huiman bone narr
286(epyHI98P-L8. cel|'s." Br J Haematol. 115(1): 186-94. Di

Stefano et al. (2002) "Different growth conditions for

peBrmapy IﬂbﬁéodZQKHotﬁ@ﬁm&ﬂﬂérﬁg@nmﬁmr§eﬂ Orolifiiraticms cind

dlffe?é}ﬂ!ﬂaﬁ&ni\s@ 1§é¢°’b hﬂu}&aﬁn‘”‘ﬂdﬁ% Pl %f 53(1?6‘19

Hypoxic p econdi onlng augmnmen acy of " human

en r rt

neg\g/%sjsag%q g{r iafz?a I on. ,,Bﬁh&@édﬁ%&% 2 é)gfef?%ﬁg‘gdo? 5. St%%f for
endaghelial prog@0a yell thitirmiond aBlood.al0R()ak340#nd nol ecul ar

factors interact to nodul ate circul ati ng endot hel i al

ceMerma egehi(2@43.. "C-AnvtivePhrpsiohttddaates chllgtbelizhpfigahitor cell

85 9 Bahl 200 " End lial
S“"V“’aggds febitge: i ‘?trqn"?gﬁ%r?@ﬁac%? F aiEEIORIE g Rebroen
C-rea@ipelpréteid day catiohiicaRpdetdss” "Cikdulasy. 109¢17).2668%7.
1648-52. Heeschen et al. (2003). "Erythropoietinis a

‘poUsSNPatghiy S5, 9800887C 63369MMBUSHd ermrg@otdaetshal e apgevlmch%re
cel | bilization." Blood 1 4) -6. Verma et

mcoa?mat%gg@mbn by vefarenses geperafly @9@91153 @b@l@mw@@l ERdwthiaciuding

EC ?fo%gﬁﬂiﬁ @r &Rlih RhddsVidt re 1a¥1£§raﬁ§5%&%él§’ Me. aﬁ&g eﬁhancmg or

) unction: Further evidenc anistic
inhipingetdnodc- veswet t fovmatipnotini a setrdtedapaicoy sanduimarsome preferred

embg%hgl%g?sgg ta%ﬁ.ﬁ%gna%ogenesg) gxé 1%% rég ?;g%cgﬂ 1q 1gﬁa§1ron%ll‘%£‘|example
the ®Biprbgemiters can be used to enhance angiogenesis or to deliver an angiogenesis
modulator, e.g., anti- or pro-angiogenic agents, respectively to sites of pathologic or
utilitarian angiogenesis. Additionally, in another embodiment, EC progenitors can be
used to induce re-endothelialization of an injured blood vessel, and thus reduce

restenosis by indirectly inhibiting smooth muscle cell proliferation.

US Patent 5,541,103 té Kanz et al., which is incbrporated herein by reference,
describes high-dose chemotherapy treatments for patients suffering from certain types of
cancer. In order to facilitate recovery, a process for the ex vivo expansion of peripheral
blood progenitor cells is described, wherein CD34+ cells are enriched and cultivated in a
medium comprising IL-1, IL-3, IL-6, EPO and SCF. The ex vivo expanded peripheral

blood progenitor cells can be administered to cancer patients after chemotherapy.

US Patent Application Publication 2003/0199464 to Itescu, which is incorporated

herein by reference, describes a method for treating a disorder of a subject's heart

11
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i ncorporated herein by reference, generally describe
phar maceuti cal products including EC progenitors for

wag@sitzoopet hods for regul ati ng angi ogenesi s, i PET/IL20@v000571

enhancing or inhibiting blood vessel formation, in a
sel ected patient and in sone preferred enbodi nents for
targeting an angi ogenesi s nodul ator to specific

. ocations. For exanpl.e, the EC progenit.ors can, be.used

imvol S gy SRS Teadgnei B Er i RrpE FutRg o

amolHRAsH A Hent BeBribed N bein® bffte A6 @ndg Bt dod @R eSproliferation
respectively to sites of pathologic or utilitarian

withithtie Sefers's haart sqursite ithsreby|tpat the dispidae 0 ahpRRedmARL, theegent
i | Bedi@ot/ 26, fion also describes methods f
° h?{élggﬁeg‘g{’tﬁélﬁlgﬁ %at L on of an | 1j ur (1303 %Isgogsc\:/ré;ge?? and >
detetrhipingrthaissecptibditeeirstasdipppydcytsiin e guhiset thaapiasisng snoot h
muscle cell proliferation. US Patent 5,541,103 to Kanz
et PEIT Patawh Publidation WQ PpO#40etd Tiesque wiridhyis insprnogaiedeherein by

, refe%:n%’elc,: re | e?&%oelgi Qﬁe%)osde P? r&ﬁ%fa ?% ?&%&1@%@&2@? 0k Stn{/&?rdie‘l ninfarct

s suffering fromcer canter.
damagddietisstioinf asitjéct ab@prisem (@rgmoainp seoesdlsfiom tHecagizn in the
Vivg _expansi on of ri pheral Kl ood progenitor cells is
sobigsh 0 Fesgeng e St b st oels BP5 B HER s htSahe
the SiilotHeMAtHRekdnfiotc e Slok Bt O it h AFFfdEdnt locatidn B thé butfect such
EPO and SCF. The ex vivo _expanded peri pheral bl ood .
thatfhe) greRmasers Teigrate too gkl BENWdRTRasquEAEatiqrh o thgdissue. The stem
' ; o/ STRALLIYiheARPIrbsRitoPE1
) 80 ST Rk SRS 4l
be dxpasied befareihitadeation iy theefubjeet demeidied of indoeging apgiegenepis in
f.or treati.n ] S0 f. ' ' AN L;
pcfch A 0 Sl BB B MRLRS o LSREHP VLA B
traffickihg of themian hohe mhdreveddyjved tendothelimb wall précussorsagrethe site of

. describ as being.effective to cause, cardi.omyocyt .
s GRPPRRADY SHORPER T b OEREoE B AR g ghddihele
profdhBbehls td £atbjddrabridatnidefing tHendRiresBOlE S&bjéct sé Beto thereby

agent i s human endot heli al, progenitar cells. Th )
atragh sPdasiet P TS GIES 5 e ipshert Howe: Aomoded & o fariteAdor

s UL O VO ot REREE g oo i

subjeck souprisiig djedtingi sllogensisr stcmdodlle rigiona Isybjeett ¢y amghod is also
descrd bes a . Lul-ating: ' .
e BB AL RO AIER) 5 i

infearpmipaising any &f) the antwi methedse A method isf algndeactited do1 ippravimg
the supject;.(b) recoveri.ng epdothelial pr nifor ..

b Rl L0 HR 129 SR bRl RaP AR Smprisg

inje%ﬁﬂl%)tcm@smabr RIGOERCRAT artiBbdys ihithOtheS bitfect bih bried t& mobilize
di fferent |ocation in the subject such that the

endothsliglPsegeaitor §Hat e t o and stimul ate revascul ari zati on

of the tissue. The stem . _
US Patent 5,199,942 to Gillis, describes a method for autologous hematopoietic

cell transplantation of patients receiVing cytoreductive therapy, including: (1) obtaining
hematopoietic progenitor cells from bone marrow or peripheral blood from a patient
prior to cytoreductive therapy; (2) expanding the hematopoietic progenitor cells ex vivo
with an ex vivo growth factor selected from the group consisting of interleukin-3 (IL-3),
steel factor A(SF), granulocyte macrophage-colony stimulating factor (GM-CSF),
interleukin-1 (IL-1), GM-CSF/IL-3 fusion proteins and combinations thereof, to provide
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cells may be renoved directly or by nobilization. The
endot hel ial progenitor cells may be expanded before

WO paosaeiwed i on i nto the subject. A nethod of i nPCiIRG05/000571

angi ogenesis in peri-infarct tissue is described. A
method is al so described for selectively increasing
the trafficking of human bone marrow derived

dothelial cell.precursors to t e of tiss
o coffiopraernipn S8 PRy ded fmuited o Présntor IS and )
admﬁd;lferiﬁgsﬁhe fdengaﬁ petphiatbh ab the @gedt toohcitRhilp with ar following
dm nj ster| chenoki nes to the subject,
cytor@ﬁ ndie tt%er%we g w%lleqdr A a|Prelpipary, teragpeny vt a

recrtfi@ndnb BrokBiE RRI: o kécﬁﬁu&ma%ﬂa%uh Qb defitéH 05 Eﬁé?éﬂﬂh‘éﬁ&l bRbd
stimulati ng vascul ogenest s or angi o enesis o

and pyehsagupnhiredtiprireith o sagalimentsmonsthi factar toufspiditate engraftment
I e i
and ?&E?féefaﬁbﬁ‘ %ofnerll_llteﬁﬁ%b&gn@ éﬁgﬁﬂgc S efil iﬁpﬁﬁ s{leﬁ%ir 21{1/?%18 cellular

prepanptica Tihic platehtimled denaribes ah@nmpmdztlctmegenttazsce%hmcfpensimh media
cardi al. . nf t ant

com TR R DR HE AL & A S%oggfewﬁ%fmggwf i F%ngwamm
* ny SEP bR« il LR oo SR o e oS B rofbrence

descaibéd a CSddn adhtch Y gréwtid Iilhlte thatbijneiadiesi N sﬂfs&@ﬂ@ doated with a

nnblllze endot hel i al _pr itor cells. US Patent
storage ¢y legopatipg, Oéi g’é %g@thag ﬁéﬂarf@an%rheaqﬂlazf&g%ﬁged'

- cell BRRAH BRA bin ?nﬁ&'&sp%ﬁs@ﬁgsﬂbﬁﬁfcﬁﬁ)’ v bolbabh ﬁBﬁE suspended in

receiving cytoreductive therapy, including: (1)
distilpd ayafer rvgteh@ issuspailers dishr Bheessitteto the dish §0ntﬁ@mgo@ﬁ eollagen

ﬁb”gﬁ%?ﬂlg d)?lrls ?Fa%écp &l I%lnn?elr?%qr ];Jo‘a (?xu&%t\k' A ﬁ@ﬁieoz{lr §tf%am and

educt-rve therapy; exp I ng ermat opol eti c
ultrgyiadetelight. oFhec@brils sedimentvandvadhkreain thex bvlltcm of tientiishf the tvoater

eva;?q?{cg%%ﬁle é‘g{:n alfr 2}%%%15 cglﬁ)%grﬂ(éxlfe I%E% éé’}{nélgrt ﬁ(gvlv ?18(‘)(& Qih%ust, and
the ﬁh@ﬁl@?h ﬁg]ﬁ dhﬁlh@mhaﬁfhel'fﬂsiu&ingrtgllnfl_lag& ?!f cOlEAeEb}ils is steriledand
nterl eukl n SI (0] p[‘Ot el nNns ]
read'@fofﬂa. &t meﬂ%atme?% é‘ﬁ’mgt gellsr die qusthed |1 (deseribse eﬁaﬂﬁf$% a
con%ﬁ'i@ﬁf: Fécé‘agecﬁ!ilelﬁ W%ﬁt@%ﬁéh% %nﬁfim REAGRIYIS ﬁﬁelpﬁife' When

adm ni s ering the cellul ar preparatlon to the
kepb at |r@cm1 teperaibree Mifhpuinpeh sigpiffcant| ésorease dytosHegrgwil wapport

puééﬁgapy The nethod optionally includes a prelimnary
reatment with a recruitnent growth factor to recruit

hegﬁa%g%gfﬂs' d32R79 3" @W@c{ere{q(ew t%}]' WP &Y | ?J&E%o?%te@lh%%i{% by

ubséguent "t reat nme an engra
refetance, alesdribed acéll culamresubsigate tamesntoatzd dvmnra)d:orﬂ;msmon «znnﬁafmng

oietic rogen| or .cells, a ste
o o RORER Boaital iR heuBEl YL BBt glss or
micPFRIu Abeil is Coble@IMH b Wormpeiitior ¥@RALIAiIng hbEWAS @ 1000 ug/ml of

poly-D-lysine in an 0.005 - 0.5 M citrate or sulfate salt solution, in order to provide

- about 50 - 500 ul of the composition per cm2 of substrate. The coated substrate is rinsed

to remove extraneous materials, and dried to obtain a coated substrate having increased
shelf-life and/or stability. The coated substrate may be sterilized by rinsing with a

sterilizing medium such as ethanol.
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a nogﬁg&kﬁlh&gﬁ RbAlidndY ?lelﬁér wiakh @ﬁ?éhhlfei.’eqi[) gl

conposition conprising cell nmedia, an ex vivo growth
factor, and autol ogous serum US Patent 4,656,130 to

wWEb@sh2090 whi ch is i ncorporated herein by ref eP€nte005/000571

descri bes a col |l agen coated cell growth plate that
i ncludes a substrate coated with a storage stable
coating of collagen fibrils. The nmethod of preparing

t heccgl .l d owt h pl at es. coppr.i ses

ai S5 eRE BRI, BE ol J0RY. R BrPegRiy PR B roferonce
descsibspmpitieds and mtiqiald foetheviadikiatiemndfthigh-plosdn+Binditlgicapability on
. dish. Thereafter, the dish containjng.the collagen
tissp BN BHSGHRE U5 s 1P AP A PR el

proyi ded wi t sterile air streamand ulfraviol et

Pl B P bededs T o Qaibmembicing RONOPEToMERE BorEBiRCe
descibed A€ irBinGhoasdal) O WAdpBEINRN MP @ RERS of Fhel @ 18I Rfdrmfhedmune

st ream and npve | am nar fl ow hood

is renmpved in the I 1

compleresy &t metpg is drecribed aNqhonepdasingeucBE Parlastin dese digyer of
d ready for the 1noculatron o Y néﬁ%%ﬁf§%§#ﬁg%38ﬂm
capabilith ol absorideg onintwesdcomplsries lofl thegspecinemyvidaiagd spracasaatethe

el | wt h.plat e whi can_nai,nt.ai n sonabl e shel f
tayef ot R NE] B WREREETn B Aof AT ARRRYE of Michune
compleged. fTheapdlyraecmende ﬂdhyeﬁgﬂéne%lw,hdsmgm%dlyvinyl cI:hloride, a

roperties. US Patent 5,932,473 t i derek et al ., .

polsRgePR P B rﬁéé?fétog poRlstafen epbr ngB‘i’i’g\é‘ft kfarégier‘ fpigh gn
assaQ@d b plaid havigy WRSE et thfeforinsd 6PphsE, Yoly&ty@ne and polyvinyl

conposition containing a cell adhesion promoter in a
chlogige peing praferrd, Witha pyer o4 sechsipmrpratsingeepys.inen-igjlia dayeropn the

1t ORANOLSith b PBE Sest Sibg0at €d with a conposition
pacont a@ﬁiﬁng g%gut SGS- 1000 ug/m of poly-D-lysine in an

0. - i . OF. t. s ian, i Qi

or S Paicht Apbhiéihibh B8ifigh SoBlota0Rat P RUL 8l Rtich is

incoppratedrersin by trdtrerme edesTiizes coatpesitisnsbaidrmétbodssfor priglecing a
r.enpve extraneous

. Q terdals, . and dri.ed to obtain
mediG HETR FisB % SR er i Peun RSP B el Gy pafies
whici adei dobteyt .Wi’gfhéi bﬂﬁahpﬁiih%JﬁSﬁXa\bﬁchT&)bohﬁre&&sefiﬂtiEchiezfl;j ahtébody

rinsing wth a sterjljzing.mediymsuch as et hanpol.US |
e G BT a0t high o R D RSB S b ddrogenitor
cell REFRemiYer BfiRNRBARe HLERAE hDBS shfddd A theaRJicHBGE ket on

for the facilitation of high-protein-bindin

the deieapan; alsp enntain & sqEPEUd Qi Eow thefagter fo5 niemptengsthe Peagenitor
; I

O 29 S B YL BTSRRI By o ci

intohpteia ai finefienak wodothalies celishers than sirfavengabs dyviod @ prevent

inﬁnslgleﬁgrp%?prl‘as?e{ MethSds Uk %rreptalhlrelg lS{lC en}egicglegeevric@s,nceorh%%%, and

methods for treating a mammal with vascular disease such as restenosis, atherosclerosis

or other types of vessel obstructions are described.

SUMMARY OF THE INVENTION

The present patent application details methods for isolation, differentiation and
expansion of stem cells from a tissue. For example, the stem cells may include
endothelial progenitor cells (EPCs). Alternatively or additionally, the tissue may include

human peripheral blood. Typically, the stem cells are transplanted into the donor or into
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conpl exes. A nmethod is described which includes
produci ng on a plastic base a |ayer of a

W@ RM0502@P@I naceous, non-ioni c pol ymer which wi PCT/AG0EY@®0571

to the plastic base and has the capability of
absor bi ng i mmune conpl exes of the specinen, placing a
speci men on the layer and treating the layer to

d th t .of :
oSSR T 5314 90 ol BB MG s snaor
neovaI&IXIIIaraﬁlt,lorDOI'Bh\élpiydent:jﬁﬂtﬁftlaﬁﬂ;caﬂorppfo)(f[ﬂéﬁ ip€ot&ely flr o@fauﬂﬁg a

duc ethy ene glycol. product for use
prodigpm Pate pieTs GEAVRsigndloh PSS orlha esdladst drpsaived

1nc11fd@f n@yl m&a&I@séﬂ @enuwl B—F)Mﬁlﬁﬁﬁ)ﬂ@%np Ql éhd1Y(b) ebRtibASnd
being preferred, wt ayer of such

dlff%wab?rw%ﬁﬁ&ééwglwrﬁéﬁr Iém days £57e3-30 91 th > 61 At er Bileys) in

I
el i Bt ) o Lol il

(@) implotagor af apropsiats Wnﬂaﬂ D@EHEE[IEE&, patiestc it i ésbe understood that

d
wheff QAR bhnBfn AR JIREHREDelofl 1oPAO St RS BRER Berived from
bloodathe ukcape of thit present hﬁ’anittonviablu@cﬁ; tedMuiifilds reusBORTIe Sicitd Edils

oco atlb matri x which in por at es anti bodi es,
de“‘éﬁ‘i‘tbe @’II%‘%’@'?SS%?F MRS mlﬁi‘fr‘@%m es, which
- %P n|ze ind to and/or, interact with a fro geni t or
[8)

3G aRpdealines 'R Tl AoBRIsTS Ao lerpecRb
donc&ttfnﬁﬁﬁ @ Seticht) solRMi GRom T]:Iéesaﬁ@?é V\i)élﬂ)h@l%l bIved IR BECIEA Bells,

al so contai n a conpound factor for pronoting
sepafeing gegelatiene! ey seh ¢13$1 @@cl progeniige e@lsércam the mononuclear

cell ﬁg&%eﬁlﬁie gfﬁ@"ﬁa@se%g pﬁcIeI oM n@IﬂI ggw I%%hebI?eHngopmetlc

I's |nt mature an unctlona |aI
progeméaorwm m@nbfn thhenigevd Qfe:eﬂsatophﬁ”menﬁate ita BBCs and proliferate.

Thlsgée(yg %IéfgIS ans 2:1? ?sdﬁlglcaﬁ% gﬁlﬁ%ﬁr I n%xs? gﬁhﬂlrrrg &t (%IQE%CS in the

circutntioma s \hb]bhf OaS/G:UI Bollothise Ase avpfibntatod SREENDSI &lls may be
13@%% roscler03|s or. ot her types of vessel obstructions

s tyscHey inte Yesepls TUEhg (yesmoresy. THeh 3F dh feronary

vessBB o€ fifto BRRhjoealdlotiepabhs Met hods for isol ation,
differentiati on and expansion of stemcells froma

Ui TRU8. is e8P Rled, iR BcSlr &MCE SlithSar BYibddinbitds
endothéflaleprogenlfor cglfs (EP és). Al'ternative 393?““

invegtien eireatead fpr userith ¢xiscied bigpd.iindudiog human per i pher al
bl I I l.an nt o
O SPanTSIPL id BR P Gl Bt AL
(hn%WWanﬁ@nddﬁﬁQ%mgenesis and/or angi ogenesi s and/ or

B?%ép %@g @ 88§Sn3%11§,}h ,%?%dl%l sult::I:blea ?cI% se egttmgosnecond-

pass cells having a density between 1.055 and 1.074 g/ml; and
increasing the number of cells having a density between 1.055 and 1.068 g/ml,
by culturing the second-pass cells for a period lasting between 3 and 30 days. .

In an embodiment, applying the blood cells to the first gradient includes applying
the blood cells to a gradient including copolymers of sucrose aﬁd epichlorohydrin such
as Ficoll-Paque Plus (TM) (Amersham Biosciences, Uppsala, Sweden) or Lymphoprep
(TM) (Axis-Shield PoC AS, Oslo, Norway) or obtainable from another source. In an

embodiment, the density gradient is prepared by a technician on site.

15

gd Fagmplgdroma~ - -



10

15

20

25

30

product containing appropriate nunbers of functiona
EPCs. The net hods described include: (a) Extraction of

W@ edosak@po sub- popul ations froma tissue; (b) eRQEOSNEN00571

and differentiation of EPCs in culture for 1-30 days
(or 3-30 or 4, 5, 6, 7, or 8 days) in enriched culture
medi um and/or (c) identification of cellular

co onen of the ur
appt op ?dlmﬁnth%%prl % ﬂﬁaggst-gx?# cefgspp:{ﬂg %o 4 & ad1ent mcllrx)des
applmgeths fiesdghadsheells \Mnar@ahexﬁ,omeludﬁi@miﬂ APOH IS szbdmmnl dfeIddlxanol

suchm@e@{f’a B S RBSteue YD vsebip oty e Vo ques

use h sten1ce|| erived froma vari.ety_ of .bqd
T b Emblitstt SRR ihe BRCpis el e shotnd i inqlades

applsvﬁltghﬁéi dsi @S 16 @l drafibdt NEcRdRL QR vEARIRIHsRWodted silica

donor or_a patient, |solat|ng fromthe sanple
collpjdy m@h &b B?rmeﬂ 6‘8\@ (Pemrarhe Bigscienses, Yppsalp Mﬁlﬁg a
popul ation of cells rich in CD31, and progenitor cells

f r dieiehis ek rireyided: 1§e4CF01f1%?§tW1@h an gpghogd At 7 the @asent
invehibh. & IR fof QNAGkiHH BSokl Yomell, ifcltRf: t Ne

endt opoi et ¢ progenitor ce present”in the mxture
of appilying tisgnedinéiiding b stew delis o Eﬁ& geadien swikableefon selecting

Thi s VIVO nsi o typically utilized -
Aﬁm%%%sﬁ% h%“%g ﬁ%ﬂ¥ &%%%§97 n%lhe circulation is bel ow

0. hj}(plyiigl the \ﬁtsmgastshleﬁs a0l @ rsecundt grafiers tsaijeble tfd’_reseteetmg saveyd-

|.ant by. in t bIo d vessels in the
ww%%#@ﬁ? %Wm fbﬁ%”@g(gﬁ vessels or into the
Y QiR Yha %o@-pa%g b8lltio a khied graafémt Juaané ereeRE@Y ©RE pass

in accordance with an enbodi nent of the present

cells hapane g damsitybaimeandd0F5and J68 gl ardt r act ed bl ood,
t
' ”%&1‘9;1 {eﬁgttlhe;‘g&#xb{érr}& &he Hé’vﬁé’iase%éng%tv&feﬁ | Bt an?l“]l bEOLR,

for se Irst-pass ce ing a density |ess

by qubteninglth® #irdepass gella figpl anenigd {dsting hateeengoand dalays to a
second gradient suitable for selecting secondpass
ceIIhsanhanlqugnmtd tresthing pedivmen stitd8s fanskldcting 4els ﬂlrhving a

oG 1o LSl oS FRIT B BBL N o

thiré %@ﬁiﬁiﬁ pedsdes aklestifgothe acelie haviflg laaddnking bétekwe ¢ 058 aaddl.068
0 days. In an enbodi nent, applying the blood cells to
he first gradient includes applying the blood cells

epl ?eg?g :qf;gtrprh\?é ﬂllnngccgrdoagcl:ey gv?tgnsanOfem% 8121’106?1126 o ge present

invention, a method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml; |

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and ‘

incubating the second-pass cells on a surface including (e.g., coated with) plasma

and/or an antibody.

There is additionally provided, in accordance with an embodiment of the present

invention, a method for use with extracted blood, including:
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as Ficoll-Paque Plus (TM (Amersham Bi osci ences,

Uppsal a, Sweden) or Lynphoprep (TM (Axis-Shield PoC
WAB)05@100) Nor way) or obtai nabl e from anot her BOIIQE05/000571

In an enbodi ment, the density gradient is prepared by

a technician on site.ln an enbodi nent, applying the

first-pass cells to the second gradient includes

i f : l
PR 08 (09 e PSSR B6 &OHAE e L
densmylduyﬂmdamugm; (Axi s- Shi el d PoC AS, sl o, Norway).

oo R FETPss (RRE LA Mt il BRRS i SpbleliCu
passtcellsahe@lirégdd &nbity bedwédndl. 053 a\aallmu%pyﬁd ol i done coat ed
silica colloids such as_Percoll (TM (Anersh

Bi JStramgede Lppass cdifeqrm surﬁ&é rl&clrlémm ghpayth-onhancing

molduRVdtiedhanl DIIREA% GBRAREHM t h an enbodi nent of the
present invention, a nethod for use wth extracted

st @M elhiodime! WdhiHiing ARE! X Sﬁabss SH iRRladdi; ftbhd ‘ Jhe

stemcells to a first radl ent suitable for s
secopflpass- pellssoe & ISIsrfewgvﬁhaig ingludles sint gdditeans tq Il glovalr- znhancmg

mol&/ufg at 1B bYd @g %c%ﬂelg?rf {daH r@&?ﬁn cells toa second

adlent Sul or se I'ng secondpass cells

o4 @ ﬁﬁ gﬁ&i{ignaﬂ t W@ed% el]icl) Fa?cc? ance tVﬁ %[9 ﬁﬁl‘haﬁlﬂéﬂﬁ{l’t of the

p ying "t he second-pass
pressntiitaintien, faonetbal foc usengﬂi itradtep dRBd Qﬁ&lh&mﬁtav ing a

d t t 55 d d
R T A R
dens’ityﬂésgﬂga{nmoﬁrg/mpul turing the third-pass cells for a

periaod | asti % between 3 and 30 days._ hi an
enf3bRlymg the ﬁr @agsHiclly 1) £8¢@dt grfu&e@ (FRitdRe Eorfsglecting second-

passso%h@ﬁ&wﬁgga 8@&sit§b&@¥éﬂ‘ﬁ05’5 &%ﬁsmég/xﬁﬁtaﬁ@en 1.059 and

, and wherel n applyin e second-pass cells
t 0 Ctllﬁt@rmghﬁhp deegpndaassneells et & peod bistng betgetrhé apé|s éays ina

ol 0,8, FEROEE IR YRy 858, S R P TGS o

betwdes 1pnd Sknderumyent i on, a net hod for use with extracted
bl ood, including: appl ying blood to a first gradient
suiThate! 8 stitiradd@ioeatyi p\@vfdied Sil‘n— m&ﬂaﬁbel wish bﬂ\éhibgdliﬂhent of the

g5 b e St SR g, [0 pess
seepplginatsiood to a ﬁrst gradient suitable for selecting first-pass cells having a
dénsity less than 1.077 g/ml;
applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and
culturing the second-pass cells for a period lasting between 1 and 5 days in a

culture medium including greater than or equal to 10% serum.

In an embodiment, culturing the second-pass cells includes culturing the second-

pass cells in a culture medjum including less than 20% serum.

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

invention, a method for use with extracted blood, including:
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cells having a density between 1.055 and 1.074 g/ m ;
and i ncubating the second-pass cells on a surface

WO p@bagiony (e.g., coated with) plasna and/ or aPCT/IL2005/000571

anti body. There is additionally provided, in
accordance wi th an enbodi nent of the present
i nvention, a nethod for use with extracted bl ood,

i n¢l udi n pIy| od to r acli nt sui.t abl.e
t opbHaBdiRRoY Al Bl oafle it iosEhE T r opt) BBufe o
denstiiyaésslhaa71707g/g7liinl appl y| ng the first-pass cells to a -

second, gr di.ent suitable for sel ctin econdpass
o PPRLY G Grek pa RllE §° B pshod eradig sulghle forrplpoipzfecond-

pass2dls hmga@aéﬂ@gybmeéﬁp@mmﬁaam Gahl;s on a surface
i ncl udi ng a growt h-enhanci ng mol'ecul e ot her than
coldvERg 8 loF-ferHR et Peyed, |CH1%wgeW@oﬁpmass icpldsuirat | ybjure

Inmﬁmﬁuﬁﬁﬁﬁggengﬁlgﬁkgéuhnﬁhudes i ncubating the

second- pass cells on a surface that includes, |n
ad diunngm high-s¢remgtipatpieried ratetimg throsoeond-pass aelly @mstoulture

me(ﬁlgxg c udu& grea%&?tﬂan Qg/col sér@ﬁlonem in. There is yet

oVl I'n" accordance MAth an
od neq%

nt _inventian
o e P FOEE SR seBRERAS: 2y Bl BRC 2ot fme
perlf)d hﬁtudgsr afdiveing thesetaldipasseells foe b datatiog of betwtenpibasl Tdlyk.s
having a density less than 1.077 g/ ; applying the

fi rlﬁtan et diedot,Scultariflg $ecebchdgiasd cellt digtiot tA héphfefum time

. ting secondpass cells _having a depsity between
penfg s ipdsehlairy ﬁlegsﬁﬁa PDaFPOLEIOF A HHGOR OB adays.

cells for perio Iast ng between nd 5 days in a
C o1 AR RAhiRt SR e ShsoREPES el QMR g owrsgrims time
pen%@ HUPRrfIrRSS p E&af@) @cﬁ/ﬁlﬁﬁg s Qnd PaiVREs d&nﬁ’g‘ﬁle%{ghsﬁhﬂﬁ%me

here is stl | additionally provided, in accordance
Pﬂwwth an enbodi rent of the present invention, a nmethod
for use with extracted bl ood, including: applylng
bl dodnt enbpdithents oy dea sesoRd-piss evellp dueg thst lopyeperum time

penogi ngﬁ)e%%fedcﬁlllo?ﬂ%a%/dlﬁg?f t&e&%bﬁc?/ Pis? R '&gtgnc% ;c]hgﬂlgh-serum

ass ce
mngpaﬂment SU|tabIe for selectlng secondpass

There is further provided, in accordance with an embodiment of the present
invention, a method for use with extracted blood, including:

applying biood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells haﬂzing a density between 1.055 and 1.074 g/ml;

during a hypoxic and/or hypercapnic (H/H) time period lasting at least 2 hours,
culturing the second-pass cells under H/H conditions; and

during a non-H/H time period lasting at least 1 day, culturing the second-pass

cells under non-H/H conditions.

In the context of the present patent application and in the claims, the term

hypercapnia refers to a concentration of CO, that is greater than 5%.
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cells having a density between 1.055 and 1.074 g/ m ;
and culturing the second-pass cells for a period

wo awsitmybet ween 1 and 5 days in a cul ture medPCmIL2005/000571

including greater than or equal to 10% serum In an
enbodi nent, culturing the second-pass cells includes
culturing the secondpass cells in a culture nmedium

in | es h 20% s Ther.e.is al i.de

i nﬁla%lcor S 2 tﬁ?ﬁﬂ% d/ %WF'PS?O‘F%"' t @é‘lﬁ“?tum tne
periddniasting dess thanre3ohdalysf Q?lildUﬁﬂtuWh% hhekteé(ﬁﬂgﬁds Qbﬂm@ndegl H/H

ncl udi.ng: a ing blood to a_first a nt suita e
con tb‘?mé%%%? ﬁguf?/qgr‘gf SpRond-pass) qells padsr ﬁgﬂa Hiops guningg firs
twoa&y@@fﬂhe(}wmg;{gmme@@wdyl ng the first-pass cells to a

second gradient suitable for sel ecting secondpass

celd & dbodigend tREATH hid BEH- WAL Am?- p@ééds%@éi W;thﬂ7a4c:u@t{1ﬂﬁg time

during a a | owserumtime period, culturing the

periage dastig desssthaw| 3G dpys, cangl, il typing el wpedrAsy ety unders H/H
concﬁtli’(ﬁﬁ i Q0863 QL lFin P e ggwddgﬂssafeﬂ Qﬁaér Sl diBorR gn’a last
pas cells I U

culturing the secon In a culture ne
two dayslofithersyltepingtinag pertodn 10% serum | n an enbodi nent,
culturing the second-pass cells during the | ow serum
ti heaqwnboa.iﬂnftmdh@ﬂdé andmmmHi/Hh gnt#peﬂe@mmmw{thmmhhgume
rat J[ bet we

pen&f) rlas?fn%g hany 309 e ‘é‘é‘{lgﬁ dtgf)a%gonéié?als% il ivmder Fied
cond’ih@i@ 1ﬁﬂudﬁmd.11tmﬁ1g3ﬁblse<ﬁbnﬂl-’pabwﬁw§ uaddrtlVH eghdith@s for at least 2

cond cells for a duration of between 1 and 30
houra§ t;veelixﬁ?asiwéma. AOAtS: B0 i Phbe PHETRBEBRESHALs
S dur the Iow—serumtl peri Ed is perforned

n, nodftpsnt fyrme e coeRndy 1Passs oels| paadeg Jlifh gordiaons s
perf&HniHEl“p‘ﬁ@f 16 Bulthn¥R; 1B6 kéRHd-phs calls ﬁ&f&%ﬁnﬂﬁ)ﬁ cor@ilohkr i N9

t he second-pass cells during the |lowserumtine period

. SI:P%hfé?ﬁHBaﬁnén@ bQwirig ﬁelgewﬂdqasst &S BERR Oﬁ/?iar%té%cﬁﬁéds is

during the gh-serumtlne period. There 1s
perfpymsdifeldawing euliisios frsseendmashcells vades odi-FEH conditionse

present invention, a nethod for use with extracted

bl dbere is sl fmjfﬁlnlgproaiﬁpd,yﬁh rgcidapoziwith aa efribpdimegt aftfihe ptesent

mveﬁﬁeﬂ %%e@hgd%r &s%lvﬁﬁ:lt éx%gcteﬂ {')I%Ed r%frilslud Cel I's having a
applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and

culturing the second-pass cells in a culture medium including at least one of the
following: erythropoietin, VEGF, IGF, FGF, a molecule from the estrogen family (e.g.,
17-B-estradiol, estrone, estriol, an estradiol derivative, estradiol valerate, estradiol
cypionate, mestranol, quinestrol), a molecule from the progestin-family (e.g.,
progesterone, hydroxyprogesterone caroate, medroxyprogesterone acetate), a statin'(e.g.

Simvastatin, Atorvastatin), and an antidiabetic agent (e.g., Rosiglitazone).

In an embodiment, the antidiabetic agent includes Rosiglitazone, and culturing
the second-pass cells includes culturing the second-pass cells in a culture medium

including Rosiglitazone.
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density less than 1.077 g/m; applying the first-pass
cells to a second gradient suitable for selecting
wae@snepass cel |l s having a density between 1. OBGI/ERG05/000571
1.074 g/m; during a hypoxic and/ or hypercapnic (H H)
time period lasting at least 2 hours, culturing the
second- pass ceI I's under HH condi tions; and during a

HH.ti rre |odlas cultur
¢ P TRl R A SRR o S e oot
the seoddepdss aklls h@hﬂlé@&ﬁhﬁnr@aﬂféniecmdw aklloin aneuliufe itdium
. | ai B, e term ercapnia refers to a concentration
md“g’fng(ﬁv? [’cnqrs/’*@rr"%%{)t@r than 5% I n an enbodi ment, the
#Eaand non- H/g}tlma |ods are vvlthlnaculturln
Qgfgpaeny qrwanff cvlﬁ%ﬁogdhﬁ gfogen Al wgfsup.fﬁaﬂles
mcmus qﬁ@egﬁdrom A8 prsilebiSroHOASHd aﬁﬁnﬁgrﬂ}% bdcBRE AR Clelid & Tudes

culturing the sécond-pass cells under H H conditions
cultugigg they sacamidrpgss edlls ay sulsyrethedion| ingniling 17-Prestpadiol sed/or
pmgésrge gﬁb_en‘oodl ment, the HH and non-H H tine-periods are
In aculturing tinme period lasting |less than 30
da S I HH ..
c o AL £ nd BIC L BONES BB it BBl s
includa digkB-eéttddiod mdd tprmg@stenbuel a’rgl euliuaag thel\lseodﬁdl-passfceﬂkl éncludes

cul turing tine an e t H H and
culnffthe’ (4 S8 ekt Bl 8%, it o ol 17g edipliol 30 1o
whidheirdgetetoas is Aided £ atch@iin Béisliays, and cul turing the
second- pass cells under H condi ti ons incl udes

c utnt Ml emgodillﬂent§mae pREsuee of Hedafogth hh@ ﬁfb@bs&lhl%]ﬁlhes
st 2 hours between a first two

mclquslﬂ é alsanéfpr?%?éfe@apat Whd erturingdhg, éWOB%“PaSISrFeEﬁ includes
tlﬁ'ﬂf@qgé SERBAd-pask! t:éllérlh AQuine nRRAGRAD ﬁmﬁﬁﬁ:% ;E@ée'st%rdﬁ@ 484 tdHhch

condi tions |s perfornmed prior to culturing t
17-Bsestradial ip addedadet scagiabareriadn- H H conditions. . In an

enbodi nent, culturing the second-pass cells under HH

coRberEiipne fighgserdvidadeth 4aspidenderyitic an embodigrentnas the present

1nveﬁ§§qoﬁ%?égk?cl o‘rjl?gelvsﬁth gﬁjrg&ec[]&em A &g{]u Ltg\lMo?ﬁ a'rl]'her eis

provi accor dance
e mydying missua:f mdflhdinp tessdit celfvvond fiosh gradiefre bdinbdlef for sel&ing

Wi th racte bJo d, in i ng: applying blood to a
ﬁrStTpiaf‘Sscteﬁ@fﬂ%Vd’??e?] en§‘ff|¥ @Jfblﬁj Eﬁ;ect Pﬁgyfi ?st -pass cells

havpplging the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and

increasing the number of cells having a density between 1.059 and 1.068 g/mli,
by culturing the second-pass cells for a period lasting between 3 and 30 days.

In an embodiment, the method includes extracting the stem cells from bone

marrow.

In an embodiment, the method includes mobilizing the stem cells from bone

marrow to facilitate extraction of the stem cells.

In an embodiment, the method includes extracting the stem cells from blood,

umbilical cord blood, an embryo, a fetus or a placenté.

In an embodiment, culturing the second-pass cells includes:
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density less than 1.077 g/m; applying the first-pass

cells to a second gradient suitable for selecting
wae@snepass cel |l s having a density between 1. OBGI/ERG05/000571

1.074 g/m; and culturing the second-pass cells in a

cul ture nediumincluding at | east one of the

fol |l ow ng: erythropoietin VEGF5 | GF, FGF, a nol ecul e

fr S 17-bsestra I

o TRl a5l et B & BB onsifing R s pbrign o e

pﬁuﬂalerate estradlol cypi onat e, nestranol, qui nestrol),

a nol ecul fromth tin-fam.l e }

P BeE BB AL e P Y SR e Aol e A5t container atthe nd
of theTEiekt PokYibh 6PME berieiendcet ate), a statin (e.g

Si nvastatin, Atorvastatin), and an antldlabetlc agent

( eSUHUring: 8 2 epqng AoREayner riﬂn%a &¢R98¢ PRESIOR Of tthp period, the cells

remoBd dinabetiisCca@amdr. | ncl udes Rosi glitazone, and
culturing the second-pass cells includes culturing the

S ORI &R defholgans ytl k44 @orﬂ@gf fﬁ@‘sé&%ﬁ%bs‘“&us inchudes
Rosi gl i t azone. I'n an enbodi ment, the statin’incl

selecgingricrsemevah calls that edhese tost sunfaceofdhe fifst enntaigrt he
second- pass cells includes culturing the second-pass
celnl an ¢mbagliroeritt wmovingdhaan least BQIm n@th@ saecmdipasy eellsincludes

seledﬁ%lg E‘orqéﬁl@&al Deys's gat%la 1% Ilqu ro%%%}rg%oﬁtaiﬁees from

(

rogen an roges |es

17 banegltngg&%m% %dﬁ{%{ %91%&1&1% ﬁ)]f) desacr)]l%i a lillrtta gl

second pass ce rncludes cu I g the secong%péggWﬂb
enhapehg sndletuke, and tmlmg&hb celis iim dieLlﬁhshg)niaYnd:n ‘imdtided @uliring the

pro est an enbodi nent, ornnne
06118%&&3{5% e M ﬁ“lFam i es
ude 17-b-estradi ol, and. terone culturin
th @e%‘?ﬂﬂi“ﬁ%lfgs% &pg08d; Cﬁ%tﬁl&gfe@%&‘a?st‘fm AyE *’tcﬁ ereof a gro

enha%@ﬁ% b1 RATS ab@chiBuridy e CHlld Ml tBe BRBhY FbhBEEM HicRes culturing
estradjol and to which progesterone is added

the cglly inrthgysecand eonfpings thap ipcludps faﬁ gensenaing mdecHsne
nmol ecul es fromthe estrogen and progestin famlies .

i n81 ag embpdisnantt the dgrew thaerdapring) axalectitonts, sadgstedc Grmuthienlist
constléﬁ'ﬁ%%gcgggnap gﬁﬁcﬁ %Hl %e' &11(%%6§ acl‘ll(&géﬂé{c' Qrgx ergIeI}]eéc), collagen,

ass S In a culturé nmediuminc
fibrquectye s igavch éactordandaneiniiodidy 10 a biemsiel adifale respdded
after a certain period. There is yet further provided,
i nThere as deneferevprovided) ie rbanldamed twithf ant ¢rebqulimemndf the present

invention, a method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

increasing the number of cells having a density between 1.055 and 1.074 g/ml,
by culturing the second-pass cells for a period lasting between 3 and 30 days; and

identifying endothelial progenitor cells in the cultured cells.

In an embodiment, applying the blood to the first gradient includes applying the

blood to a solution including a copolymer of sucrose and epichlorohydrin.
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invention, a method for use with extracted stemcells,
i ncl udi ng: applying tissue including the stemcells to

w@2dosnstoogr adi ent suitable for selecting firstPQERER005/000571

cells having a density less than 1.077 g/m; applying
the first-pass cells to a second gradient suitable for
sel ecting secondpass cells having a density between

1.05 .074 . .and i ncreasing, the nunber of

oot fithabatl e RNl RE, SaR Bdn RoR GRiayf fpctuces
applyiyg thalfirstrpasuretlhd megoews polatocel ibsixdml. a peri od

| asting between 3 and 30 days. In an enbodi nent, the

rre]fnfmﬂelh‘llmﬂimdﬂs er?g»k}gi_ig éei iﬁ]tgt-%eﬁs cSllSﬁmdtﬁQ lsd:clﬁnﬁ lodBidd® v Tudes

mar .0 n an,enbodi t, the nmethod includes i
applyipg, fh%%?‘r?@sst FRUS By D PRl Censity S Bm B R apytpyrrolidone-
coatddasilidalcoBdigs.ext raction of the stemcells. In an

enbodi ment, the nethod includes extracting the stem

Celnl & dnitEInknG AgplyHidIhd b68d cARRS Hl BRDraddht SHNALS apfying

fetus or a placenta. In an enbodi nent,” culturing the
the blead sl {eadticlkblifesgrpdientudes: cul turi ng the second- pass

cells in a first container duri g&ea first portion of
t hB geembefimenneralyipe the fiistpass selfetogthe serond erastient padsles

appl%igéth}% gfﬁgtg@%%gsg e[ns@o%ﬁqggn gj{ég%%digﬁtthe end of the first

peri turing, in a second

ggﬁt &l Qrﬁﬁocﬂzlﬂgﬁtp gpdﬂ?tﬁg (ﬂ%ngrsgggsg 0f, ff tht Iggﬁoﬁﬁ %@cﬁlent tiﬂ‘c(fudes e

S renove e first contalner.
appl@nd i firetrass cellso/a Pgcdlhbkagradiesdst sone of the
second-pass cells includes selecting for renoval cells
t hdbheradbheal® povidedyif aceorddnct heitlf ian s¢misdivheined thel present

. _enbodi nent,.. removing, the at | east me of the

mve%"é"c“oﬁa%rgﬁ“é’ésf"fc‘gf? Iwétlhi G%Ef’%%%elgég@seﬁc or renmoval cells
t hagplylng figdue dabtedieg e sterd WElsoen fifst bRicht &ififable for selecting
cont ahner‘ I n.an enmbodi nent, the first container

firstpags| gl vEe adensipy ]S%Séh%]epyog/ % gr owt henhanci ng
nohsivhe theaﬁg‘f-g%éh teHiid 0% 509nk {%Jf]ded'f'egg l@lllﬁaBFe fo rsgﬁecf-tlinlgssiecond- :

contal ner inc es culturing s in th

- passcelit havingra density befedend X 5tand 1 @7 befohl; enhanci ng nol ecul e.

I'n £ i t iner.ipncl udes l
suffal eg?% CeLre €0 pgsstg]%gl\%f igﬁﬁgn% ?c?}iénq stfidble 8 sECiihg Hirdpass
cells having a density between 1.055 and 1.068 g/ml;

increasing the number of cells having a density between 1.055 and 1.068 g/ml,
by culturing the third-pass cells for a period lasting between 3 and 30 days; and

identifying endothelial progenitor cells in the cultured cells.

In an embodiment, the third gradient is suitable for selecting cells having a
density between 1.059 and 1.068 g/ml, and wherein applying the second-pass cells to the
third gradient includes selecting the cells having a density between 1.059 and 1.068
g/ml. ‘

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

invention, a method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;
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nol ecul e, and culturing the cells in the second
container includes culturing the cells in the second

w@oemsAazmer that includes the growt h-enhanci ng PGI/ER005000571

In an enbodi nent, the grow h-enhancing nolecule is

selected fromthe list consisting of: plasma (which

can be autol ogous, all ogeneic or xenogeneic),

co fi ' r h £a ; 0. )

DAy e B BRE AT £ (HoRY e BE Blapl A sBBing sccond
pass chléylefrge denatyi bewgeni li0Sa@adl danganini t h an enbodi nment

of the present .invention, a_nethod.for use wth

xBTS OF Ao TTERE AR HRE WRTRE 4D & 111 st

or RidheRinerédeahdcelion thebmtdanglb.i r st - pass cells

having a density less than 1.077 g/nl; applying the

f i 1S bn RASRIERIk, ScillRirifg SRIARY @ladheMe SdebhdPisS deB§ on the

sel ecting secondpass cells _having a density between
surfagegulen the surtage i cgptaf with gptologens@las®e nunber of cell's

havi ng a density between 1.055 and 1. 074 g/n1,a§¥

cul® g jswepodpeenseetivEny 4adudes| quituring the proppdypass ostls g the

surfRE! WRER 1R Qﬁlgalclg% da¥sd wald iati flegt &M’;@g@ﬁ :@%9%%? 5o the tist

progenitor cells in the cultured ce

consasting of: ralngeneimidsyiangd xenoghiedoplasme.t he first gradi ent

i ncl udes applying the blood to a solution including a
copfberpmsraled pseiidads dn sagcordgice hwvish giny dmbedimentanf the present

inveRROY I 0E n‘;d’cﬁ"gﬁ{y,"?’iﬁh&%a deh%aciddﬁxf’t -pass cells to the

séecond gra es appg%ing the first-pass cells
t o calragubotisus ol aituréice pcludogipt@anal . | n an enbodi nment,
applying the first-pass cells to the second gradi ent

I ndd ardesbaipbip] the tikdne idcludes blpadgs cells to a gradua
density sol ution including polyvinyl pyrrolidonecoat ed
Si [ aperibddibbisthe blas@nireidesansiogous sy Ng t he bl ood
cells to the first gradient includes applying the

bl qberecl hiso tp@owddd, Gol dccbrdkigeegwalli #NembbdimdAt of the present
enbodi nent, applying the fjrst-pass cells to the

 inveglen, aancihodifos Ree Witeexiaesd HlopfainiidipEe first-pass cel l's

to a?ﬁly@tﬂlgcfdeﬁ'a{ fike gRtREl &liable! Br SlecBlP %‘étjﬁ&t cells having a
applying the first-pass cells to the second gradi ent
densitydesydlenn lapplginkg the first-pass cells to a
Per, AR radi [ de I 3
o5 SRl JORCAY S bl sont
pass cells having a density between 1.055 and 1.074 g/mi;
culturing the second-pass cells on a surface including an antibody; and

identifying progenitor cells in the cultured cells.

In an embodiment, the progenitor cells include endothelial progenitor cells

(EPCs), and wherein identifying the progenitor cells includes identifying the EPCs.

In an embodiment, culturing includes culturing the second-pass cells on the

surface, when the surface is coated with autologous plasma. -

In an embodiment, culturing includes culturing the second-pass cells on the
surface, when the surface is coated with at least one plasma selected from the list

consisting of: allogeneic plasma and xenogeneic plasma.
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invention, a nethod for use with extracted stemcells,
i ncl udi ng: applying tissue including the stemcells to

w@2dosnstoogr adi ent suitable for selecting firstPQERER005/000571

cells having a density less than 1.077 g/m; applying
the first-pass cells to a second gradient suitable for
sel ecting secondpass cells having a density between

1.055 and, 1. 074 nd ; applying.th I
R, B o i@ s aRpBENde Fsh "6, RERPAGRERE € rssent
inven€iBh, aSm&tBYd g use WRINGitactedBlosdginclbdpS and 1. 068 g/ ;

e St a2 5 ) UL SR e v

dmm1 bgghgp§§7 hﬂs for a perlod Iastlng bet ween 3 and 30
and | ntlfylng endot helial pro enltor cells in
t W@Pb’ulgt the ditstenapy eells| iy aasscenhasisainiuitablg dof prlecyng second-

pass%genSI?lﬂég ? s?tglbt:ﬁvké 11085 4 dﬁdeii g%gé/ﬁﬂ cells having a

and wherein
apqw;mmg thd ese@mdmaeb pal@s oned |sgrfm fskding; e dzrgwAehARCing

cl ydes sel t|n the ell§ having a density between
]nORTHS gw nidgg EeTeals al so provided, in

acigentHFRing 9rdgeﬁ1kbrasellmhhmb1ﬂmreﬂ cells. t he present
i nvention, a nethod for use with extracted bl ood,

| Nl el dﬂﬂ)oda;mk y ihe gprob@idr teella ufdhmt ergloéatligin progenitoabdells

‘(EP(gsM,qﬁ%hg% @%ﬁﬁ%ﬁﬁ%ﬂ%ﬁg Fpg: %gggnt%g%i t %/%Ichss_s R

second radient suitable f | ect I
g P R R R IR LT
passct%éilg bh 'a%r&éﬁmaﬁﬁeﬁﬁepﬁad&ﬁéﬂ ® 08 ol chRaRirighablecilagt

plasma; and |dent|fy|ng progenitor cells in the
leastometofirceliagsaand fibfonectin. embodi ment , cul turing includes

culturing the second-pass cells on the surface, when
thte"hgurzfsaaieo ipsovidsd 6 WQrﬁanfet‘@lﬂbg’ﬂ@u%mb‘Pch@ﬁ‘H of fhey present

mveg %nogg Sl for uslélx# leéxﬂg c'flﬁlob'(ij %r' ng the

pass cel'l's on e sur en the surface is
coaplﬁszling/lbtldbdatb d At gradmt piﬂablmfoxsmlmng dirftipesn eohie hpying a

sisti I 1 ogenei ¢ pl asma and xenogeneic
‘bnﬁbg QQggémpg al so provided, in accordance with an
em&ﬁﬂ‘yﬁg Nhe @Gifstiphe @IIEISAtsecond gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

culturing the second-pass cells for a period lasting between 1 and 5 days in a
culture medium including up to 5% serum; and

identifying progenitor cells in the cultured cells.

Tn an embodiment, the progenitor cells include endothelial progenitor cells

(EPCs), and wherein identifying the progenitor cells includes identifying the EPCs.

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

invention, method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;
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i nvention, a nmethod for use with tissue, including:
culturing the tissue on a surface including plasma. In
w@roosogé nent, the tissue includes bl ood. | n BOI/AL2005/000571

enbodi nent, the plasnma includes autol ogous plasma. -
There is al so provided, in accordance with an
enbodi nent of the present invention, a nethod for use

Wi Xt r.act i pcl udi ng: lLyin | ood.tQo a.

ri el SR SO RP SRR o PR s RR PPt BBES B e
cultunamedigneinclediag prgateethsn 1 0Pdrsethnd) ddd 9/ M ; appl yi ng the

first-pass cells to .a second gradient suitable for

se1d8%tp§}?§p§°eg8@ﬁ°§ﬁﬁlissmé%? tuﬁig\ﬁeﬁ%; a density between

1.055 and ,1.074 g/ m ; .culturing the, second-pass cells

ontinsGRfoginct s nipe éﬂw&ﬂtp@%wﬁ? inghides CRIWFIRE fhergoond-
pass REIRUB A chifiire G@kdluSn inBlutig 16344299 &@lchs. I n an

enbodi ment, the progenitor cells include endotheli al

Pr vB&B| it QdlsoC ptdvided FRCatcordditde Wortd @h NerhbtihédtY N the! PRsent
. progenitor cells includes |dentyL¥|ng the EPCs. La an
inveglifse d eehod forcise thithicngagtekbloed dnckudingir i ng the

se = L1 : . r I:

S SANTPATRIENIF LR SHLARS BT, KNG ARt
densityllassithand.O7Agialdes cul turing the second-pass cells on

.th rface n e, surface is,.coat. Lth at .| east

on e B BB i o R e By BhERI o ey oo
passablioigeirgi acdepbigbravand .068mad e rogi @/mit asma. There is al so

prqvi.ded, in accardance with an enbodi ment of_ the

or QW 2 /IR SREIAmE PO SHIFEE S SoGAmErmass FrlisciRey culture
medftOR@IudingGésy #iald0%ARAINY] ng bl ood to a first gradient

suitable for selecting first-pass cells having a

de Aenng 2 |highsseryg fime periody /o turingnibe yseprpdingss P‘FI?SSID— pgylure

[ osUltabl e for selecting

nwdggggﬁggggggﬁgf@gﬂﬁgggggﬁgh)e%%?@? et ween 1. 055 and

1. Oieatifying progeuitencellnip théeulpesioetis.pass cells on a

surface including a growth-enhanci ng nol ecul e ot her

t h&n ag ghibadierent reuftiulngd thectecond-passl céltbeditringythe dow-serum time

peri&{ Q9RALS courltm(r;lglg lthse slecr:]ontdhpeassC g&':lfs% g%uﬁl(frle ln?e'dium including up to 5%

seram.

In an embodiment, culturing the second-pass cells during the low-serum time

period includes culturing the second-pass cells in a serum-free culture medium.

In an embodiment, culturing the second-pass cells during the low-serum time

period includes culturing the second-pass cells for a duration of between 1 and 5 days.

In an embodiment, culturing the second-pass cells during the high-serum time

period includes culturing the second-pass cells for a duration of between 1 and 30 days.

In an embodiment, culturing the second-pass cells during the low-serum time

period is performed prior to culturing the second-pass cells during the high-serum time

period.

In an embodiment, culturing the second-pass cells during the low-serum time

period is performed following culturing the second-pass cells during the high-serum

time period.
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In an enbodi nent, the progenitor cells include
endot hel ial progenitor cells (EPCs), and wherein

w0 d@stizdoyé ng t he progenitor cells includes i deP€T/An2008P00571

the EPCs: In an enbodi nent, culturing the second-pass

cells includes culturing the secondpass cells on a

surface that includes, in addition to the

grow h: enhanci n | ecul at | east of |4, 2988 ent

artdfi br 8 %deﬂaagﬁgr%mpgm%esgﬁ%r%bfgggfﬁ%ﬁtggcor ance
inven¥ibit, A rAdth6dhe didwiill exafactetibloptigiaeindingnvent i on, net hod

for use with extracted bl ao i ncl.udi ng. .appl yi .
bIABBECPIa0d 19 & s Eizdiogh e dgp pu iR Tra 1y fofy having a
dmmngéﬁh£p§§7p§hh§ having a density less than 1,077

g/m; applying the first-pass cells to a second
graaplyinst r?ag firstapspecylis to getegend srgdisicwifabls f&r E@?"P&g second-

pass (K:%I\é?l%gaqtg@wm% YeSs9ard Do gpg, 1. 074 g/l ;

second- pass cells for a period |asting
beturimer Hypeaxid tBnelpgriodi Iasting ot least 2 hewsai GATing thedieprpdasss

to,5% ser.u nd identifying progenitor cells in the
cells upder V@H“%gkpgpnﬁn an enbodi ment, the progenitor cells

i nehinde mAdghbst iiale period sttt least 1 day, ER@sing tenwcond-pass

wherein identifying the progenitor cells includes
cells jugdgy MPRYAYRRKIE ﬁ‘@jydé&%éﬂ.anghere is aiso provided, in

acgiehifome Hro¥chflordpiCRiRAiumRnd cofis.t he present
i nvention, nmethod for use with extracted bl ood,

i Nl weli sbodRRE:Y HROpRLaMEr tealld ifdhidet efofttliein progeiton bdells
for selecting first-pass cells haying. a densit :%fss
(EPGshaamd wheten igfentifying iea Rrpergitphesls i'n%{d-ewggﬁ‘f?@ﬂﬂ?v 5
second gradi ent suitable for selecting secondpass ...
cell gn ehadimentd éeshyppxisetife 8pn-hyrssts HAS-PETIgdy afy within 2
cultyrd ngy | fuiriRg thé Sdcbid)
cutofthe, s, Bihidd s GRERARTSH daff, oB oty PRLRE b g
cellsgreiat Bypdxtianorkidfons enandes anduringethe istgondgagsr erije Hndegrhypoxic
ells i.n the cultured.cells. | odi ment ,
<wn@H@P6PFﬂ§a?E%%§%8®ﬁ ?B§§ghgg%é#§$%ﬁﬁges cul turing the
secondpas ells in a culture di i.nel ydi .
* i osterar HOPRRE HLSoRTSb R AR S S «
cultiiddtidB pRAB® stk lesOthah 30 Juyss@dtwherein culturing the second-pass

cells under hypoxic conditions includes culturing the second-pass cells under hypoxic

conditions during a last two days of the culturing time period.

" Jn an embodiment, the hypoxic and non-hypoxic time-periods are within a
culturing time period lasting less than 30 days, and wherein culturing the second-pass
cells under hypoxic conditions includes culturing the second-pass cells under hypoxic
conditions for at least 2 hours between a first two days and a last two days of the
culturing time period.

In an embodiment, culturing the second-pass cells under hypoxic conditions is

performed prior to culturing the second-pass cells under non-hypoxic conditions.

In an embodiment, culturing the second-pass cells under hypoxic conditions is -

performed following culturing the second-pass cells under non-hypoxic conditions.
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invention, a nmethod for use with extracted bl ood,
i ncl udi ng: applying blood to a first gradient suitable

wo orosagtoect i ng first-pass cells having a densiP@T/IEess/000571

than 1.077 g/m; " applying the first-pass cells to a
second gradient suitable for sel ecting secondpass
cells having a density between 1.055 and 1.074 g/ mn;
dyring a .l ow serum:.1 i L,og: | LMBbd RS ettNBf the present
| s dhgqs e P ! ook Mty B4 GBIl ng 1 6ss
inventittg & ndM6dsfer wsewithuexitragiedblobgincadingn t i me peri od,

culturing the segond- s cells.i j .
" AepHiaE Ribog foa ERtaReEs: Sfithivide: fabiteh SdBE kR,
| GeRdasfol HOnREERE 6NtdlB hadag b Sedofd Ubsired dbrsity exhge dlyicalturing

the SEiiod AL Gk o JERHURE FRETGOCE U FOPPAY Thé e

. : - S I[l's ina culture mediumincluding up to
mduglg/gggggfgnﬁﬁlf %&gn enbodi nent, cul turing the second-pass
c 6fi4ntifideg progeniter cellsvip Swculred gellsperi od i ncl udes
culturing the second-pass cells in a serumfree »
cUThterer 5 misdi pravidedy i aecessasensith, an Fbgdingyt (qf gthe present
. econds e ' e; erumtime period
mverﬁlr‘?& IB%E‘E‘?@% P%;eu‘;rvit% S%Eéag) é%olgh]él-k %gglg' cells for a
dupplyirerbledd thetgusient to st Selid Aiyraing b firsh desited damsity Aanee;

culturing the secaond-pass cells dur. ‘ i gh- Vg - -
R S e R e T A Db
the deRicted 3118 ¥ hoRediimbiativeap al ppektiaGandagpbseqhentlynin a medium

__enbodinent, culturing the second-pass cells during the
inclyding-esE9gsm 49dne period is performed prior to culturing

th 20 RRSForcell B HyEdReddBs. hi gh- serum ti me

perﬁlle%tg? E%rdaé% enbodi ment, culturing the second-pass

Celrl e ANT R0 ptdiE1ed0h SREIACE NRitlP @hi @fbddimPar SO KHEe resent

foll ow ng cuPt uring the second-pass cells during the
invehiigrh a sethod foi yse withrdxgactiheloed. iecluding provi ded, in

accordan ith . ' -t h B BSBRE densi :

in %?P%ﬁgogﬁon%gﬁglgﬁf{%:g%ﬁah k%%mg%t ract ed bleon%1 ,range.

i Nedcraiing theampibei oficdis hading oseond desireddengite rangs by eebriag
the ge(ljercte%l%lel scigllan edfillmrl?rtlc_hp 1r§gsesﬁ‘ce)f|gelnsang g\f)lro%gstﬂl; and

identifying progenifor cells in the cultured cells.

In an embodiment, the progestin includes progesterone.
In an embodiment, the estrogen includes estradiol.

In an embodiment, culturing includes culturing for a period lasting between 3
and 30 days.

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

invention, a method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-

pass cells having a density between 1.055 and 1.074 g/ml;
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density less than 1.077 g/m; applying the first-pass

cells to a second gradient suitable for selecting
wae@snepass cel |l s having a density between 1. OBGI/ERG05/000571

1.074 g/m; during a hypoxic time period |asting at

| east 2 hours, culturing the second-pass cells under

hypoxi ¢ conditions; during a non-hypoxic time period

| | | 1 d I
o0 BB e S B PSR o

pass péltbglﬁiallei E}Fpeﬁﬁbms comlifidms, the hiyperegniveirhes perlad cﬂnaracterlzed by a
mbod| ment ro enitor cells include endotheli al
CO, gervglg@ %p g

ﬁ??@?ﬂ%@1 (EPCs), and wherein identifying the

QBRI of - ]@?bﬂc&pﬂld’lﬁﬂnb' geSod Maiisiak Waftd dyecdiilEsg tHekeddhd-
enbodlnent hypoxi ¢ and non-hypoxi c time-periods ,

pass g eellsyjunAern ngubEPereAPRisy condiEonser the d npRrlyReRRRPRiSS dimen Agriod
chargéi? J&@x%awlw%ﬁéﬁtﬁaﬂ&%w%me agecond- pass cell's

poxic conditions i udes’ culturing the
setd@mmf-yplgwggellwrspeﬂm@éhe tmlpodicellsondi ti ons during a
first two days of the culturing tinme period. In an
enboai enshuidjméntesetiipg dhe COaledelunng thedwpercapnicetime pérdsio be

mﬂﬂ?ﬁ éynthln a culturing tine period lasting |ess than

ays and wherein culturing the second-pass cells

%gog@f( Ilngnef tl?ls Eé}eéga%%ﬁl arl]lﬁlnon g%eré“ n1 %:rtinrl]eg-génkb%s are within

ypoxic ons

a cultaﬁﬁg {10 péi‘&)(ﬁla@tfngtlbss thatl B(Iudayﬂ,gaﬁll vnlﬁarq‘m cilading| the sm:ond-pass '

t.he h -
coll mgosfs PRSHOoaiE PO S pOTHORE | s o prmaBs of g nder
hyp &@d ﬁ%%ndlaaﬂh MR QiffstGwb Wby dmaetdﬁ&uﬁ@gcmﬁapmﬁls cells

hypoxi c conditions includes culturing the

S e LY Qﬁj 2RBSHEMSR! 18 hypdedpnityR@Xios-H5P&eiphicOmae E)élﬁoc@tare within
| east 2 hours betwéen a first two days and | ast tmo

a culfying tnne reod lgsting lessgthen 3@ dpsy %Qﬁ‘d‘”hqrﬁnéﬁl’f@mﬂo@? feqepd-pass
cell§ l&ng fic S&fn?ﬁﬁh? 3ﬁ(§u&e§l !:lﬁtuﬁﬂ Ghe %&Qfﬁ' ss cells under

con s pertormed prior to culturing t

hyp&enpmmjeopdmsns:@iﬂng alasd éwo days-of theexiteringdingd permds In an

enbodi ment, culturing the second-pass cells under
hy fimxn emboditiett, treshypsrcgmid ardmead- Hyptl‘cnmim@mcipblﬁcudSi amgywithin

cond S S.un non
o culiiag B eri oo s Sobd o ot AR Gultuine e aapipess
cell@Nmaeb aghdi@phicOforlditRmpri@sledds culturing the second-pass cells under
hypercapnic conditions for at least 2 hours between a first two days and a last two days

of the culturing time period.

In an embodiment, culturing the second-pass cells under hypercapnic conditions

is performed prior to culturing the second-pass cells under non-hypercapnic conditions.

In an embodiment, culturing the second-pass cells under hypercapnic conditions

is performed following culturing the second-pass cells under non-hypercapnic

conditions.

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

invention, method for use with extracted blood, including:

applying blood to a first gradient suitable for selecting first-pass cells having a

density less than 1.077 g/ml;
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invention, a nethod for use with extracted bl ood,
i ncl udi ng: applying blood to a gradient to sel ect

w@edosa2teeawvi ng a first desired density range; iPCT/E2903M90571

the nunber of cells having a second desired density
range by culturing the selected cells in a nmedium
|nc:ug|ng estrogen and subsequently in a nedi um

i ncl.udi X i V. -
cappie i ARpRRlis b o dibra GBI PEAOSILLRY second

pass defls Baxdag dldsmsity wmbenahOMdj.Oﬂérg/mbf the present
|nv ntio

i T8 t'ﬂqugn e sec{:BBE yflSﬁ gcegT ?}12% cﬂg}rg ks aﬁkﬁﬁy% z&‘f%st ctme agent
se1ecféslﬂo$nnbh@msﬂ fgo@lsftmg of: siﬁﬂdpeﬁud,evmﬁwl@farrgﬁe, ektragena sl b
estracgeg]n ggrqg;r@g]qlfﬁ%l %:%aﬂlﬂl\:dg-gqag@% g:gt?ag]gqlqre I 5 %sﬁgcgwmnate
mestlafGl ﬁdineﬁro"llsﬂtﬁﬁg&ﬁﬁt 4 A8 Bbmeay Giﬁbée)étnh HardilyTEbghRlerone,

i ncf uding estrogen; and identifying progenitor cells
synthietic tplrxees:tgﬂopmrlg@r@@mogestqrﬁm satoafeq MedroxyRrpperisgons peotate, a

statin, snn%ra% o%?lto\gératrsr% 1@%&1%@%1}%&95 eﬂf1 ahdMRosRIESER, and

rnven _ . use extracted Dl ood,
i nidentifying progpyitoy icelly ib theouiltted gelty: adi ent to sel ect
cells having a first desired density range; increasing
t hEhane!l b etsooproeled, smawon@nae gdthonn aelwidraent defntiet gresent
nge b Iturl (S | ect jn a medi um..
“Wmmﬁﬁ#ﬁﬁpﬁﬁﬁg ﬂ?%&%ﬁeﬁ %?%gggtﬁgEdﬁﬁd i denti fyi ng
ﬁiﬁ%ﬁhg Q§sué (ﬁ%]dh&hmg’lthé hyeene udltsup exfisepladient suitable for selecting
ment, the roge des progesterone hi an
ﬁrstv@mmklmtng 3 qepst s‘?%sag%fq?%g/ ﬁ‘ges estradiol. In an
e 1P Mo fuSibdsh! CbMdto @@édéﬂ@sgraawnt wiitaBB foB fselactirseashd-
| ast'i’ng” bet ween 3 and { There is al so provided,
passicall slpyogdadvostybicbvecar %ﬁ‘@@@l Rehe/ et he pr esent

' EV];}%Petgélgg 'theam.{ﬁfr}ep Q¢ %1 ﬁlteg é’vhén? P bEkREL 89551a804d,074 %/ml,

ITSt gradient suitab
by cﬁmmlgehesebomigpafss ceil!s fmméﬂasgng1mﬁgl hanfeifsdays; anéss

t
n a(ﬂentlfymg prggemtbr cells in the cultured cells.

Tn an embodiment, applying the tissue includes applying umbilical cord blood to
the first gradient.

In an embodiment, applying the tissue includes applying embryonic cells to the
first gradient. '

In an embodiment, applying the tissue includes applying placental cells to the
first gradient.

Tn an embodiment, applying the tissue includes applying fetal cells to the first
gradient.

In an embodiment, extracting the stem cells from bone marrow.

In an embodiment, mobilizing the stem cells from bone marrow to facilitate

extraction of the stem cells.

In an embodiment, extracting the stem cells from peripheral blood.
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applying the first-pass cells to a second gradi ent
sui tabl e for selecting secondpass cells having a

walemsitzopdbet ween 1. 055 and 1.074 g/ m ; duri ng aPCT/IL2005/000571

hypercapnic tine period |lasting at |east 2 hours,
culturing the secondpass cells under hypercapnic
condi tions, the hypercapnic time period characterized

nonéﬁ§%§¥€§%ﬁ#éﬁt ﬁmo%ﬁﬁgsgé%dgﬂ%ipeast 1 day,

c wtulturing ghet kreosepon tstpl&m « first soniniter durong- 4 §ipst pozjoni of the
condi t.i ons, the non-hypercapnic tine period
ch%?hgterlzed by a CO2 | evel of |less than or equal to

S%enﬁﬂdagl o @kt shine PO thesePAB pa @ cellefrb thefitsheontdihdrdf 86 end
Cﬁg g emhodi nent, setting the CO2 | evel during
of the tﬁ9ﬁ@P@ Bﬁﬂ@n? dhis perlod to be at least 6% In an

eNMBREAE N, a $ddEnd YRR RIOHAS arggcdaerpbhmedfqﬁ@ﬁé&d the cells
time-periods are within a culturlng time period

remqvgd fropyfhp 855 coH#AT30 days, and wherein cul turing the
second- pass cel s under hypercapnic conditions
i nB1 apdergbedimmenty femgvingdhes aicloant serae of thelseepndrpdes cells includes

selec!gl}ﬁg S5GRRBIA. 081Méttahﬁé§§ toldaugdrﬁge %Dtﬁé Fint (%n\f\ﬁ?%‘ays of the

turing tine

hy?}é& &Hﬁ&ﬁﬁn i re%@*n%ytﬂee 5&%@& %3 Fﬁln sg%dna aﬁqce?ls élg:ludes

I'na cu er|o
seleatiag Sor mmdvaMmelﬂﬁhat doulot adhlerego hhmf&xem‘ tlrda -fpsissn@iict. s
under hypercapnic conditions includes culturing the
-s et mul epiedineat, |the firstl ebnthmplefnchudeé on @osuetiatd theseofl ar grogth-

a | ast da f the qut i ng,ti riod. In an
ene BB PREte: $1ie RYEr CABHPE Thh i Ry OF dgfeer Holudes
cultiringahddlls Olfho @ cWithibbrthat ifkidey tHeodheRhRidgafolecule.

| asting |l ess than 30 days, and wherein culturing the

SenDRE- FRCAIBGI] heUSORTh-EHRRASAMYISuRORASIRIIS from the list
i.ncl udes culturlng t he second-pass cells under

consijing o apiatres, cobreeti Brenactr, mgromeh frctor and gpqniadyders sem

1 bkt days and a last two days of the culturing
° 1Jllrme Eeﬁ@o In an enbodi ment, culturing the

cﬁm%ﬁlj b sgéc;b‘é]ﬁrcoﬂﬁiﬁgf Rfahscofgglqﬂf&ce%ec}fsa growth-

r orne pri of turin e second- pass
enhamnmermnloculhquérmq:m ccuh;mmg thc(m]sls il theasec@nibambiainentincludes

cultl.%‘gnl i % & sgc%cg erf g ﬁ%{)ﬁdﬁ& %Sﬁrr?wipeﬁbgr{%ﬁr@ molecule. .
se%)nd glf‘l\g’odn%grlttl ﬁleundw{h—n anhlé{é’ mo ec%?e 18 selected from the list

consisting of: plasma, collagen, fibronectin, a growth factor and an antibody to a stem

cell surface receptor.

There is also provided, in accordance with an embodiment of the present
invention, a method for treating a condition, including applying endothelial progenitor
cells (EPCs) to a vicinity of tissue or a space of a subject selected from the list consisting
of: tissue of a peripheral nerve of the subject, tissue of a central nervous system nerve of
the subject, an optic nerve of the subject, choroid tissue of the subject, retinal tissue of
the subject, sub-retinal space of the subject, corneal tissue of a subject, kidney tissue of
the subject, tissue of a damaged bone of the subject, tissue of a fractured bone of the

subject, inflamed tissue of the subject, infected tissue of the subject, contused tissue of
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conditions. There is also provided, in accordance with
an enbodi nent of the present invention, nethod for use
wowaos/120000 act ed bl ood, including: applying bl opdTAIR@s/000571
first gradient suitable for selecting first-pass cells
having a density less than 1.077 g/ m ;applying the
first-pass cells to a second gradient suitable for

the %%d%gt &ﬂ%gf& 2%%3 C\%l}xfc‘le(li] ?ééu%g% a %g%g%%)ﬁr% 1 g}Ng ?f the
subject, tissoellof arlmhmﬁjuha mﬂﬁ; oat) tisdudof at;klh geest, and €éissag@fita reattached

se framthe |list consisting of: erythropoietin,
Seve\r/éaﬁmg %l_a Y%@c estrogen , 17-b- estradiol, estrone,
| ol est ad| deriyative, . estr val er at e,
%?IBP d&?ﬁ’i’to Qr‘?ég‘ilP SPneTiine i ]?I?%Qb ‘progestin,
iﬁlgﬁlgltﬁoédr ©n fike gmdmemﬂaﬁleffaméwoung RYGRELEIN Qaving a

etic progesterone, hydroxyprogesterone caroate,
denﬁé’ﬁ?% @Uﬁ 'one acetate, a statin, sinvastatin,

at %E)M?’ﬁl?zﬂlé @irst—%ﬁssaégllk t6l128641dC Q(Qc%ﬂtsuﬂﬁﬁg for eﬂectirll% SetCrO]Ield-

r osi azone; "and identifylng progenltor ce
pasgeells Brdng ¢ sty batweer1.055 aid51007p’}rg5ml @ed, in accordance

t.
o RO Ly BT 3R AR s T
by ctuiltmsm@the serlondHpasy celsefos b peniaaldbdting IbetV\&e]fl B aad 3Qdadi ent

suitable for selecting first-pass cells having a
dersiat ymbediment) the ndethtiAinghdds ,gemqnﬁqgi th@EP@ebyf i rst-pass

lls t second. di ent ta
oo Bsie il AR atR wlhe P erition Syities I pgecting
fusté-pd@?élel@lha{rmg b A6 358 thah N BTN yﬂaer of cel I's having a
en

sity between 1.055 and 1. %% culturing the
seca@ﬁl@rmfga@% firgitnags ecdls ta ap%_emsidgrﬁ it %a@@tf%ﬁkcsn&ﬁwond-

pasSEIR @Y ing §H€hsit9%@&\}efm¥ h 085 ﬁl{doﬁ@ﬂﬂ e, cells in the
cultured cells” Tn an enbodi ment applying the tissue

i ndApplyeng thy mcyndrgaas reoll4 focethird gradieht sidble don selecting third-pass
celld E?\ﬁfﬁé&phens t)z &Q/eS{TP % %@.068%@1, éh@ g the t ' ssue

es a y ng e yoni c o the first
gr adéreasing the nambelrrdsﬁ)chllﬁmmmg apiphyityrtgtwéen 1.0Scarel 1.068 g/ml,

by cu[l1CI Ud%e i Ilne}/sls ge(r"ilsqjofrjl 5 geqqto last 6o testwtegn % led 30 days.

In an embodiment, the method includes generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077-g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and

culturing the second-pass cells on a surface including an antibody.

In an embodiment, the method includes generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml; '

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and

culturing the second-pass cells on a surface including a growth-enhancing

molecule other than collagen or fibronectin.
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first gradient. In an enbodi nent, applying the tissue
i ncl udes applying fetal cells to the first gradient.

wo pooan2m@pbodi nent, extracting the stem cell s fPONI2OOT00571

marrow. I n an enbodi nent, nobilizing the stemcells
frombone marrow to facilitate extraction of the stem
cells. In an ‘errbodi ment extracting the stemcells
fr I hodi tpcSphi uring the
%om%%%ﬂgglé?%@l s | nc hﬂ@s %ﬁ %ﬂ#gﬁgﬁphe g'econd- ass
ceapp%ymgw blofl ite stfusicgrataﬂMwltuh]¢ forgpekecting ftst-panstcenhafing a
th ri Qd;.renoving at | east sonme of the second-pass
dens%qugﬁ]rapggpgﬁgn irst container at the end of the first
pouplyifg e fnh’Epep;e lebltito @B8etoad Ighddidnd guitable for selecting second-
cont ai ner ur| Ion of fhe period, the
pass Cglly av, éﬂty ﬁe()%g g? 0%6 l; In an
enbaeig he séc@ﬁ@ysagg Getld €orad pérﬁﬂSKastﬁfgn&t@éent D@nd 5 days in a
second-pass cells includes selecting for renoval cells

cultyrp medipghigelading vp tQ fYosgd@Lof the first container. In an
enbodi nent, renovi n%@t he at | east sone of the

s e Evarempbodimens) the mistherl insdudes genseating hefBiCsrbyioval cel | s
th Q{, 1?19 A n%x‘a nSUEHAE %oxo%eletc'ﬂﬁg Tl di ?)‘éss cells having a
con % é 0]

I'nan e ment, the tirst~contal ner
densiiﬂyddzssdﬂmlcﬂWzg/lerface thereof a gr owt henhanci ng

nol ecul e, wher ej.n, cul turi ..

CorEay g e RS Sl i st OE N slrbelefind 1deBha-
passcehs Bzw‘m%a ddnaity hotwbandie@SStdnd 10)7dwihl; amhanm ng nol ecul e.

In an e di men t he rovvthe nC|n

& ol Pr Srenizets G Ton Perr i gte Beg and 3 days in a
cult@@ lhEeR inchldBloYRe&drithhn ®EewRh fact or and an anti body

to a stemcell surface receptor. In an enbodi nent, the

SeqR Bt cRBAiAER the h{ze@iddqﬁau&e géne‘iéﬂn%QH@EF’@ﬁBﬁ of a
gr owt henhanci ng nol ecul e, wherein culturing the

celaprlying hlmsl oeac BTy gr,aéwphstn@bleu fae palerding dinstinges %@ls thigging a

ond contai ner that includes the
denﬁgh\%\%ﬁh% %g nmol ecul e. In an enbodi nent, the

gr anpp]lyngrtha rﬁmstmgssmmllle ¢ollasecandsghdiedtetitible thort fetecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

- during a low-serum time period, culturing the secbnd—pass cells in a culture
medium including less than 10% serum; and
during ‘a high-serum time period, culturing the second-pass cells in a culture

medium including greater than or equal to 10% serum.

In an embodiment, the method includes generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

during a hypoxic time period lasting at least 2 hours, culturing the second-pass

cells under hypoxic conditions; and

during a non-hypoxic time period lasting at least 1 day, culturing the second-pass

cells under non-hypoxic conditions.
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consi sting of: plasma, collagen, fibronectin, a growth
factor and an antibody to a stemcell surface

w0 e@spewp0 There is al so provided, in accordane€r/w265/000571

an enbodi ment of the present invention, a nmethod for
treating a condition, including applying endothelial
progenitor cells (EPCs) to a vicinity of tissue or a
SPAGH ilbodiath) tﬁecﬁaetﬁ{?%ﬁl%]ﬂgs %éh%hﬁ#‘&le'ﬂpt‘s bgP”S' sting
of 7 tissue of "a peripheral nerve of the subject, '
t i splgng bload e ntfirst gradient cusatdy Sorewlentng Brsppass Ivells having a
ubj ect optic nerve of the subject, choroid tissue
dens%y?%s%ﬁlagdgfﬁggfr?l, retinal tissue of the subject,
subpplehg fied figsppase colls tohe scoshdl @eidienc suitublel fot isslsetingafecand-
subject, kidney tissuye of the_subject, tissue of a
passg Qe F5as] bef‘ﬂ@“ﬁl%?é‘eél%ﬁg/g@e of a fractured
bog i a hiysersdpRicafiho privll IASRE-dt 1GSUP hdrs! ABHP iRCIecond-
infected tissue of the subject, contused tissue ofthe
passsghls Beder hyjpareapaig, copditignsathechyperoymim g peried charasteriged by a
COzggJe?ﬁpéTBatE{tﬁMS%i sue of the subject, tissue of a linb

e subj ect, il.ssue of a skin graft, and tissue of
a dedng avdrebyrswaprie timeipeiodiastitgatdedsi bday, chluring the second-

enbpdi ment , t he d |ncl.udes .gener af | e FPCs .
passb)? ?ﬂsaplg}%ﬁ n%ongtfyggiggqmgc 2 |81rh é)gs’grﬂ%d :Lz)%?l g]é%?%pé% etEF% rperlod
charagbeediby@ 01 Istel pess thal dreghaivtd 5%. a density | ess than.. .

1.077 g/m; applying the first-pass cells to a second
gr adareathbadimeitpthe nfethiod seihelet pagrang drdiRGsbycel | s

havi ng. a densjty_between 1.055 and.1..07 /m; and .
" epRSiof G 3 BRDEPIGR: DURNS YD et grlS Daving o
denfiSt¥EeInl #55mnd 1. 074 g/, by culturing the

second-pass cells for a periaod | asti n% bet ween 3 and
30 applying the fissi-pasrss i AtSecand radie SHitbie fargslecting second-

] 5 [y i. e including the
pass%?@%ﬁ%gl¢1 %d%dgﬁ%%@%@%%%%l ndtﬂ%llflh% 2%:% for selecting
f i celuniesthe sedohd-phss\celiginae ddhwsé medivgsincluding at 1@tone agent

- applying the first- s cel.ls seco .
Seleg{eg“d?%lﬁt %:hts ASPEIYIBE %ft'el‘g N Blegné’c c?%tgppggrsl’s %ge%%g gen-family
molBais, N{7-p-estedisil} ysthumtwesriol] .a@5&tradidl Hefvaivg/ sdtradiol valerate,

appl ying the second-pass cells tq a third gradient
estradipl SEMENAG, MERTBEh | RSPy PTHERSn 8| POERMRHARY molecule,
prof8Radnby betymBaicl. 05propditbrdnd)68 g{ytmdxgpg?geskda@ﬂeeasi BaFoate,
Ity

he nunber of cells having a dens 2t ween 1. 055 and
med_[c_ng@@ggﬁtmope acetate, a statin, simvastatin, atorvastatin, an antidiabetic agent,

i

and rosiglitazone.

applying tissue including the stem cells to a first gradient suitable for selecting .
first-pass cells having a density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; and

increasing the number of cells having a density between 1.055 and 1.074 g/ml,
by culturing the second-pass cells for a period lasting between 3 and 30 days.

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

invention, a method for use with extracted blood, including:
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by culturing the third-pass cells for a period |asting
between 3 and 30 days. In an enbodi nent, the nethod

w0 p@bae®e0 gener ati ng the EPCs by: appl yi ng bl opdrAI2o@s/000571

first gradient suitable for selecting first-pass cells
having a density less than 1.077-g/m; applying the
first-pass cells to a second gradient suitable for

S . o . Vi : .
T g o o P AR e BRI e «
densityele$sshan! .@7sgmdfl;ace i ncl udi ng an anti body. In an

enbodi nent ,. the nethad i ncl udes .gener.afqi .

C 0D O R R a0 ¢ ol 5o EEGhAbE T, L (eond-
pass Salcs)e@{rihgldéﬁﬁ@bemsﬁméﬁ bisd hexd ggnl;a density |ess than

1.077

g/ m ; applyi the firsf-pass cell

oriAEFTRS SErBaBFLoT O dar e Gt eacl Eer SO B
by cdl@Mh the BedRADatYcelStoMaPRridd BSthodRevebn Q Ahd GO ihys; andl

culturing the second-pass_cells on a surface 1ncluding

a igewsilring eragamitar sellsis thecqitared s t han col | agen or

fbronectin.In an_enbodi ment, the nethod includes

gelermtembgdineat, hespragenitan spls figluse oendothsligl progegitor cells

. . ot - '

QSRR B R g i el

1 Fitde 08 SecC BlvRichO it 80E@. Aliftf L Nmitiihak | 61 1R present
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increasing the number of cells having a density between 1.055 and 1.074 g/ml,

by culturing the second-pass cells for a period lasting between 3 and 30 days; and

identifying progenitor cells in the cultured cells.

Tn an embodiment, dividing the first-pass cells includes setting the first portion to

be larger than the second portion.

In an embodiment, dividing the first-pass cells includes setting the first portion to

be smaller than the second portion.

There is also provided, in accordance with an embodiment of the present
invention, a method for use with extracted blood, including:

applying blood to a gradient to select cells having a first desired density range;

increasing the number of cells having a second desired density range by culturing
the selected cells for a period lasting between 3 and 30 days; and

identifying progenitor cells in the cultured cells.
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In an enbodi nent, the nethod includes generating the
EPCs by: applying blood to a first gradient suitable

wo orosagtoect i ng first-pass cells having a densiP@T/IEess/000571
than 1.077 g/m; applying the first-pass cells to a
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cells having a density between 1.055 and 1.074 g/ mn;
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a RA¥MBodidEt, RSYTYias tead3dddne 1 grh@@tinc?ud® BpSlying the blood
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ingafepelyrichef sacieshandyapiskicolydia. peri od
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In an embodiment, applying the blood to the gradient includes applying the blood

to a Percoll-like gradient.

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

invention, a method for use with extracted blood, including:

applying blood to a gradient to select cells having a desired density range;
culturing the selected cells for a period lasting between 3 and 30 days on a

surface including autologous plasma; and

identifying progenitor cells in the cultured cells.

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

invention, a method for use with extracted blood, including:

applyiﬁg blood to a gradient to select cells having a desired density range;
culturing the selected cells on a surface including an antibody; and
identifying progenitor cells in the cultured cells.
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characterized by.a CO2 | evel of less than or equal to
5% . .. . .. . In an enbodinent, the nethod includes
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identifying progenitor cells in the cultured cells.

There is also provided, in accordance with an embodiment of the present
ihvention, a method for use with extracted blood, including:

applying blood to a gradient to select cells having a desired density range;

culturing the selected cells for a period lasting between 1 and 5 days in a culture
medium including greater than 10% serum; and

identifying progenitor cells in the cultured cells.

In an embodiment, culturing the cells includes culturing the cells in a culture

medium including less than 20% serum.

There is also provided, in accordance with an embodiment of the present
invention, a method for use with extracted blood, including:

applying blood to a gradient to select cells having a desired density range;
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In an enbodi nent, the progenitor cells include
endot hel ial progenitor cells (EPCs), and wherein

w0 d@stizdoyé ng t he progenitor cells includes i deP€T/An2008P00571
the EPCs. There is also provided, in accordance with
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ent Ieo l?)bdlmen 1'?1919’1 (%fle %]t g'has%}u?gtige %glq d includes
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culiaghg thehal\ls foga duhitiorsof lbegdenddind8daysy range; increasing

the nunber of cells having a second desired density
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15 perfypngbaards angﬂ?%ceﬂﬁaura% S high Seraim s perlag™
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In an enbodi nment, applying the blood to the gradient

| nofyidess %&B' ?‘ﬂo@ﬂe@l R04cdoRiaficd Al 8 tensHdiinadk Soff eae present
sel ectin having a density between 1.055 and
invant@Rde ge d for use with extracted blood, including:

20 applying blood to a gradient to select cells having a desired density range;
during a hypoxic time period lasting at least 2 hours, culturing the selected cells
under hypoxic conditions;
during a non-hypoxic time period lasting at least 1 day, culturing the selected
cells under non-hypoxic conditions; and

25 identifying progenitor cells in the cultured cells.

In an embodiment,. the hypoxic and non-hypoxic time-periods are within a
culturing time period lasting less than 30 days, and wherein culturing the cells under
hypoxic conditions includes culturing the cells under hypoxic conditions during a first

two days of the culturing time period.
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In an enbodi ment, increasing the nunber of cells
includes culturing the cells for a period |asting

whedndaz9el and 8 days. I n an enbodi nent, appl yP@DIi2ees/000571
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enbodi ment of the present invention, a nmethod for use
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r.adi ent. to. sel ec | s ing .a.desired density
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cells in the cultured ceIIs In an enbhod
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during a non-hypercapnic time period lasting at least 1 day, culturing the selected

cells under non-hypercapnic conditions, the non-hypercapnic time period characterized
by a CO, level of less than or equal to 5%; and
identifying progenitor cells in the cultured cells.

In an embodiment, the method includes setting the CO, level during the

hypercapnic time period fo be at least 6%.

In an embodiment, the hypercapnic and non-hypercapnic time-periods are within
a culturing time period lasting less than 30 days, and wherein culturing the cells under
bypercapnic conditions includes culturing the cells under hypercapnic conditions during

a first two days of the culturing time period.

In an embodiment, the hypercapnic and non-hypercapnic time-periods are within

a culturing time period lasting less than 30 days, and wherein culturing the cells under
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surface is coated with at |east one plasma selected
fromthe |list consisting of: allogeneic plasna and

woersgened c pl asma. There is al so provi ded, i nPCT/IL2005/000571

accordance wi th an enbodi nent of the present
invention, a nethod for use with extracted bl ood,
|nF:udkng: appléing bl ood to a gradient to sel ect
cells havi.ng a sired.density range; Ur i ng.- .
bypeccapigconcitian Seliie rlirne e Cﬁ%cﬁagﬁa’e%%ﬁlg Chithid Quring
a lasBvM s BrhaREInRBe@leaRtbe ot her than col | agen or
fibronectin; and identifying progenitor cells in the
Cufrt M GbSEInkR; th RyicapHiR A Mo hypdtedphiertinngpérives arl wishin
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a cultwang tiee peripd Fgeng feenthen 39 ﬁléYSg@afﬁkV IS Hi-cifpTipg the cells under

hyp gﬁﬁuéo%diq%s IRAsits QGrifl theCQik 3064 BPétciindy efRaions for at
re 1s also provided, Tn accordance with an .
leaselthauts haweerot fitshisvoptapsandta lastvendpsf te qHitHeg time peripde
wi th extracted bl ood, including: applying blood to a
gr dmae ambodimsad, edturing fesceHa uidey hapegesppicegnditipny is performed

p“"%@’tn‘izdgjléﬂﬁgﬂhsﬁé‘“ﬂﬁ‘j‘&%’%@@“ﬁi’gﬁ%’ﬁ% Ratng D ncl udi ng. up
0.5% s i i fvi . Vet .
cufl gp Sglggghegt? Cuﬁ@gtﬂ:m éé:'lal ? gg(’i’e:g %gg%}gag’g{c Oflitidnd 2 pbitGmed

. : S I'n accor dance
followinp calfuriighbsltelie nhdep hod-hgpeprapsiecbnditiosnt i on, a net hod

for use with extracted bl ood, including: applying

(tjﬂ aodrd & alsgr@eviead, incacseldande oth| an leenbbdigreat ¢éshe guiesent
. ensity range; cujturin e selected cells for a
me‘p’E’é‘PPac?antgg‘% ng%wmﬂ%di?%dsm W& n a culture

e E?ﬂﬂgﬁ&d&b RAGrali@atoaklcbi@lls %S ithtiesabdldensity range;
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an oeﬁtm?g thenselecid) qalls ing eHRIC B1908M FRAERSS st [gpit e rgent
| ] r & ' ] i ihh
w18 i Bl R, T O RSB g
estrogdvafiiiiyn moddcuteh el 7of-esredioli nymei oatrioh At dgadiplderivaive,

estr\évclii%{] vgfe(:}atcea, Cft:s%gdigll 839pq0na'ter,] Crhéégjaﬁ]cg, quinestrol, progestin, a progestin-

family molecule, progesterone, synthetic progesterone, hydroxyprogesterone caroate,
medroxyprogesterone acetate, a statin, simvastatin, atorvastatin, an antidiabetic agent,
and rosiglitazone; and

identifying progenitor cells in the cultured cells.

In an embodiment, the progenitor cells include endothelial progenitor cells

(EPCs), and wherein identifying the progenitor cells includes identifying the EPCs.

Tn an embodiment, applying the blood to the gradient includes applying blood to
a gradient suitable for selecting cells having a density less than 1.077 g/ml.

In an embodiment, applying the blood to the gradient includes applying blood to
a gradient suitable for selecting cells having a density between 1.055 and 1.074 g/ml.

There is also provided, in accordance with an embodiment of the present
invention, a method for use with extracted stem cells, including:
applying tissue including the stem cells to a gradient to select cells having a first

desired density range;
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appl ying blood to a gradient to select cells having a

desired density range;during a | ow-serumtine period,
weosaeiony t he selected cells in a culture medPCmIL2005/000571

i ncluding less than 10% serum during a hi gh-serum

time period, culturing the selected cells in a culture

medi um i ncl udi ng greater than or equal to 10% serum

an [ ]S I
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e Tt FrRatmsRs pidHie B A amaBe ke ot ooty
the gridietel | s during the Iom#serun1t|ne period incl udes
culturing the cells for a duration of between 1 and 5
daws an kmbadinRit) @gply@atthe fidshé chitgs bhtyiagleli®riduid dblls td ehe
(Q h-serum time period includes culturing the cells
gra - a duration of between 1 and 30 days. In an
enmbodi ment, culturing the cells during the | ow
ti e A9efnbeflimenty épplgf}%e@e plissee indudes| snphing f%tﬁle 0%1@ tos the
gradisffti Ng the high-serumtinme period. In an enbodi nent,
culturing the cells during the | owserumtine perlod
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hi gh-serum ting period. There is al so provided
gradienor dance wi th an embodi ment of the present

i nvention, a nmethod for use wth extracted bl ood,

i ndh wdi wgbod@pmty thegmigthod dnaledes etractingnithe tstens skt from bone
mm% gl ls having a desired density.range; during a hypoxic

I e period Iastlng at Ieast 2 hours, culturing t he

f}glneﬁ;ggn)l(ti():oc i ent Hl%:{nletgé? é: ?r?o ﬁﬁ'mgggﬁ{ s? ceﬁs $rom bone
margaw tafatitigtd éaerasﬁdlﬁsi‘ttbaﬂstm bél&. u n d er non- hypox | c

conditions; and identifying progenitor cells in the

c ulTh ufi eahbedihlest, tHeiméhodeintlodts RRticting e da3p oxlisdroamblood.

non- hypoxic tinme-periods are within a culturing tine

perihaf elndsditiegt, leshethdbificld@esdaltsringhel colRefictades:

culturing the cel Is under
%J ggthe cells in a first container during a first portion of the period;

removing at least some of the cells from the first container at the end of the first
portion of the period; and

culturing, in a second container during a second portion of the period, the cells

removed from the first container.

In an embodiment, the method includes removing the at least some of the cells

includes selecting for removal cells that adhere to a surface of the first container.

In an embodiment, removing the at least some of the cells includes selecting for

removal cells that do not adhere to a surface of the first container.

In an embodiment, the first container includes on a surface thereof a growth-
enhancing molecule, and wherein culturing the cells in the first container includes

culturing the cells in the first container that includes the growth-enhancing molecule.
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hypoxi c conditions includes culturing the cells under

hypoxi ¢ conditions during a first two days of the
we@iosaeiopy ti ne period.ln an enbodi nent, the hR@EDKi2005/000571

and non-hypoxic tinme-periods are within a culturing
time period lasting |less than 30 days, and wherein
culturing the cells under hypoxic conditions includes
cul [ e [ [

Culth ' Bl chJ‘rﬁeI& e 4R t%%];%agag t@%lgam id 150854l o et
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cultes%?hﬁcgﬂgn e sgeindsPreeplroReipdes g g1 M@n%wfegule
under non-hypoxic, conditions.. In an enhodi ne
cullpuds fgbedimeRte thes é nPARSEE; woleggite |361ﬁ§teq1 Jrom the list

conﬁ@ﬁﬂggé 1B Lhshg) Aogg»aﬁg ﬁBanEéHﬂ BGrdhie Babi §ndJ£Hj§r[t1body to a stem
non-hypoxi c conditions. Thére is al so provided

Cdkﬂﬁﬁ%ﬂ@ﬁ@@“mnth an enbodi ment of the present
invention, a nethod for use with extracted bl ood,
i ncl udin ap ng blood.to_ a gradient to select
col | 5 hadPEEREL DI SR BERON PR ERRODIMERTS o
hyper capnic tine period Iastlng at |east 2 hours,

Culth WEddihntd'Rith &h 8abEdinRR dfihdReRnt ﬁi%}ﬁfoﬁ aPpkthod is provided
condi tions, the hypercapnic tinme period characteri zed

for U?Ol@i:lt@(ﬂlﬁf@@lé]&tl@g, tde grogfing lsadrtislial gregepigeracells (EPCs) from
hUIHEQ: mﬂﬁ@fa? e Thiss (r: ?ﬁgﬂ) ung'eﬂlgpléﬁtecL GRSt alﬂeglf”‘yo induce

i ng the selecte non- hypércapn
vascldnghnbms) raggl/ot raagwgmehly pardeiapmtowasmulmzaptmm d“d’plcaﬂy, Peﬂpheral

blofg e SO esn iR F ¢ PRy it el su il o
; 5 i s
ﬁmchﬁﬂ bﬁxché?by'a n?@ bbﬁfd)rdmﬂhkn déﬂ@ﬁy gRidked (sudl as;dm«ﬁletdaptmgep, or

t he eve In erca nICtI eriod to
NySqiepdadd G5 dhen IR ST sy, gl G By GrriSpcally
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time period |lasting | ess than 30 days, and erein

culg tpgripdhgsammpdesc ate|. takem dfer phenotypic assessment. Expanded cells are
collected and saved until implantation into the patient.

A series of protocols are described hereinbelow which may be used separately or
in combination, as appropriate, in accordance with embodiments of the present
invention. It is to be appreciated that numerical values are provided by way of
illustration and not limitation. Typically, but not necessarily, each value shown is an
example selected from a range of values that is within 25% of the value shown.
Similarly, although certain steps are described with a high level of specificity, a person
of ordinary skill in the art will appreciate that other steps may be performed, mutatis

mutandis.

41



10

15

20

25

hyper capni ¢ conditions includes culturing the cells
under hypercapnic conditions during a first two days

wo@toosheoogul turing time period. In an enbodi meneCTAL2@05/000571

hyper capni ¢ and non-hypercapni c tinme-periods are

within a culturing tinme period lasting | ess than 30

days, and wherein culturing the cells underhypercapnic

conditions in &3 /Sl gt he, gekls under

hygercapnic.cg%%?tignssg%p%%%eéﬂﬁ%st f%n days of the

c upitpblengontpinerspeidboas cnlugndisheboialebg cogtpe with one or a

C | Q0= hy-ner 1. Ui ke j .

com AR O B R RE AOROE, [ T BRNLEES, R spponse
antibgdies to argenitne reell wurfagk treneptogs tuch as €103¢, (d83, Tie-2, VEGFR-2

pni ¢ .condi ti.ons Jncl lLpuring the. cells

<D AR iR e R o b Rt Brown
factdegPe®Ey a first two days and a |last two days of the

culturing tinme period. In an enbodi ment, culturing the

c eEksmplede ICJaYipg Tz Msks Gdhdiviolossusiplaspel f or ned pri or

to culturing the cells under non-hypercapnic

CORgH 20 'P1S flakiid: PipLE R el bf callprbpritiva t he cell's

under hypercapnic conditions is perforned follow ng

CULhatingner T178 Tk Surkitd6pith G- pLYRES €aPBY GorfeOitehgt 4BGISgous
There is alsqg provided, in accordance wth

an

plaspadserae vadffory therogririfiteed due ispias graMernativaby, iuth Rlayma fiem a

diffidt ré_oﬁ?&&,r Gfch &6 pszﬁQ @onﬂrﬂaﬁlié{gﬂ RGi1a3P Blo¥l Ceric8Rdr @mBcula,

radient to select cells having a first desired

CA, sity range; culturing the selected cells in a
cul ture nmediumincluding at | east one agent sel ected
f r &ollediplasing froputhe bpper frgetofn of Wik@H, tubesF, FGF,
erythropoietin, estrogen, an estrogen-famly nol ecul e,
17 ¥l eshiflask with 2Sgtkmasma. estri ol , an estradio
derivative, estradiol valerate, estradiol cypionate,
me $dqubate bt 370 foe fleast 30 pmogestin, a progestinfamly
nol ecul e, progesterone, synthetic progesterone,
hy disaydoplesyeest er one car oat e, nedr oxypr ogest er one
acetate, a statin, simvastatin, atorvastatin, an
antWahdhslt twicameoim! PBRd rosi glitazone; and identifying
progenitor cells in the cultured cells. In an
enmbbdksrmn ready i@ upe.ogeni t or cel I s i ncl ude endot hel i al
progenitor cells (EPCs), and wherein identifying the
pr @3aniplo?: Cedting T-18 fadda svitlo2S)ighhyFibgondeenEPCs. | n an
enbodi nent, applying the blood to the gradient
I N@Eob @O ST-aP [Hlayksh Brdpbrea@) oo the day of cell preparation, or (b) one day

before the day of cell preparation.
Prepare 50 ml of 25p1g/ml Fibronectin solution in PBS.
Add 250ul Fibronectin 5Smg/ml to 50ml PBS
Fill each flask with 2-5ml Fibronectin 251g/ml.
Incubate at 37°C for at least 30min.
Collect Fibronectin solution.

Fibronectin solution can be re-used if stored in sterile 50 ml tube at 4°C, typically

for up to 1 week.
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a gradient suitable for selecting cells having a
density less than 1.077 g/m . In an enbodi nent,

wa@ppss2mgo t he bl ood to the gradient includes ap@i/mi2oes/000571

bl ood to a gradient suitable for selecting cells
having a density between 1.055 and 1.074 g/m . There
is also provided, in accordance with an enbodi nent of
th Ny jon, a nethod for use with extracted
stgﬁgggﬁﬁgﬁmkﬁﬁﬁﬁﬁﬁ'ng: appl yi ng tissue including the
st I o select cells having a
fi?%%ggéé??éﬁmgg%éﬁgggggﬁ%e;increasing t he nunber of
cel ' j ' by
o A B SRRANS AEYLEH (JGH Urbger@AYRT),

culturing the selected cells for a peri ting

P Al e S RS
o G5k 2D 7R et T Dt ) U3 BROLH bCHIPRARGL B (BP0 day

an enpbodi ne

befdre §uday oficdllugtesaratppl yi ng enbryonic cells to the

gradient. In an enbodi nent, applying the tissue

i nQoatBsskeapithHibrgndegh,als deelibad indExtatmplegh.adi ent. 1 n an
enbodi ment, applying the tissue includes applying

pl Fegntalds mbbf Sughal AfwCiradol@tién il PBSAIN enbodi nent, the
nmet hod i ncludes extracting the stemcells from bone

marAda 251 ai-eneedmgentio 25MEPBEL hod i ncl udes
nmobi l i zing the stemcells frombone marrow to

fagij :bidﬁttfasl@ﬁth%%liaﬁﬂilC@_Mtng/rﬁt emcells. In an
enbodi nent, the nethod includes extracting the stem

Ce'+&ga{eqmm£%#°cbp%§pg ghadb@ent, the met hod

includes culturing t I's includes: culturing the

ceh¢@h&gwgmﬁy%§§oﬁﬁg&ainer during a first portion of

t he peri od,; ving at | east sonme of the cells from

thwﬁég%gg‘gggglpﬁ' at the end of the first portion of

t he period; culturing,.in a second contai ner

duﬁﬁ&&sgmﬁ@ﬁﬂﬂﬂrﬁﬁftion of the period, the cells

Cell Preparation

‘Mix the blood by gently flipping the blood bag up and down.

Transfer blood from bag into a sterile 500ml bottle.

Load blood onto a Ficoll gradient.

Fill tubes with blood up to 50ml.

Spin the tubes for 20 minutes at 1050g at room temperature with no brake.
Collect most of the plasma from the upper layer in empty 50 ml tubes.
Collect the white blood cell ring (e.g., the PBMC) fraction from every tube.
Transfer each PBMC to a new 50ml tube, pre-filled with 15-20 ml of PBS.

Adjust volume to 30ml per tube using PBS.
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renoved fromthe first container. hi an enbodi nent,
the nmet hod includes renoving the at | east sone of the
w@edosazqope| udes sel ecting for renoval cells theeT/adoey®o571
to a surface of the first container. hi an enbodi nent,
renoving the at | east some of . the cells includes
sel ecting for renmoval cells that do not adhere to a
S.ugéi?(:t%bgg 4185 frhing fes Caﬁng Nef roddl RApeARE MRINYiscdr ethe
fir contai ner inc udes a surface thereof a
supegratamt.nenhanci ng nol ecul e, and wherein culturing the
cells in the first container includes culturing the
c eGestly mixt dell pelletsind cesuspénderitht haml PR8I udes the
gr om h- enhanci ng nol ecul e. I n an enbodi nent
gr @mibmnhanmt«mgs obxvecufoer iwbes piteonesd Ml drhct ﬁ%sl fill ghat tube
Si. St pl asma, col |l agen, fibronectin, a growth
upt?gg %ﬁ% An antibody to a stemcell surface

%ﬁtor In an enbodi nent, the second contai ner
PLERTPHH a surface thereof a growt henhancing

c@hﬁreeeﬁ?%?ﬁmer??eﬁai%ﬁriﬂg the Ee: Fﬁt ' the
zrrg: é%%?g? I%Pi’%ﬁrg@%%ﬁm tu:}{“ilet gfo‘ﬂ ﬁ“‘enazﬂcf‘ﬂ;' "
m the list co t] 0
ol grare gatiedgei V7 aph REavre BEPEah 2 dot o Lo

 hur@t drBR Mo ke AbeRince kY, AT a0 e g, OrmMDEU'BAL(EEffered o

DESCRI PTI ON' OF EMBODI MENT accor. dance W o
pH Jrioditeint 1 loml mstopy e Ehim GRHBREH BHTRR. o bPIfgon of 0.5%
d&ﬁ‘%&@{ﬁ s | S8Rl 099 ﬁhﬁf €6 SN FRpk4) 0, mBNBDYAqBifRged to

progeni tor cell$ (EPCs) from hunan
pHﬁelbl pheral bl ood. The EPCs are typically inplanted in

a patient to induce vascul ogenesi s and/ or angi ogenesi s
and¥ior togetbera a)ullOami geltsi d@nveﬁ‘ﬁlpmdhﬁ Gell Bsenargsiea siips gessghed

S EESTATHT il Rl SHRBILSR b, b o 0

by one or
huf® 6 WivhRrsefbem slibtiing 083 Bia€Ch 1()311MtH@ss FemdbEDTA (buffered to

gotl Prep, or Nycodenz), and are then allowed to adhere
pH; o4t|ssue culture dishes. Cells are typically grown

for_3-30 days.in an en ched C

sev%lia%ﬂ or ﬁoﬁé’fﬂlﬁlrﬂ?‘@ﬂﬂ ahﬁndt@)eyﬂiml"f’ﬁﬁw%g”é‘?f%og‘ adientgf £972
o/ R frepRELh §Bps QPERP(IPD L @ﬁ%@%ﬁff&;‘mfof i Fl'dmﬂﬁdoh‘.lﬁbﬂl of 0.5%

are coll ected and saved unti l

ant at j on h
human pebavine serum albumin, 0. 8% NaCl, 10 Hepes, 1 mM IET)LIOA Ebu?fered to
pH 7.4).

Centrifuge 30 minutes at 700g, e.g., at room temperature or 4°C, with no brake.

Collect the isolated cells from the interface between the gradient and solution of

0.5% bovine serum albumin, 0.8% NaCl, 10 mM Hepes, 1 mM EDTA, pH 7.4.
Centrifuge 10 minutes at 395g, at room temperature.
Diecard supernatant and re-suspend pellet in 10 ml culture medium.
(2) Prepare Percoll gradient for cell density of 1.060-1.068 g/ml.

For example, for 30ml continuous Percoll gradient preparation mix in 50 ml tube:
13.5 ml Percoll (Amersham)

44



10

15

20

25

A series of protocols are described herei nbel ow which
may be used separately or in conbination, as
wap@sopp@t e, in accordance with enbodi ments oPCT/H2005/000571
present invention. It is to be appreciated that
numeri cal values are provided by way of illustration
and not limtation. Typically, but not necessarily,

h I h ' f
o val ues that | s AR AN SBlBe EpERtARs " o, O
Simlarly, alt ho“ﬁ?g‘f%}'&%ﬁﬁ‘e’ﬂﬁt@%oﬁﬁ described with a
I Cl a

hi gh | evel of speci ty, person of ordinary skill

in . art Wil ' o) be

o rafindls 108bib g PRROS Bifor Pk thd T RAREABY 7,

di LN ' I.n t

ai SRSl B i PR BURE The oBHER: Bediid e

EPG; gr qwt h- i .es,,.. I

corF e il BE A 0B 5 uRRgh 8 LFUCEER, ABpf e cots
on thePapslbgradisntch as CD34, CD133, Tie-2, VEGFR-2 (KDR),

CD144 or nol ecul es such as LDL, VEGF, FGF, |G- or

pl @eatrdhgeBdrmivadd@) opmhthbaidirgites( PDGF) . Exanpl e 1:

Coating T-75 flasks with autol ogous plasnma For 20 T-75

f | it ehriced PBMITs dnldaragefyr @fo £80 nl fwbepar ati on Coati ng

of T-75 Flasks surface with the plasma can be done

us iRy the wite! vagoRBS, Rb@sifie noawM ac3doogn t he centri fuged

tissue sanple, or alternatively, with plasm froma

di fResiispBid I8 G0MPBS; bettrifige PO atira 00Er ci al |y

avai | abl e from Chem con of Tenecula, CA, US. Collect

Pl FeFRpbEDIN50 e PEM eéntfifua6 O afin 8F20Bixc@! | tubes Fill

each flask wwth 2-5 m plasnma. Incubate at 370C for at

| earske 380/ sBmploi o Gophtapma. Wash flask twice in 10n
PBS. Fl asks are ready for use. Exanple 2: Coating T-75

f 1 asdegm\reparg@ig®/ M Koronectin: For 20 T-75 fl asks;
Préepare (a) on the day of cell preparation, or (b) one

daserum can be obtained directly from the patient's coagulated plasma (“off the

clot” serum), or prepared from plasma generated from blood pre-treated with an

anticoagulant.

For example, for preparation of serum from blood pre-treated with an

anticoagulant:

Take plasma that was collected from the upper fraction of Ficoll tubes (See

above description of Cell Preparation).

For each 50ml plasma, add 1.2ml 0.8M CaCl;2H,O or any other

chemical/biological clotting inducer such as Calcium Chloride, Thromboplastin,

Thrombin agonist peptides or others, in order to catalyze the clotting mechanism.
Incubate for 0.5-4 hrs at 37°C.
Spin coagulated plasma for 10 minutes at 3500g.

Collect the serum in a new tube. Do not allow the clot to mix with the serum.
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before the day of cell preparation. Prepare 50 m of
25ng/ M Fi bronectin solution in PBS. Add 250m

wo-2dsoz®ed i n 5ng/ M to 50m PBS Fill each fl askCmIi2005/000571

2-5m Fibronectin 25nmg/ M. Incubate at 370C for at
| east 30nmin. Collect Fibronectin solution. Fibronectin
sol uti on can be re-used if stored in sterile 50 m

tu 4 i cal °
tvm?%gél&r%e egog [%é/dnhglp ?3‘3{13’? Y S ﬂ%l(ftenpg?‘ % 20 C until
use.Dri ed flasks can be saved for one week at room

tenperature (RT). Exanple 3: Coating T-75 flasks with
Fi bronectin and 5ng/m anti-CD34: For 20 T-75 fl asks:

Pr €elirGoumingon the day of cell preparation, or (b) one
day before the day of cell preparation. Coat flasks

Wi Phe-fiilliowrseetplates wish S@L diylaadiie TBXa4tml € 1. Prepare

25 m of 5rrg/r?1 Ant i -%4 sol uti gng?(n PBS. Add 125m

anMaI@DSﬁdihftEJ’nﬁrby &ansze&mf 2608 f cenﬁahifl@tameffim&iﬁta%ﬁ@weu
i&i I ncubate for 2h at 37C or over
andﬁ‘%ﬁ?nt bymem&wnéﬁogﬁu body sol ution. Wash fl ask

twice in PBS, Flasks are ready for use. Cell
Pr &9a¢ PRl dm“fd £¢lls ogtosgeh pithg & shagybers plismegytometesl ood
%qu and down. Transfer_ blood frombag into a

upcler@rbighind tlue (dgad) cpllodat lavinothg centebPf squares of the

upp%ﬁ‘é'l@@érchgﬂnbérswbes with blood up to 50m . Spin the
tubes for 20 mnutes at 1050g at room tenperature With

NO TPFRIEEL than 10 cells are counted, make 1:2 dilution by transfer of 50pl of cells
sample to S0ul TB.

If more than 200 cells are counted, make 1:25 dilution by transfer of 20ul of 1:5

~ suspensions to one TB-containing well, and mix gently by pipetting up and down.

Calculate cell number for each chamber according to the following equation:
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

% Dead cells = No. of Dead cells/(No. of Viable cells + No. of Dead .cells) x 100
% of dead cells should not typically exceed 30%.

Calculate average cell number.

Record counting results.

Summarize final cell numbers and yield of cells/ml blood.

Medium Preparation

Calculate the volume of needed medium
Prepare culture medium.

Medium should contain 1-20% autologous serum.
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Col I ect nost of the plasma fromthe upper layer in
enpty 50 m tubes. Collect the white blood cell ring
w@ e00g/12000he PBMC) fraction fromevery tube. TrBROEIE005/000571
each PBMC to a new 50m tube, pre-filled with 15-20 m
of PBS. Adjust volunme to 30m per tube using PBS. Spin
tubes for 15 m nutes at 580g, at roomterrperature and

e S s
0.5pymit ¥ 1freinl, bibeg/nil Atl00gaL 36 exhmblehEPOA0.0110ITU/HNALGE (1-

ot 325t S el aE 5 2 S e R frern

moREAEY §Hen@f orilthgﬁzwegé]m anf rt]?eoé’ersﬁecg ﬁﬁﬂr@ﬁ&arplfanée QZ%%gmug, or

by m xi'ng together: (i) solution of 075%h
the gprréspondies setanity: @Itdblurmaic;cutlhs $é/4g Nau@ gstatif WOI-}J@ZSIBQ almdmlsy’btlc

2o (e pctebles o0 Sl Bl sisid norhents Sistisd s Smeen

r rzucmad gl .
A b o v o iad & WUNRE (o e ar R RRE S 2000 DA,

andqombinagieps theigof r om t he CeI | Preparation steps

descri bed above, with (b) 10 m m xture of 10 m

qmﬁt Prispothesizad Bt the stepaid sprasduriire otem. BymNeFRs gorestrogens
g\&?gﬁfeéf(g 1p Hﬂ%éﬂ by%l%fﬁlgaﬁ)c oS T P& fins ]amg'i%nﬁ such

ace on top of 't
motﬂcul(esa))r amyl c‘émbm@tﬂmnﬂhembf ta'mem@pasenﬂle pflqi;d atl rtlm'lprodlﬁctlbn (074 Zhe

[ nd
R s e Ul e e e PR B
periphbraiblood fre80bjbaéd to thér ¢ffdctdepes, 1 nM EDTA (buffer ed
to pH 7.4). Centrifuge 30 minutes at 700y, e.g., at
I O OERdngilefRoF 8bu 1% Sevimidédivned t h no brake. Col |l ect the
isolated cells fromthe interface between the gradi ent
andr&alooinl eediam Adb% bovi ne serum al bum n, 0. 8% Nad ,
10 mM Hepes, 1nM EDTA, pH 7. 4.

2pl of VEGF 100pg/ml (final concentration of 10pg/ml)

Q.L

an

100ul of Heparin 5000U/ml (final concentration of SU/ml)
Sml Autologous Serum

94 9ml serum-free medium

Example 1 for Hz"gk % Serum Medium

For 100ml medium add: |

2pl of VEGF 100ug/ml (final concentration of 10pg/ml)
100p1 of Heparin 5000U/ml (final concentration of SU/ml)
20ml Autologous Serum

79.9ml serum-free medium

Example 2 for High % Serum Medium

For 100m] medium add:
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weosae@nedi um (2) Prepare Percoll

Centrifuge 10 m nutes at 395g, at room tenperature.
Di scard supernatant and re-suspend pellet in 10 ni

density of 1.060-1.068 g/m . For exanple, for 30m
conti nuous Percoll gradient preparation mx in 50 m
tube: 13.5 m Percoll (Anmershanm) 15.0 m MEM Spi nner

[.fi j : | g I luti
Cont oo Tl R R o BB br akces i 1
fi | | K di f
t nd 00 R P By TR ondegl B & 80w, The tube
Aoty Rite e LBl ol Sl gh, 100 @
Ce%’rg%féﬁg’ﬁ %0 §n n at 400 x g without brakes. Collect

enri 4h8 transfer into a 50 M tube. Fill

thg ?ﬁeewit_é] PB ; centrifuge 10 min at 300 x g. .
Re 8 16 DR RS 01 e =/ centrifuge 10 min at 200 x g.

Resuspend in 50 m PBS, centrifuge 10 mn at 200 x g.
Take a 50m sanple for cell counting. Serum .

SRR R SRR B e Chiezi v, Tromine
D SRR O°RT Lo, om bl ood pretreaied
T BT el oAt SRR Loomolonc:,
pr dB0iCat iR FETGRk gtseneuatoriot Tay. 2 o, s

Cad 22H2qg_or any ot her chem cal/biql ogical clotting

- i ndut ek 1sBrastradiol S0 maim Emebsqngentratrpn oibeAradad n,

Thr ombi n agoni st peptides or others, in order to
catl@m} Aatalegoug ferumi ng mechani sm

89.9ml serum-free medium

Example 3 for High % Serum Medium

For 100m! medium add:

5ul of VEGF 100pg/ml (final concentration of 10pg/ml)

100u1 of Heparin 5000U/ml (final concentration of SU/ml)

4l of Progesterone 0.05mg/ml (final concentration of 0.002ug/ml)

4pl of 17-B-Estradiol 0.005mg/ml (final concentration of 0.0002p.g/ml)
10ml Au’tologous Serum

89.9ml serum-free medium

Example 4 for High % Serum Medium

For 100ml medium add;
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Incubate for 0.5-4 hrs at 37C. Spin coagul ated pl asma
for 10 mnutes at 3500g. Collect the serumin a new

WO 209s/120090 not allow the clot to mix with the sSPCT/IM20E#00571

coll ected serum for nedi um preparation, or aliquot and
save at -2Q0C until use. Cell Counting Pre-fill four
96w plates with 50m Trypan blue (TB) each. Make 1:5

L
d L | . i . 2
o Bk S S SRS P )
SRR okl b Sres

fewer than 10 gells are counted, make 1:2 dilution by

trﬁﬁ?ﬁéﬂa’&g‘)@@ U8 cells sanple to 50n TB. If nore

th%ﬁﬁﬂo cells are counted, make 1:25 dilution by

tr PRSP DY™1: 5 suspensi ons to one

TB-containing well, and m x gently by pipetting up and

down. Cal cul ate cell nunber for each chanber according

to the follow ng equation: No. of viable cells x

10, 02Hi | ution factor = No. of viable cells /m No.

of dead cells x 10,000 x Dilution factor = No. of dead

celSPEt gelis fromyshe gorpiinedscell spgpengipn.pead cel | s/ (No. of

Viaple cells + No, of Dead cells) x 100 % of dead

cel Py Whesdrr! hetutes 3t 109e) spordemperamiogiscay ghe sypenatant.

average cell nunber. Record counting results.

SurGeatly nex ﬁélhladllermﬂdlre-mwp‘emfebllamjs-)ibze]og/rmf cells/m

bl ood. Medi um Preparation Cal cul ate the vol une of

neede ijum.-Prepare culture nedium Medi um shoul d

co%ﬁggﬁg#gg?gd%li{ﬁ’?ol ogous serum Medi um can. contain the

follow ng additives in various concentrations of
Incubate flasks at 37°C, 5% CO,.

Incubate cells in medium containing low serum levels (e.g., up to 5%).

Alternatively or additionally, use high (>10%) serum levels.

In accordance with an embodiment of the present invention, the cells are

incubated in low-serum medium prior to being incubated in high-serum medium.

Alternatively, the cells are incubated in low-serum medium following being

incubated in high-serum medium.

In accordance with an embodiment, (a) incubation in medium comprising 0.5%-
5% serum is catried out before incubation in high-serum medium (>10% serum), and (b)
incubation in serum-free medium is carried out (i) before the incubation in the 0.5%-5%
serum medium, (ii) between the incubation in the medium comprising 0.5%-5% serum
and the incubation in the high-serum medium, and/or (iii) following the incubation in the

high-serum medium.

Alternatively, (a) incubation in medium comprising 0.5%-5% serum is carried
out after incubation in high-serum medium (>10% serum), and (b) incubation in serum-

free medium is carried out (i) following the incubation in the 0.5%-5% serum medium,
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0.5pg/mM - 1 ng/m, or 1 ng/m - IOCOng/m, for
exanple, EPO (0.01-10 IUmM), IGF (1- 10Ong/ M), FGF
wQaeos@ogd M, VEGF (0.5-20 ng/m)
U m; different nol ecul es depends on their wei ght and
the desired nolarity can range frompg- ng, or the
correspondi ng nol arity Statin nol ecul es (e.q.

aI [ ant i.di ab gent s

) R P b on P8 Mel kot R OR S ERRE o s otom
comprisihp @SS"/@-IS"/(ESSEW&Q emmd(ce. Gii) bdford ies ticablatidn in the high-serum

2-2000ng/ M) and a progestin (e.g. progesterone
medy OOOng/ m ), and conbi nations thereof. It is :

h t hesi zed that he steroid r roductive s ste

h)o/ fygdnhodingent, é@i}%&%@ngesaﬂ‘ae %ﬁ%’st”‘ﬂ JesBS HefeFum
medﬁmﬁ@km@%dshﬁﬁafglseﬁnﬁﬁé‘em&e& | evel s. Thus, appl ying

such nol ecul es or any conbi nation thereof can increase

t hﬁlci@a@ddexﬁﬁnsﬁdﬁeaﬂdrcﬁﬁbi@ﬁﬁa@iﬂn QF cdilemsl bd shigmbd bﬂ!’bsﬁ&% of

ogenitors into EPCs in vitro, &i\rtlcula

the @éhqu i AypRsia gk Ayperanin GHE) Sub Bohes, g Mrmurs, 2436

f
houf 5% 35 nESUBAE RIGHE Hnd OF PR WEEL METRAont BOR. R e
culnmxgz 1iB9e Helo®nfor efsathplp applred BOHGiHM plotocbl.)nal concentrati on
of 5Um) 5m Autol ogous Serum 94.9m serumfree

medli tm Eordexpl af the quresehigbatéBeappiivdiiedi andh Fothe 104ims, the term
medi um add: 2m  of VECGE km (Eipal concentration
byp iR P 7 Pessiratiyn Sty T na

o I aust B ey 5”??}% SRR B Rpine

h1gh11@€)em§ offethinu(a de0%s)l of VEGF | OCOrg/ M (final
concentration of I Om/m) 100 of Heparin 50000/ m
(f FRAhinaSOGTChRlIre eidrgHolop\ard performed.

Refreshment of medium is performed every 2-3 days.
For example, when cells are cultured in T-75 Flasks:
1. Collect cells in 50 ml tubes.
2. Fill every flask with Sml fresh medium.
3. Spin tubes for 10 minutes at 450g, room temperature, discard the supernatant.
4. Gently mix cell pellet and resuspend cells in 5ml fresh medium per flask.
5. Return 5ml of cell suspension to every flask.

6. Sample cells for fluorescence-activated cell sorting (FACS) and/or

immunohistological analysis every few days (for example, on days 6, 9, 13, 16,
20, 24 and 30).

7. Follow and record culture morphology whenever culture is treated.

8. Sample culture medium from growth dishes for sterility tests at the beginning
and end of the procedure, and every 10 days during the culture period.
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4m  of Progesterone 5ng/m (final concentration of
0.2ng/ M) 10m Autol ogous Serum 89.9m serumfree
wore@sapokixanpl e 3f or H gh %Serum Medi um For 10B@M/1L2005/000571
medi um add: 5m of VEG-F | OOmg/m (final concentration
of | Om/m) 100M of Heparin 50000/ m (final
concentration of 5UmM) 4m of 17-b-Estradiol

0. Jitisogbisubiasd BruseBRE PR i elsekieL ok BBt EAF%r

Htgiing®er um Medi um For 100m nedi um add: 5m of VEGF

| COmg/ M (final concentration of I Org/m) | OOM of

He pagplied DOPO)ik ahd/of hpdregmiigent rati on of 5U/m ) 4m  of

Progesterone 0.05ng/mM (final concentration of

0. QRZR@heiappliation] intreabedEsipamibd inddiBRRABANN &ff dolldimay be

concentration_qf 0,0002ng/m) 10m Autol ogous Serum
obtaigedshy SxpRPITHOF fisceelhectiogin fof 2l o, 4o hypoyie omeitions (e, 1-
5% R O3 yamy, Qixti/opRél iy PR Bdftic2Bdn L 699/ d0),). is is

(final Eg{?%%ﬁtra_ti on z?%I Orgfgmiﬁ{(_)lnﬁ’of ‘Heggzl)nThl
typisglbodongiong ¢1 mefe tigrss.c diffeaedt ppintsfdusing a¢l) cud®ong. of

Si nvastatin 570mM (final concentration of 0.95m\M) 10m

Autler ggsude:Ser um 89. 6n1 serum free medium Cul tttring

Split cells fromthe conbined cell suspension. Spin

t ufes thodirgsdayi aliculurar B0bye T-Gonflaskyrperant oxygen controlled

incﬂla%o?.a-rﬁt %eo:@g&eﬁl%wg‘c 5% and/or set the CO, concentration to greater .- * -

than 5% (e.g., 6% - 8%, or 8% - 10%), and maintain it at this level for 6 hours. Remove
the flasks from the incubator and examine the culture. Take a sample of cells and test
viability by Trypan blue exclusion method. Set the oxygen pressure of the incubator at
21% and/or set the CO, concentration to 5%. Re-insert the flasks into the incubator and
continue incubation for the rest of the period. This procedure can be repeated, for
example, once a week during the culture period and/or within 24, 48, or 72 hours before

termination of the culture.

In an embodiment, cells are cultured in hypercapnic conditions prior to being
cultured in an environment of less than or equal to 5% CO,. Alternatively or
additionally, cells are cultured in hypercapnic conditions following being cultured in an

environment of less than or equal to 5% CO,.

Reseeding of adherent and/or detached and/or floating cells

For exarple:

For some applications, increased expansion and differentiation of cells may be

achieved by re;seeding collected cells on new pre-coated dishes in culture medium.

On the third or fourth day of cultﬁre, collect all cultured cells. (See section below,
"Collection of cells for FACS staining.") Spin tubes for 10 minutes at 450g, at room
temperature. Discard the supernatant. Then, gently mix pellet and re-suspend cells in
10ml fresh medium per flask. Finally, seed suspended cells in new pre-coated T-75

flasks. Continue culturing the cells, and perform all other activities (e.g., medium
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Gently mx cell pellet and re-suspend cells to 5-50x1
O/m. Seed I-5xI g6 cells/m. Incubate flasks at 37C,
WG 20802090 ncubat e cells in nmedi um cont ai ni ng | POT/H20N00571

| evels (e.g., up to 5% . Alternatively or

additionally, use high (>10% serumlevels. In
accordance with an enbodi nent of the present

reﬁésﬁ%%?tt %glﬂxo g}sﬁeecttgtﬁ,caag/ a? hgwlcnxt%gmggwe gse%q%ﬁép%}%es a9 JHIbAR L um

hereikt ternatively, the cells are incubated in | owserum

24, 4

medi um fol |l ow ng being i ncubated in high-serum nedi um
I n]?hm poiceine eanbd perfommedadkiyRiting (i®) culficuipaiddamdion within

[ co ng. 0.5% 5% serumis carried out before
jégtﬂt”&:ﬂj? © e tdon of theedivgm (>10% serum), and (b)

|nzgﬁgt|on in serumfree mediumis carried out (1)
be I bation in the 0.5% 5% serum nedi um
(|| bet en the i ncubation in the medi um conprijsin

15637 KRt BrcPTPITEY iR MSAer frarep Meliprzge Rien il use,

e.g nﬁgldﬂmtmﬁq}g(,g{ep(aﬁéﬂt) follow ng the incubation in the

hi gh-serum nmedium Al ternatively, (a) incubation in

medi um conprising 0.5% 5% serumis carried out after
i ncubation in high-serum medi um (>10% serum), and (b)
| n@yRE hidHof RuSHE BACLRafihl] UM is carried out (i)

folTow ng the rncubatron rn the 0.5% 5% serum

e o Chhig in3ohasEs. t he i ncubation in the hi gh-serum
rredl um and the incubation in the medi um conpri sing

h h ?%%}S\%Eéﬁ'ﬁas@ﬂgfagﬂﬁ iﬂgb‘%lnﬁg’ zlflrgo gldtfrtfs kGY ta'dﬂéteﬁt'?:ells.

serum ne | rrent techni ques

de%ﬁl'e %SH&(&}I&GWC%HS ﬁl%ﬂﬁ@&bego | ow-serum nedi um are

carri e out using serumfree medi um Increased
eX DHYSY f{xﬁsffer entiation of cells nay be obtained

by exposure 0

he cell culture to hypoxia and/ or

hy RSchdet Q&h@g&lﬁvgﬂe@n‘? Eel%fﬁglg%gﬁlﬁezmu&(gmgéeﬁe%lsr With geih' s%pager.

hour s, ne one or

2 SULSheRaE) DR HEANGR ) el ur) 0 (See bel o

oxl a protocol In the cont ext

Of Ashagylppgp%%%ngdcp %Fﬁlt)Tiprad i%é uba% at %QQC i SI minu es bnﬁéct the

detached cells and add them to the tube.

Spin tube for 5 minutes at 450g, room temperature. Re-suspend the pellet in 2-5

ml PBS.

Count the cells and record counting results.

Summarize final cell numbers and yields / number of seeded cells for every

operation day.

Divide equal volumes of cells to FACS.

FACS Staining

Wash cells with PBS.

Spin tubes for 5 minutes at 450g; 4-8°C.
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hypercapnia refers to a concentration of CO2 that is
greater than 5% After the first three days of

w@edosae@o t he cells are grown in a nedi um cont BETIIRG05/000571

hi gh I evels of serum (e.g., >10% . Exam nations of
cul ture norphol ogy are perforned. Refreshnent of
mediumis perforned every 2-3 days. For exanple, when

co B S LR el B LSy oSl

tissmedi um 3. Spin tubes for 10 minutes at 450y, room

tenperature, discard the supernatant. 4. Gently mx
celGendgnlietelbpediet.esuspend cells in 5m fresh nmedi um
per flask. 5. Return 5m of cell suspension to every
f | afsdd stininBaspére (ebildingfto stafningaais cadarixacld peileed cel |
sorting (FACS) and/or inmunohi stological analysis
ev dngubheutsba Yar 15E30r mavaaripd wateoin thedsk6, 9, 13, 16, 20,
24 and 30). 7. Follow and record cul ture norphol ogy
wheéNeshathe callstwdthePBS treated. 8. Sanple cul ture nmedi um
fromgrowh dishes for sterility tests at the
be@piniubes N[ ndndendt 460 48°acedur e, and every 10 days
during the culture period.9. Collect all cultured
cel THallyShsaftlt b@Rreho vy povchk tRChifen afd alse1is fefhinder on
FACS staining"). Applied hypoxia and/or hypercapni a
Bor some applications, increased expansion and
differentiation of cells nmay be obtained by exposure
of ¢elygarceltpelitire, for 2-48 hours, to hypoxic
condi tions ]ge.g., 1- 5% or 5-15% oxygen) and/or to
hy gt ymi BBR 8aidTbs OR tesy, af tybe coptaimmlpssthan 1xtA) eslls)s
typically done one or nore tinmes, at different points
durlf aggredafes agaivisible; Fpsicresll ewpgmsion thropgh 200um mesh. day
of culture, incubate T-75 flasks in an oxygen
c orkqad|statng weeyisawing FASSt meghéneoxygen pressure at 5%
and/or set the CO concentration to greater than 5%
( e. Ymmygize angogcopk FAGH resulgyy . and maintain it at this
| evel for 6 hours. Renove

Colony formation test

. Collect cultured cells. (See section, "Collection of cells for FACS staininé.") .

. Suspend 100x10”3 cells in 0.7 ml enriched medium containing 50 ng/ml SCF, 2

IU/ml EPO, 5 ng/ml IL-3 and 25 mg/ml BTI-Endothelial cell growth supplement
(ECGS) in M199.

. To around bottom tube add the following ingredients and mix gently;

3.1. Methylcellulose 2% - 1.4 ml
3.2. FCS-09ml

3.3. Cell suspension 0.7ml

. Seed each mix of 3 ml into two 35 mm Petri dishes (1.5ml in each).

. Place both 35mm Petri dishes in a 100mm Petri dish containing another 35mm Petri

dish pre-filled with ddH20

. - Incubate in 37°C, 5% CO,, 97% humidity.
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the flasks fromthe incubator and exam ne the cul ture.
Take a sanple of cells and test viability by Trypan

whbaes/120080 usi on nmet hod. Set the oxygen pressurRCDIL2005000571

i ncubator at 21% and/ or set the CO2 concentration to
5% Re-insert the flasks into the i ncubator and
conti nue incubation for the rest of the period. This
I for conce a week
7. BREEAbE SR P4 LR i Ol AR 07,8 V0T 2
hours before term nation of the culture. In an
enbodi ment, cells are cultured in hypercapnic

coq%bggons ﬁrlq& to being cultured in an environnment
equal to 5% CO2. Alternatively or
II e cultured in hypercapnic
L ?%%%FFRQ %éﬁ?§MAn§§%elng cul tured in an environnent
n_or Res adh rent
2. Bl 8 St 261 08 @Rl Bt B0 sl EER Bl ST n
s sElcagiplofigatitens, i ncreased expansion and
differentiation of cells may be achieved by re-seeding
3. Mk |gesthediccabd pipote BRWniY SreCodhitRE. WesHslution @l icbirté avoid
1d.ﬁg_&P?Cn the third or fourth day of culture, collect

Yred cells. (See sectlon bel ow, "CDIIectlon of
ceII for [FACS stainin Spin tubes for 10 m nut

4. Lrangfgrd0 nhgrolitsrshutis %Mﬂ’iﬂé Sotatlge 40 aaomgellsafp%%ra‘teﬁmssue

Iﬁlﬁiﬂe pl%"iﬁdtlﬂa%e’én?ﬁ‘é éc%qedaa@dlégvé‘%nd cells in 10m
fresh nedium per flask. Finally, seed suspended cells

5. TRupRVAYIC ﬁﬁ’%% Rkt Tnbur folafStShe 199@1&'58}&%0&%8 §oﬁﬁif§‘9 the

cells, and performall other activities

6. By eaalﬁ&é@c%ngregfge stiB K abons@faﬁ %bém fgﬁﬂ%@ gta{n'l %h. .

cytonetry) propriate, escrl erein.
" SOFREAR 0 A0 RO R ] e B

28 rﬂﬁbmgtairltshnloBTI—IE@dchhbmadl ol bt Ppplswena(BEGS)Celd § U/l
g % in a preservation nediumor frozen in
ree2|ng uffer until use, e.g., inplantation into the

8. @,at 130 (5:181L | g.lQ[t e 8@ cefll susper?smfno E)erF'%v %gt%l the" gurg%lel & tche
polymenzed ECMatmx.
9. Incubate overnight in 37°C, 5% CO,, 97% humidity

10. Inspect tube formation under an inverted light microscope at 40X-200X

magnification.

- Cell Specifications

If the cells are to be transplanted into a human, then the following conditions

should typically be met:
(I) Cells should be generally free from any bacterial or viral contamination.

() Cells should be morphologically characterized as (a) larger in size than
Iymphocytes and/or (b) elongated, spindle-shaped or irregular-shaped and/or (c)
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Carefully wash flask surface by pipetting with cold
PBS, to detach adherent cells. Coll ect washed adher ent

w@edosd20000 50mM tubes. Add 5m of cold PBS. DetR€hIL2005/000571

remai ni ng adherent cells using gentle round novenents
with cell scraper. Collect the detached cells and add
themto the tube. As appropriate, add 5m EDTA and

s S e 0 LA GG Pl B bt
and/éF(H}Jﬁlﬁgblaét-lﬁcé ng)olf’gzﬁmhh%ﬁﬁ%r ature. Re-suspend the
let in 2-5 PBS. Count the cells and record

dﬁ}jsﬂ%al &eﬁlglgflsspglpm%nem% ig{xiega% Cg‘lé"li‘/%p%%ef alﬁﬁ‘ﬁp cells
aqn§§§gn$%%53§§%98§p1V°|%gﬁsﬁgélcééln Fﬁ£ gﬁﬂmFé %3 apdor

CD3a4-CH @Qnﬁ/‘osgl)f'%)hﬂd/blyCBB&déDH Makéorﬂlbb%gat@mrtVODW illebrand
OUI'I ng tnhe butfer 1N Ll
Fact@b ﬁpﬁfyg SH2 (@91p5)pép % Sﬁg@ dz)trgfﬂlﬁ?wﬁ 1, eagg cgllageﬁ %‘%}Ses 1,

TII ahd® %{i’c'l/BQIdAM?(%@é iR g%hﬁbbﬂcm mc»broahieatllp ehd/et BMP-R
| nc dbat e t ubes for

0 t int
TA apdion BMVIR-Rdgrdéor (144 Pé@f lgﬁgﬂg Sb Ib%%%/ C}Af’adks = %}EZ% ﬁfjﬁg
and/?ﬁ@%osft R Gor atg(gé thﬁeﬁ&ﬁfnq)ﬁ g rgsper nat ant by pouring

absorbi ng remai nder on tissue. Gently
m x cell peIIet Add 0.5m PBS per tube (or less, if
tube contains less than IxI 06 cells). If aggregates

are visibl e, transfer cell suspension .through 200nm
mesh.
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Read staining results using FACS machi ne. Sunmari ze
and record FACS results. Colony formation test 1.

w@eiosaztovecul tured cells. (See section, "Coll ecPCDNL2005/000571

cells for FACS staining.") 2. Suspend 100xI 0 L3 cells
in 0.7 m enriched nmedi um contai ning 50 ng/m SCF, 2
IUm EPO, 5 ng/m 1L-3 and 25 ng/m BTI - Endot hel i al
cell growth supplenent (ECGS) in M 99. 3. To a round
bott om tube add the follow ng ingredients and m X
gently; 3.1. Methylcellulose 2%- 1.4 m 3.2. FCS -

estilts DbBrin €kinl a vith ebddimehts ¢ithel peeseint inyenti
3m intotwo 35 mMqm Petri dishes (1.5m in each). 5.
Pl Ezangiotlh T3&npasPatotationliof HRCsi \masacahﬁl@hnthiat severdingdépendent

expe&:mt L nqgﬁ @ éﬁrs& lpass?nﬁcg%tpgtye eco %aﬁznﬁxsdﬁ?etswb?g above.

Resﬁtsdﬂ E‘ aBl@HCﬂhbﬁibnﬁélhﬁernt dDthd pedentsge deJDIQH&felli; vi8E b@bnd-pass

celf SR TGRR 5 SSTTRA 3F SOGHPERS ol ogels BUaHI b econd pass
divitddf Hyahe ﬁ&c&@%e@f@mm- E@Hs@o%wﬁ%ﬁrbt@a?)@ﬁs&ﬁg Oftifrep. a

sterile mcrofuge tube. 3. Mx gently; do not pipette
ai TpabRUQ EnPRhARhES RED KERANE QkitnldPhsPBerisCe t 0 avoi d

solidification. 4.  Transfer 40 mcroliters buffered

ECMatri x. solution to eag 1 a 96-wel| t
cul t F%e”ﬁeﬁie hat has k{(zgﬁg%rgglfclzsool ed at # Chg{c/ﬂéhr%ent

ght nﬁmbérncubat e at of a t hpur tkactirl ow
he matrix sol Giti oﬁu§t§% Slid|f TSe %8?% ect cul tured

ells. (See se¢tion, "Colleciion of cells for FACS

ATT ched Wedi ufn contal ni ng IPY Human Serun] 25
crograms/ BTl - Ent®fheli a| cel 10-3fowt h suppl edent

n
t
c
st ai ni n]g ") 7. Susper(?d2 cells|to 0.98%10 L6/m in?>
e
1
(

C(;standﬁlum

<0.2 0.69 >3.5
4 <0.2 0.65 >3.3
5 <0.2 0.58 >2.9
6 <02 <0.2 -

7 <0.2 0.46 >2.3

Example 1. In a set of separate experiments, the ability of first-pass enriched
EPCs to generate tubes was evaluated using a tube-formation test following in-vitro
growth on Fibronectin-coated T-75 Flasks in the presence of medium containing high
serum levels (>10% autologous serum or non-autologous serum), 1, 2, 10 or 20 ng/ml
VEGF, and 5-25 TU/ml Heparin. Typical tube formation images are presented in Figure
1. In these experiments conducted with human blood, using the protocol described
hereinabove, images were taken using an inverted microscope (Nikon ECLIPSE TS100)

using amplifications of x4 and x20 .

Fig. 1 shows tube formation test from first-pass EPCs enrichment in culture.
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heparin in M99 8. Pippette 150 mcroliter of cel
suspensi on per well onto the surface of the

weologeropeed ECMVatri x. 9. I ncubate overni ght i PCBAR®)S5/000571

5% C2, 97% hum dity 10. Inspect tube formation under
an inverted |light mcroscope at 40X-200X
rmgnifi cation. Cell Specifications If the cells are to

co n%;[ % %ls %2%1 oul dg Q%ﬁy’a 6?‘8 Eﬁg%eéltm%@&?gm fof Ff%é m gecond-

passwellgwaee\alda;edffoﬁcmihg omxv gwoyeriaitht e Fibtonestinyiontgt T—75 Flasks n
contam . hatj.on. (I.T) Cells shoul d I cal .

the (§Rah O IR ER colttitine ol Caoh® Foftgy YEFRRROR, Rek S84 rbparin.

Flovﬁ-ﬁj&bmétrf lp}:rcﬁit@g&gﬁhlﬁgl}g ﬁﬂilﬁdﬁr@n&hflaﬂt@dgdn’pen%ent experiments are
irre shaped an r anul at ed or

Summw%aweté e AAble dPr PR ?h%%ﬁ% CRRERRES @Pﬁ%ﬁ&?w& bgpan

b1oo|as chﬁo@m désefibdElerdihdo0b) TS bthitheQesudgloy ggﬁfﬂulﬂu@d

Final cell suspension should generall

in H@éwtcapwmamg 111151&§Qm@x1ﬂ)31%@ﬂp§>) anpiedsitngr b ég/@frl %Y@Fded
CD133 and/
oo R B e RO 0 WAL 200, 57 B

<l B2 AR O Bk A

dayspféilltmd V), and/or |ICAM (type 1 or 2) and/or VCAM
and/or Vinmentin and/or BMP-R | A and/ or BMP-RI | and/ or
CoAA—ardior— T mregr T D —and’ or _asivF agtimand/or voch
18 and/ or be pos%Sta.leed‘@ilSMe enzynat i ¢ %%siaéd @ils on day
Di | - Adark®l . Resuil ts obtai ned in accordance wth
enbodi nent s of | tdiged present i nvention E;@arrpl e 1.

. . : .

Fwe—pass—sot-at s—earted—oeut—tn—sSeven—
i ndepeiMent exp8sjon@ses using Ficol | (7%t 3pe%s) and

D‘\tl Pr nn ( second nncel as—descri-bed haove Rocul tc 1 m
’ OV O, LIA\*E" A 1! L T T

oCUot

Tabl ec]jyshow emUnaae(aﬁme ot1othe per cent ageo 0f.7%0D34+

cells in the sécond- pass cells Enrich

as t heppgyr cent <pgﬁd9tgctgyp§@d10 l1s foll é?ﬂprﬁ@6t5|%9 second

pass divided by the percentage of CD34+ cells

fol I oghRg the fUnaEteaaﬁ 8 (LRSAP LI FT ey JaBYE L.
Enrichnment of %D 34 in the cond- Pass ceLIs Exanpl e
1. hi a set of separate experinents, the ability of
first-pass enriched
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EPCs to generate tubes was eval uated using a
tube-formation test followng in-vitro growth on

wosoemeed i n- coated T-75 Fl asks in the presenckCDiL2005/000571

medi um cont ai ni ng hi gh serum | evels (>10% aut ol ogous
serum or non-autol ogous serum; 1, 2, 10 or 20 ng/m
VEGF, and 5-25 U mM Heparin. Typical tube formation

i r.e+pr ' Figure 1. hj '

cor PR IPE R s ol s b ST BOEX il AREDSs

celldesc evahedkdfotlewinghnwiro growgesn Ribrenct@kevatedsT1§ Fasks in the
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culture. Exanple 2. In.a set of_ separate experinents,
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Tabl e for exanple 3. Characterization of first-pass
EPCs Cultured on Fi bronectin pre-coated flasks in the

w@e@sanmeo of VEGFExanple 4. In a set of separ aP@I/1L2005/000571

experinments, enrichment of EPCs fromfirst-pass cells
was evaluated followng in-vitro growh on autol ogous
pl asma-coated T-75 Flasks in the presence of nedi um
cont ai ni ng aut ol ogous serum VEG- and Hepari n.

Exaplovt. dy nowedf seppetecexpermgents,t anrinhmentrof FiGssfrdm dimstpass cells

i ndepe nt . expectine are r
was RSSREDRT0N i YO O Sy IR IS chileh 1675 TR jn the
presénesaf nitldtved conisihing atifobgpiisdeasn| VEEE and Hephrine rRtowabouetry
Before i ncubation the cells exhibited | ess than.1%
percpiagE SHAGE TR PR | b CHePRIEE: SPTECS s SWRRR A e

TabIéQBi @;ta'ﬁiplkg4 5‘1‘%@%’ @dpbﬁhh@ﬁ@ blf%reS&ihH{ﬁtéd wnh Qﬁhﬂaﬂ bﬂ&% usuilg the

or 20 ng/ VEG- and 5-25 parin .
prot@,%ﬁémr@@@ eirmabpté@ | BeApisginsehetige éh%z?lkSe P%hlbeéqdeless than 1%

n r 0

O A aintia T TR YIRREF Y f 2 ctitlting, 590% aptelpgous
seruP(ypicalht A8Yd).al, 2elll, amRRergmCHYTEF and ﬂ@?wﬁdﬁﬁeﬂﬁn are
S I‘a}‘l%?d %gso%g cljere%l kergjwergégnrragl Ceo%gEIﬁg @ pan-lymphocyte
markér)astks Ebeﬁi/mbgen&or bdfll matkets ©D34; apd ICay 14 7 expiethi TBRQY endothelial

_.enric first-pass cells was evaluated
Cellf%ﬂfeﬁ/\ﬁﬁ §§ ﬁ@ﬁ%\% on aut ol ogous pl asma- coat ed

75 F asks presence of dj um ai
2 FoBleolsg i CORESELe 7B of dRotEms P b SlEpig on
Fbmmy@oa{mtﬂa\ékper centage staining results from3
independent experinents are sunmarized in the Table

Mdrer exanpl e EAvéhese expe;na ment|s were conducted wth
hroman—btgo asing—tire—protocot| descri bed herei nabove.
ore ircub§?r4t§n tHe cel¥3 exHi bited | ess than 1%

cides. FAGS st@g,ml ng |resujbs of 2‘“cel I's cultured in media

L:T’ITL (.l"l I"I'I I LW/TUUL Q%U UIQ QCI Um (typl Cal | y 10% 1,

CDA1710, or 20 fdfm EGF, 0.8202- 2 ni crogr ani ni
hQgest erjone 5-25 1 Heparin are summari zed.

C%ggf ol qwi ngigg,dac ] re analyzed: CD45 (a
KIM&n- | ynphocyt &3trar ker), 0B2 st egnl progenitor cell

TET Rer 5 Co34 anad oo~ L7, and tne EPC endot helial cell

mar kers CD133 and KDR (VEG--R). Table for exanple 5.

Characterization of first-pass EPCs cultured on plasma

pre-coated flasks in the presence of

progest eroneExanple 6. In a set of separate

experinments, enrichnment of EPCs fromfirst-pass cells

was evaluated following in-vitro growh on autol ogous

pl asma-coated T-75 Flasks in the
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presence of medi um cont ai ni ng aut ol ogous serum VEGF,

17- beta-estradi ol and Heparin. Flow cytonetry
w@essanage staining results from 3 i ndependeneCT/IL2005/000571

experinments are sunmarized in the Table for exanple 6.

These were experinents conducted wi th human bl ood,

usi ng the protocol described herei nabove. Before

i ncubation the cells exhibited | ess than 1% CD34. FACS
Exampﬁ 51iIngl see ofibeparatd exyekienisubrrichment of RS Gow dnstaiand erls

w5 SR OREE S AEEAT b Riipealbthusododdyrothifin me

presafict Ef Rbdiltd ¢ontdiepg raintolaoes SatimpNEGR] progestefont lagdviHeparin.

surface markers were.anal yzed; 5 n- | hocyt e
s T A e S e S RS
sumbnarize i thd'eatiPfer erglapib el |ﬁkse%§bémﬂ§ft§<ﬁé1‘é cbhudizd vﬁfh%uman

KDR (VEG-R). Table for exanple 6. Characterization

blogd, msing phesrrofapeks desgiiged, hegeipghbops- a%eﬁ%r prebation B Gﬁllsag}r@.blted
lessI tﬁaﬁ % @heS e Yhinthf @S bE ééilsQ:luEEﬁ%m?A fhedia do?tg%mcge@-m%

separate experinents, enrichnment of EPCs
autﬁlogcsls spass(tastally W, dyal UlatoedOfugl’mbWﬁi@ 092+ miqgogram/ml

pro%%\égngna?llﬁ t.;%_%ﬁr g[%/'r:dll f}ﬁ%}%gﬁ AR Sj%nnar}ze?l ]%ngﬂo@ﬁ% i%%clze markers

resence o um-c
wera inalyegb USD4E I(al Ipan-‘lzﬁﬂﬁoaytd rhmaab i the d%d:m@m:gymmmeﬂlymarkers

coB T ChERE gr‘f’é@is ReP Saioein ol eRS AR SO K par ).

LR EReSarale s, Chautee A e ek, LECB SRR on

I ﬁﬂé&hﬁtpﬁfkohﬁa ﬁs@kmtﬁé Pké@hﬁ&d)fb sﬁehﬂ{é 1% CD34. FACS
tainjng results of cells cuyltured in nmedia containing

FYGskext @i Ni ng rgv@,lts bf ceg¢fs cultured on T-75 fl asks
coatet—wth—5S—m—attotpgots—ptastrh and 0. 5- 10

n$PAdgrams/|m  a¥t-$2 human in fredi a containing 5-
ut ol oglous m(1yp| ly 1%, 1, 2, 10, or 20
< nd %16 i'i U %'2452“ npare pr esent ed. The

fGDLEW ng surfa6é4rmrk=rs welBe anfl yzed: CD45 (a
TPhoCY T er7 the s ptogeni tor cell
EP ol and 20 , al Ehe’ EPG endot hol i al cel |
iRer s CD1B3 arld)SKDR VEG®H:.R). Table for exanple 7.
raractertTzatTomof—frTrst=pass—EPCs cul tured on pl asma
and anti-CD34 coated flasksExanple 8. In a set of
separate experinments, enrichnment of EPCs from

first-pass cells was evaluated followng in-vitro
grow h on Fibronectin-coated T-75 Flasks in the

60



presence of medi um contai ni ng aut ol ogous serum VEGF

and Heparin in a high %CO2 hum di fied environnent.
WOo-b@sapp@et ry percentage staining results frpor/BL2005/000571

i ndependent experinents are sunmarized in the Table

for exanple 8. These experinments were conducted with

human bl ood, using the protocol described herei nabove.

Bef ore incubation the cells exhibited | ess than 1%
Exa@pB«6. E-@W@ﬁmp@ta@gmﬁwnﬁsmr(ﬂchmemmﬂ EPCGsOBdm first-yihss cells

was ]fgrghbl?t[% ?oﬁlogr%(ﬁ 1n-VY1Jr:'CE‘ %%‘ 81%%1‘;%{) g@%&) ma—%)n{ed T- ZS Flasks in the

presieneu it mddmmd Bﬂlﬁﬁ‘.mn? l‘c_nlltt)lo!;aué:_) s%mF%)ZVE(W A7RBbatestaitioy and
ar.e esent e The follow ng surface ers._were

HepdHis FIOHCYERAEY PHURIRE] FABMECHTES Pk oy eReRdent cxperiments

5  are Slfbiifeadenhd Vbl @b exaBiplect. GR3¢ waldxh&Bnents conducted with

EPC/ endot hel i al cell nmarker CD133. Table for exanple
humgn lned, singy ths arptaepl d%esmheétheﬁ@ag@owc%efew ingekagion they cells

exhibitdl de&NMiah OFHEGDBQOFK@Sn Raley Q@S{lﬁé‘%@' lls dcultured in medla

condi tionsConpl ete or partia 0SS
onairdye $-28% putol¢done mwneit)ypwslhal%)nmh lrﬁeom%(mgmi NEGFaﬁ 902-

s_an_internedi.a
2 SR 1 P g8 AL LA P
10 sur&cmmhigkefsesae‘ks ahalyzede Cakb E(atpad-lymlﬂﬁ)@e neclost), nige stem/progemtor

pro veI pahl er n on
c<ifgEhs gt SO 20 Re: By PhchranBuBL e madem g4 iy R
(VE(}femieprl vat| on of nutrients, mainly oxygen, as well

as accunul ati on of netabolites, such as CQ2. If these

PIIABHES SRSexRHIS 6V Eherackdie oM STt fdt-piss| EROs eaitsald omnd
ti ssue death. The induction of new bl ood vessel

f PMapma pr¢-coated flgsesin the prespregcd 17eestigdiol oni sed bl ood
SgppT Yy reads to Testgratton of —fopnctT o of—t he
M%\‘fk%ct ed tissue or_ orlgan®Vehtgf prevent¥on of | death of
CI;‘{ys affect ed cells/ The pg(jnpi pl e of grgstor|ng bl ood

or6ah neraecti ~ad hyvy

L U u UC'JI I VCU’ U'UIT I \D —[Jr CUT OUCUuU Uy

Cllﬁl oI ogists (e.g., |by cérddnary| vesddl5 graft surgery
fﬂ @ balloon angi opTasty) |1m]ior def tog@storp the

metioni ng of the he prekenting furt her
CRIeri oration. This ijnvasilyva app?oacl@ 885 geperal ly

SSi bl e only when largemﬁri med g ed vessels are
cluded. However. in i seases ociated with a
15 decrease in vascul ari zation, the occlusion occurs in
smal | vessels not anenable to this type of

61



10

15

intervention. hi an enbodi nent of the present

i nvention, EPCs are supplied to a bl ooddeprived organ
woeroosiiz®ae i n order to augnent or replace the PEr/EQ0IM®0571

vascul ari zation by creating new bl ood vessels in the

deprived organ using autol ogous or non-autol ogous

endot helial progenitor/stemcells injected either

directly into the ischemc tissue, or into patent
Exapiplrod e saslof sparat experioentsi eyrichinenthef ERCGhBomdirstpasw eells

l. cr. [ O ul re .ge I .

was RHERE ki (RS SRRt BY dRrL PG Rt GuREPRERL pl que-
CD3% nwtttodiek $n theepegmpadf owrdiofn paitdinihg guoidgops sreas¥EGF and

Ferify o cetoPiely R e RE G BUEOR R R PG FEp s

~ are PR¥ENIEASE Ihe qaBler f leREnplt O ATHEES SRke ERFei@ichBNcdnducted with

certain regigons of the organ reduce pathol ogi_cal
hurgablapd 3 TS rPTEloogl &Fé?nheégheé%ahmhlﬁ?fmh@cw i then gells

exhibitéd 'esiuetint P epsanradsy @féidu%n resufls ¥ &MOOFHHIRAL irOlmedia
the present invention, supplying EPCs to an organ or
containiag) & AGSe stemmingniesdis efoeedls ofultited drolltGwilasys coated with 5 mi

o G Bk S O AR A0 ST M modis conpiing 5
20% antolagohy sanmcitypidatly d0%6).clr 2s10; e 20i éab¥EGE drelafigs tTo/ml

cessation or slow down of th rogression.o o
B FOReeS: aUbo RO S firs aeeRt S G075 D45 Ta pane
lympheuyiee SBirkke), dﬁa#dtbnﬁf)rogéﬂiﬂ:oﬁ deﬂr,fmerlcﬁfsbcgns4A agRlocDat Bdand the

th ischem a t opt erve head. t r eat ment
EPw@gg]ﬂ?%a{]@Hrnég ar Qﬁé?} ar&d: ﬁpﬁe&gﬁﬁ‘@- nerve head

vascul ature generally arrests the di sease process and

r ablg Eor exympple 7. ((haracieriaation off fixstrpasspEPes cultyred on

| SASmd dhd AREEDBALhSteA LYK i Ders whose cell bodies

have not vet died. in spite of their axons being

M&Epr om sed Bip.t#e nervexhead) hi an embodi ment of the

Bt-esert—Hfavenrt-or—Hniectrg—EP into the optic nerve
CDfdad and/|or acl¥nd it geélfelal | y| effects the desired

cpy@scul ature 1 pdgction. (pag thel above-nenti oned
article By Flamera{J-et-al-) ge-rel ated macul ar

Cllidgener atli on. 0B#i s dj sea883is associ ated with

curatory dpsturbances,i,g the| choroid, the bl ood
C]?/]!p?’éqpl tiqqqupb'ihppl yi ng f’,]§ outer layers of the retina

KDRth its {metabakhi c reequi ogdentsi These di sturbances

CONMpromse the Tetina, teadrmg—to its progressive
death wth
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consequent reduction in visual functions hi an
enbodi nent of the present invention, injecting EPCs
WO pa06/12G0e0 chor oi d general |y arrests the di seaseCPHROEE®0571
and prevents blindness. (See the above-nentioned
article by Zarbin MA.) Diabetic retinopathy. This
di sease is a small vessel disease that |leads to |oca
ischema in the retina and therefore edema inpairing
Exapmmde §nln Abdthdsgharate swperindngs, iemadhingnt of EREs froid fistpass sells

of . m a nd i occurs in j on
waf Syt ee blonile SBSIET ) EgfRi b IR P e
pregdnes ebyedinmadontairtngy bwtblBoustberva) VRGP dhdBlepar intBigh %CO,
hmgx nt i.nventjon,_controlled induction of blood
DOUERH) nViRT oy HRT TR GRIOGRAEPCReIgE, dRlihs fom 3

5  indepthaae Bipetithenlte ARimired ilBe TGN S xGRAPRES TAEse experiments
el i m nates_ vessel growh and edenma formation in the

We‘i‘?a‘i?&fl‘éﬁtedaw%.huwsbq@@-ﬁma vbearasenet describeil hereinglavenBefore
incia066 SRS lex bR Rsd ¥Bh G8) b33 URDI o tﬁlﬁtﬁigfgéﬁsc e t(ts/pically

0blood to the retina to obviate the re nee
10%hsle A dOi 2o 20 me/mhMHAGE, G00s2 nfiSeeranthal 17-p-Estradiol and 5-25

- [ e | Cil an N d the, -
e R T
10 preiﬁnaﬁeﬂ’lhclfnﬁmvdmg p?;l:rﬂayek milkess d&ieﬁ@aﬁa&yzfeﬁy OjDAgS(a pan-lymph?cyte
‘ t heroscl eroti c bl ocka 0 e kidney’ Qod vessel s

S b 9B b L A B oo
CDtip® ki dneys and thus kidney failure, which

necessitates dialysis. In anenbodi nent of the present

| MPbId forrexai 8! ChfirRierizRG612 6L AL EPClscullYired in 2

injecting EPCs into the kidneys arrests the process.
( Snunid cVizeppentoptainiag hypereapiie conditions mann FH et al .
15 —(2804—Nea—uhtonr—ot=benes—Fhi s occurrence after

Markeruma apd séM§ery usual BE }esllts frominsufficient
00d supply sn.the(fracryersurgi cal incision area of

dﬁ? e affebt ed fithe In aﬁiéabodinent of the present
CDBaventioh, |oxay applicayben off EPCs to the

f turefsurgicat—imciston—area of affected bone
CD?%??ores vasgggarizétio Hhd efabl es heal i ng of the

| esion. Chronic skin ulcers. These lesions are a

result of conprom sed bl ood
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supply to the relevant area of the skin. In an
enbodi nent of the present invention, |ocal application

wWOR00ERE®IG 0 chronic skin ulcers restores the bP@DTL2005/000571

supply and generallly | eads to healing of the wound.

Vascul ar denentia, post stroke. This condition results

fromprogressive irreversi ble closure of bl ood vessels

in the brain. In an enbodi nent of the present

i nvention, supplying the brain with EPCs restores at

| edsampdetpor partial logs affrdoationupply o bedy tissvas|iselidnua) iapdommon
mecglg.tﬁ%mrig 3 {fﬁﬁeeg%sa %iﬁlelf‘ é’lan(,: %?Iﬁlg?n ?rga% %ﬁ%&%&e@i’é’?@cgg%esponsible for

erroratiton o rain
the Wisease opattdiye. Tihiss dgficiighespbiyeleadsClouthi Giffeoted $i¥8lel becoming

essels.in e extremties IS a co n cause for
prog R L e L FFCrEnng S Hfcleroth HERTSehst Rl i Bisggsses

resulBvE RbinOfe dSp&fALEBE hitkiABSmAhE &iyg&g ik Qb1DY dc8Sh@bfidtof
cjrculation in the affected |inbs | ocal injection

metgpolftespguch as (O | I thepe propesashtase sesfmen%fngy ayengaliz frad do e¢ll and

. bl ood supply for survival (see, for exanple, the
tlss‘é%g??gl-‘rrenti oned book edited by Geenfield, and the

abave- nentioned article b oywenhoven EA et al.).
Boﬁgbef :‘%@“bqnaf’??eg'n hffoé’gi ﬁgsﬁﬁlga BURP 19 FUSBeRk: §% e‘)eB]f‘CC the
corhpra@ead M dvapplyl Bidszat fegidratibh &F fficfohSofr @6 Wifebted tissue or

adequat e vascul ari zation in the bed, and flaps need
‘Org?ﬂlﬁémg

FREERERn Plofeatiy of theiatfesip cailt o dhes BEMIRle @h esforingipod |
t i s ally eR, b0
T B PRy ARHIOBES o b by SERTR el ot
surggry and hall@aangiaplasen iglorder trhpsore she fienstiowing of ¢lre heart and

Pfe%n@iﬂg | Serdpdsaf artificial skin (see, for exanple,
the -

ove-nentioned article by Ferretti et al.). In

th i.zati.on 4.s reconditi.on .
" boRg AR oPAL YCROHLRO Rt Sy R AL e s
vessatbak wecitdedf tHusveper sienmany \déseide® rassocasadlubvéthi 2 aleb@ise in

vaskei i YaReah A 23RO HER 1! PRI 8 thhdpe of

intdridegibh hood of skin graft survival. For sone
applications, this EPC seeding technique is used in

Conii AAkBediehtnof @ehPiedi SnttioRNEPtN@L Rbpphisd t§ a blood-
transpl antation described in the above-nentioned

depgived efzan By tissup & prder toeaugarent, orveirlade) the defeetivgi vgsculasization by
R B bl PSSR AEALLER OS6AL R
endgthelislgregeaitoritimmeelis injectad siherdamctlyi inty. thSircherfEP issue, or into
patgn%q)%cﬁgvessels in the proximity of the ischemic tissue. A successful creation of
such vasculature generally restores the function, prevents further deterioration, forestalls
the formation of pathological processes secondary to blood supply deprivation, and/or
averts death of cells in the affected organ. Furthermore, in some cases, controlied blood
vessel formation in certain regions of the organ reduce pathological vascularization of

other regions within the organ that may reduce the organ’s function.

In an embodiment of the present invention, supplying EPCs to an organ or tissue
treats one or more of the following ischemia-related conditions. The resulting
amelioration of the compromised blood supply generally partially or completely cures

the disease or leads to cessation or slowing down of the progression of the condition.
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generally helps restore mcrocirculation to the
reattached linb. It is to be noted that the

wo p@saa0pons descri bed herei nabove are only expapiles0dfoos71

the therapeutic uses of EPCs. In other enbodi nents of
the present invention, other conditions in which blood
circulation IS conpronised are treated by appropriate

f ..EPCs t ti
3P RSkl e RS ploity O Bliebihen teet of GHYE gerys fibgrs
t hatssdeiatdthwithl éshetnia of Iﬂikﬁ@bﬂ&ﬁfeﬁderhééﬂt 1.\ ﬁ@&ﬁ&ﬁﬂedd@ag to
i ncreas 1%‘emcel | ati ons prior
adrfF§ire 1?%&45 R opty gaﬁﬁcehf@e aeﬂyraélweaeﬁethadlass@sed

f orproess whd Pesdsi sﬁéﬁfesof"tﬁé/ 'ﬁﬂﬁu@ﬁ‘ % @lfe &M% &Q\Féd al 180Sin
descri bed herei nabove. embodi nent “of present

i n\iBPRE Qe RSy i %eéewbpsmqﬂcquges daveopinie @eeddesmeue?d
i npge a)%nshﬁ‘x{g c%{npwfﬁf doAt tHéNhél'g REQY) $ 80 R&ﬁﬁlgﬁ]ttof

applications (optionally in corbi Rati on w
t ecthe: |Pm§en‘fd@§@1t10bedu¢¢@ng |BBCS ifitn) theSopficonedred hewl arfdadrent

t 6 e Jun entitled,
TR s PalRl B R SRS iRt o e 05
us %bwmnmmﬂaﬁateebwlﬁpmbtadadwp)ﬂ 60/ 588,520, filed -
July 15, 2004, entitled, "Indications for stem cel

WS eAge-Biitdl afachlaesRgappltiotat iTHS EdeBsed$S 20008Rtdd0withe

‘ass nee of the present ﬁhtent appllcatlon and are

Blapasy é&“ﬁ%ﬁné?wnbtye Rqreide theeblogshyesss) tisne wpplyacy
Of tEECate® by f hd atinh 'v(71§ﬂ 1R A Sl I%Bmﬁaen%vallﬂ@steed

in an ongol ng clinical stud é These experi ments were
cordigietbeacepicompieatiseethe setinauteadiog tuiss pragousiveideatiy withe

Pr AR Bhe i3Sl BPA Jqs%faﬁ;hp@@o%xe 3 SLEeA B b gtpgeggn

maxi mal~ drug t er a ron1sev
pecinvantionh my@tlbg @l‘ﬁ'Oe rintol the d:hmrmd Benecdllyndrats thé idiseasehat

d Vi f d |
e P B it yRtis PGBt neHe G DR BrEGuRd artcle by

I NvEAbindMA)The patients are followed for up to 6
nmonths, as is normally done in cardi ovascul ar clinica

for i Biaﬁetlcﬁféﬁﬁbﬂaﬁﬁ erHi§ BiBisé §ld SDalld 'Végsgle&séa&nthﬁpféﬁs%

with post-treatnent condition being conpared to the
pr 0$a aisphamtia sinathgs retige nﬁéldoffhemferer edama dmpdiring evifiom.st

te nAﬂﬁJ;um%ﬁ ﬂ&aﬁ%z%@o& !:drg \Qf? résﬁft 0 C?ci%)e%?‘g t and

t hree S are presente
enphasturedh theategivhenose émpomnp rtce secmraad visgmet theamacuiqt

ggp@%rg%\g él%ﬂadmgg txr%?gnouglh afy nean{b%almen%) g ppegetn% mvelnltlolg) €

controlled induction of blood vessel growth by administration of EPCs to
regions adjacent to, but not in, the macula reduces or eliminates vessel
growth and edema formation in the macular area. This EPC-induced
controlled induction of blood vessel growth typically supplies sufficient
blood to the retina to obviate the retina's need to vascularize the macular
area. (See the above-referenced article by Frank RN, and the above-
referenced article by Singleton JR et al.)

* Diabetic nephropathy. This disease involves atherosclerotic blockage of
the kidney’s blood vessels and destruction of the blood-filtering structures
of the kidneys and thus kidney failure, which necessitates dialysis. In an
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on conpletion of the clinical trial. Safety - The
treatnment shows a high safety profile. Alimted
woovsaeooed pati ents devel oped m nor adverse evEEI/H.2005/000571
whi ch were defined as possibly related to the therapy
(el evated erythrocyte sedinentation rate, chest pain
duri ng angi ography). These findi ngs di sappeared after

a short.. peri wi t hout affecting th tient's
ol OB ah ety gy gt gieh P PR a vGasglsdy
Theinfpemey EPCelintdl el kidauyelidriced thd pedckssof (Sdeethpadboedit s
i.nproved, as shown E%/ t he irrEr ovenent in the Canadi an
Cargfgsnsed gl bgdahunapn Ehgiah 2040 e for Angi na
Pectoris (CCS), showi ng better capacity (o exercise.
Al | Npmrpign 1o Hopp: oV Bl qoReETncoaling Higmamhand sureery asuadly
car : i d
R A T SR
as sefstheafiiectod bener & ge eobpdivienty oftitha préppniswsemionblocal
soag,BRTR g #PS el AR RLALLSLL Al GHlhealdd sance.
ab - Patient clinical "1 fAprovenent as denonstrat ed
by tektoreCamsediasinaticaradd enzbds hkalingdddiedesjors adi ng Scal e
for Angina Pectoris (CCS).Table Il: Patient clinical
lfTPCEoRITEIKIn alcess. NDRdsB desicds A€ ADREGIT aff eshirymbediblodde

wal k test Table H : Patient. inprovenent at 3 _nonths,
as HRRBSthatdeyaplares el tes 18 A GEA R Rt pMbsPresent

.- invention, local application of EPC&R EWBRAEI BN ilcerERESores the
pr oduced b?/ any of the techni ques recited in any of

t heblepdsupplyradsergsellsolgadsriehegding af desrosadt o a hunan or
animal. In an enbodi nent, EPCs produced by any of the
teec Nadcylae dementia, gpdsti strobgry This dohditioh agsuits Fremepmopiebsive
are, used.in.the treatment.of .a.vessel and{ oy hear

i SsRERONEe of B8N Rfesch o MR T el PReSlipBidne
di sprestat inveritidn0suppBarg the brald witls FBCe rasthiresait thast.a fodtion
sone, gppl i cations, .techni qgues descri bed. herei.n ar
app?t 08 PERRRES cirpligs, ety Foviages BBy g@ﬁgﬁ?neanfﬁgf
per §ews dskh tidt8Gorhifor d¥rah furkligd. the present invention
is not limted to what has been particularly shown and
Ae'S B BEvABHIEH RN OYRis pRBEIGVe oddMRiHCAREAATvebR in the
present invention includés both conbinations and
subedrepiinest iibns einmdre ogugei durs shrgiceli rasputhtions.i bdel an
her gj : I i at ;o i fi '

t ne P uBRARKE: ot e Mison: Bveff ShorCRApRRRIAN pel Bl
occiestoting piecidation is Kiel dffecied limbiiby loral injpativnrof E#Cag

Like all transplants, skin grafts depend on blood supply for survival (see, for
example, the above-mentioned book edited by Greenfield, and the above-mentioned
article by Kouwenhoven EA et al.). Both free grafts and skin flaps can fail because of
inadequate vascularization. Free grafts require adequate vascularization in the bed, and
flaps need the continuation of their own blood supply until local anastomoses can be
established (see, for example, the above-mentioned articles by Browne EZ et al., Chen et

al., and Beatrice et al.). This is also true for transplants made of artificial skin (see, for

example, the above-mentioned article by Ferretti et al.). In these cases, good

vascularization is a precondition for optimal reinnervation of the graft.
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the foregoing description. CLAIMS 1. A nethod for use

W th extracted bl ood, conprising: applying blood to a
wo peosti2@p@di ent suitable for selecting first-pRCHFICEIT®O571

having a density less than 1.077 g/m; applying the

first-pass cells to a second gradi ent suitable for

sel ecting secondpass cells having a density between

et oSt b bt B oo G ARER sy fnice {5 debaing
skincgraftsi mithg EPGe  sBedin8Ppanduceed | asculaizatiom gedepallyl txsteasrg the

. et 3 a 30. days: and .ident.i fyi,n 1e] j . .
ket 3 A R B ROt PG S Bl o
usedbia @otmbinagort Witk teehiydes fuhewisihsliA peillsytrangpladigtidal desetitied in the
the fjrs radi en onpri.ses applying the blood to a
sboegmeRiopt LR T RISy ROt ose and
epi.chl orohydrin.. 3. The nmethod accordi toclaiml, ..
o & FSARSALS huctent Brenbaas ssaraben aficat B deding
an a@th@eHeBNiteGAMPEPCESurdipteitta0BmbQf b isbwkedlasS. S@nl BPCE Qecdihg
aqueous sol ution of iodixanol. 4. The nethod accordi ng

gengrally-hedpsiresfore pHerosirgulation tg thegeattaghefdilind - pass cells to
t he second gradi ent conprises applying the first-pass
cellis te be oted thatite indipafiony d@s&pbidp hﬁﬁemﬁwa afergyly examples of
the %%g%ﬁ% E&X rog%licﬁjs‘? iy P{ﬁ.@f @%Pédvi\#&é‘.o‘%%é g{egéxt ifyenfiB other

cording to claim erein applying the

~ conditiond irc evlich tioadheirdulation ijr eethemmissdnge i atedapyp| apprapriate

.he Dbl cel.ls .to H col l.-|i-ke gradien 6. The
soofyefing o BECE oy b Pibh e RS B vk

first-pass.cells t.0.the .secon r.adi.ent coppri ses..

ol iR DI e B BEFPRr AR T BDrRRLR iflone stom
cell@opalhttons priﬁr tothmiﬁmidﬁ@d tcabelehierrpitiags fhn@y alkabendaptedifer e mvith

applying t I rst-pass ce to e second gradi ent
patleﬁﬁ%w%%ny HieyRoRgjtip qsmefiilsrggﬁé{’%veer Is to a

Percoll-like gradient. 8. A nethod fqQr use wth i

ext/h CERAEEIMOE P TeSeBmITCRTMY CORBRTS | RECH s fetochnique
destritel YAl oBg of BEh IR Foflblving! BroRsibhdl Hatedt AHIRRIonS YbitRRASy in

for selecting first-pass cells having a density 1ess
combingtion wita 2 t jque described herein):

(a) US Provisional Patent Application 60/576,266, filed June 1, 2004, entitled,

"In vitro techniques for use with stem cells," and

(b) US Provisional Patent Application 60/588,520, filed July 15, 2004, entitled,

"Indijcations for stem cell use."

Both of these applications are assigned to the assignee of the present patent

application, and are incorporated herein by reference.

Safety and efficacy of EPCs enriched from first-pass cells were evaluated in an
ongoing clinical study. These experiments were conducted with patients’ autologous
blood, using the protocol described hereinabove.

Sixteen patients on maximal drug therapy suffering from severe angina pectoris
have been enrolled in the clinical trial that was initiated by TheraVitae and performed in
accordance with an embodiment of the present invention. The patients are followed for

up to 6 months, as is normally done in cardiovascular clinical trials. Each patient
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applying the first-pass cells to a second gradi ent
sui tabl e for selecting secondpass cells having a
walemsiizopdbet ween 1. 055 and 1. 074 g/ nl; appl yi ngP€H@E.2005/000571
second-pass cells to a third gradient suitable for
selecting third-pass cells having a density between
1.055 and 1.068 g/ ; increasing the nunber of cells

SR AR SATER R B bl g e

treatyadniveieivs 3SameloBde daylss ofzthel fiist mmtpahyntn glaeh@@tﬂaei fOéllowed for

nltor ceI s.ln t uIt [ 1s tho
at lgacsg gl%r r%ontthg &)rese%tecli] %ﬁer ellﬁ ?(Hlé& B ¢ (fhgsr%edl le regults
premnetl abicth dro hos@ngddie may a:ﬂiok@ghamamgs afﬂie rlsuatvmlkbetpe&e:mned
059, an and wherein applying the
on%%ﬂP?ﬂ?n g§§ 3§Fﬂ3ngg the third gradient conprises
selsagdty ngrﬂehﬁa@@nt shokka\al mg: Shfst PRIFY, AOBHWEEAub 29 paATiits
'1.068 g/m. 10. A nethod for use with extracted bl ood,

develgngst manos gdveassoevenis Vel iare defiaed py pessphatplaiert to the therapy
| I
AL s e e A
disapptdred atftﬁr a sh@tmdgn@ou@;ffecsmg the phteenf oelindeal emnditing.
ieggﬁ%&%s nfseeC ?ab:l S h? 515] % ‘i"ﬁ@ e da¥a1 c%‘fnwgf“ n?n]dlt%%sota aﬁfj of the

cu turlng t Sec

patistus fiagpeoved/Tps ishowy byl ﬁmrrﬂnpramhand &mtthé ﬂaln@dlm dGedibtascular .. . .

| | | hod di
Sochigy Graty S6e S B R TS b e dRLoe heRas: e ERise
All pREHRImIpRGRd EiRdid \saualag hﬁﬁtysmécﬂ%@ndldaﬁﬁmp&)hﬁ Bhik Findigg issalso

coated w th aut ol ogous asma. 12. T
suppegask by Hig inereasedp rﬁstileate Tdpaf, @) biscng a%,sssﬁmen%@%exermse
capﬁéijgt ddb BQ sdsPEiBIREAD BoRAR SIS %b&ﬁ high s*alﬂﬁlcﬁpgl EAf&mcdvhen

thé surface 1s coated wth at |east one plasna

selected fromthe list consisting of: allogeneic

Pl 38R, 0bAEIOUAEHC b B3R 13 AIEHA, 50" 4 Banadion
CmﬂuwﬁambmSanmy(hmdmg$ﬂﬂmﬂhaAn@AaP&henm®Ihbd accordlng to

L\|g| m 114\Ahoro| ] lo fl SSHe r\r\rvv'rlres b| eog- 18 Thoe
met hod according to &l ]%§bﬁﬂ@ r Msanpvglye Ia%ﬁ@npm“mﬂ
conpri ses aut ol ogous ea ent after treatment mmprovement
CCS score 1.92 1.00 52%
P value 0.0029

68




16. A nmethod for use with extracted bl ood, conprising:
applying blood to a first gradient suitable for
waelosariopy first-pass cells having a density |BPCHIL20@&000571
1.077 g/m; applying the first-pass cells to a second
gradi ent suitable for selecting secondpass cells
having a density between 1.055 and 1.074 g/m ;
L R T A e

L;CI—ID III LIIC L,UI LLII cu L,trI I Q. .Ll. TIIC II,lIIUU al LUl OLIII
to claim16, wherein the progenitor cells include

endot heI i al pr ogeni t or GelAﬁso{ﬁ%es and V\h%&bﬁ}

rdent+fytrng—the—progenttor—cet+s—conprises—TaentTfyrng

the EPCs. 18. The met hod accordlng to ¢laim 16,
Tol iR of jmeﬂfstﬂglﬁ&%psdses culpuring the segqyug-pass
LY

'S OUll e SuUrrratce, Vel I.TITDTIFI alcc Tb coat cu W I.II
aut ol ogous plasma. 19. The nethod accofding to claim

Tmpvelif L Ghdagethietti)ng CQnpri segycul turiing thesy
SCCUNMNU-Pdss~ TerTr s Ofl lllt S UT I daltc, VVHB I_IIE SUT I aCc 1T S5

Pgﬁaged with at Ieast one plasna seleﬁkﬁg3fron1the I st

A AL

\;UIIDI Dll IT\J ur CI.T 1 Ugc”cl |93 [JI CI.OIICI. CI.IIU 7\C1IUHC‘IIC‘I La
o met hod for use.wth e ted.blo

Tabf S PRtien o aysIept 1 TR o GPmperied b e wordoad
5 .@wE@@table for.selecting first-pass cells having a. .
dpncity less than 1 077 g/ni; applyjng the firqtip;ss
cells to a second gradient guitable for $electing
secondpass cells having a degnsity betweeph 1.055 ang

1.074 g/m; culturing the SECE@%R&?%%u&? lsP%Qmﬂ .
——sﬂ+#aee—eeﬁﬁ++s++@rffiﬁfﬁﬁ**

an col. n.r fihronectin; and .jdentifyin
HWB @ﬁg&gﬁlﬂg (i)V fJnQ_f‘I” tluk nr]_rjnl I S )_/_ / tm_t_hod

accordln c cIa|n120 mheréln t rogemnito ell g
Imprgvem ££ Crali Al it ££ lgnPAL 5@%
LELLAZ B A AYZ CTIauutiITIcCeT 1T QU Plvgcl'l_l lTJl Tl_l > YLrw/, SCATTU

wher ei n |dent|fy|ng the progenitor cells conprises
Pvelent i fying the EPCs. 22. THe method a€83rding to
cIa|n120 wherein culturing the second pass cells

r' Sﬁ% ul tyﬁp%%gupgﬁ esdeb?}' gr It e teghemqu%s Pitca BU y%%%le

rrses I'n
clalms hereinbelow are administered to a human or animal.

In an embodiment, EPCs produced by any of the techniques recited in any of the
10  claims hereinbelow are used in the treatment of a vessel and/or heart disorder, or to treat

aging, or to treat a systemic disorder, or to treat a multi-system disorder.
For some applications, techniques described herein are applied to animal tissue.

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

15  scope of the present invention includes both combinations and subcombinations of the
various features described hereinabove, as well as variations and modifications thereof

that are not in the prior art, which would occur to persons skilled in the art upon reading

the foregoing description.

69



10

15

20

25

growm h- enhanci ng nol ecul e, at |east one of: collagen
and fibronectin. 23. A nethod for use with extracted
whb@sd200eonpri si ng: applying blood to a first PCHUI2008000571
suitable for selecting first-pass cells having a
density less than 1.077 g/ m; applying the first-pass
cells to a second gradient suitable for selecting
secondpass cells having a density between 1.055 and

1.074 g/m; culturing t nd-pass cells for a
period | asting between mﬂg days in a culture

medi um conprising up to 5% serum andi dentifying
1. pr ogawikobd forast withieRtridieal Wodd, usaptisd: | s. 24. The net hod
according.to clai.m 23, wherein the progenitor cells
i k By

i néPRlmectionst ot i Spidisgt vitable forpqlecting Is having a

dml E@ummﬂpmwm%ﬁylng the progenitor cells conprises
nt|fy|ng the EPCs. 25. A nmethod for use with

extaPB]é’tnéd & fBHPasscesHs i & segondagrpdipntriyitahle ser sekecting second-

.St-pass cells
pasgg@%% %g%ﬁg?fbﬁwggilté aﬁﬁitlf(g)bg1 /ﬂn n1; applying the

fi riseregsagsthe eullnbert o xlls é@‘ongi a gheamlﬂyéqueul 1L.QA3| andf ]o®74 g/ml,

by G B 4 SR TR L e B £ 20 4668

fond@tl@eng ﬂlﬂot]ﬁhﬁllpﬂ@ehﬁbmﬂmn]thﬁﬁﬂtu&ddﬁ}m inacult ur e
medi um conprising greater than 10% serum and

2.1 déFHehiqthcmgpcpasxdg@rtb thim ¢eWh&einappljmg chd Blosew thetitss gradient
26. The et gd ccording.to claim?25, wh relneéhe
conyyiSeie APRIYPE (he (bloqdnfa g ROMEIeR JRrlufing 2 SPRASWAST of Skpsesand

em&ﬁ&%@ﬁkmand wherein identifying the progenitor cells
conprises identifying the EPCs. 27. The nethod

3. acCethifod Qoddrdthfd Blaitihie rvﬁiefbu? WhpIyinE 8 FiR€-pass cells to the
second- pass cells conprises culturing the second-pass

secens| geadiept gompriseyrapphies dhn Sovipaissrally loesw aghegys 2@dution of -
iod8kdim 28. A nethod for use with extracted bl ood,
conprising: applying blood to a first gradient

4. SUIFRBLEREP L RN 1 Rhidh! I, IticPES Spfifink Shd &YW DssBeells to the

second gradient comprises applying the first-pass cells to a gradual density solution

including polyvinylpyrrolidone-coated silica colloids.

5. The method according to claim 1, wherein applying the blood cells to the first
gradient comprises applying the blood cells to a Ficoll-like gradient.

6. The method according to claim 1, wherein applying the first-pass cells to the
second gradient comprises applying the first-pass cells to an OptiPrep-like gradient.

7. The method according to claim 1, wherein applying the first-pass cells to the
second gradient comprises applying the first-pass cells to a Percoll-like gradient.

8. A method for use with extracted stem cells, comprising:
applying tissue including the stem cells to a first gradient suitable for selecting

first-pass cells having a density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;
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density less than 1.077 g/m; applying the first-pass

cells to a second gradient suitable for selecting
wae@snepass cel |l s having a density between 1. OBGI/ERG05/000571

1.074 g/m; during a lowserumtine period, culturing

t he second-pass cells in a culture nmedium conpri sing

| ess than 10% serunt during a high-serumtine period,

c u Iabpu&m%%s QRoSEERE dell%at%% thRd Lp%dieﬁt RuitBdik ot slebmid m&u-pass
nprising greater than or equal to 10% serum and

Ceﬂm@fmg% Jansiy prtweni- 90randdi968 gmlt he cul tured cells.
29. v |
m&%%ﬂg%é‘ﬁi‘ﬁnﬁ&%ﬁéélmﬂaﬁﬂ G aﬁh%ﬁﬁmé@ﬁqr(%s”an‘dhﬁoqgl %/ml

pr ogeni i ncl ude en progenitor
by C(uEm the gnvd-peseedls foriageniod ﬂaystmgbettWQenp& ogeldidaps; apél | s

ccoRrb e B 115% %ﬂﬁé‘r oL A o

d he. | [
9. Gonihs 28BS abrife B o, b Sneit B8 Sl &M TR SS cfifets dor
seleting cebbs bavipg b demsity ﬂ)ptv&teen 258 andM06S /mlTivd wikkdif@pplying the

accor di to.claim?2 wherei.n culturing the, . .
seoQibgin ekt vl gtient, Comerifes, slethiEn e (HE pavinga deusity
bet®EHNN0D85d G WkBWHhINg t he second-pass cells in a

serunfree culture nmedium 32. The nethod according to

10.cl ah Medidd MNRE QJith ckithdiod H1DSI fc&%pﬁﬁﬁgmd pass cells
durlng the | owserumtine perlod onprises cul turing

t heappbEgnRlogshtosa Eest |gzadicnt switabler for iselactivg firsitnese pells hanihg a

denSitFRYSthardBo 77T oG Met hod according to claim 28, wherein
o L?Féurl ng t egsecond pass cells during the high-serum

t i rppherg thd fosimess sadls towl seapndgrationt s@eldn dopsdxtiogst®nd-

h
past B0 B B B B RS R R OGP St Cr gt ne

s ecaftdripaibs sﬁﬁhﬂ-@aﬂﬂl&éﬂd’@dhﬁfab@%ﬁpﬂstﬂ@;ﬂamﬁ agriod is
per f.or med r|or to uIturl t he second-pass cells
durlfiﬁjd]}i%ﬂ% ToegHtos g5l H%lfl}erﬂ'e‘ el 35. The met hod
acc d|n o cl |m28 wherein culturjng the

11§ ech e 26HEE 40l a1y L0 &vhern swiugme (Somprises sudgripg the
sec&ﬁf-{;a@é E@Q oh¥hd QY whibh Helstitttelil SoatRGRRRAS Sous BlabBa.

12.  The method according to claim 10, wherein culturing comprises culturing the
second-pass cells on the surface, when the surface is coated with at least one plasma

selected from the list consisting of: allogeneic plasma and xenogeneic plasma.

13. A method for use with tissue, comprising:

culturing the tissue on a surface comprising plasma.
14.  The method according to claim 13, wherein the tissue comprises blood.

15.  The method according to claim 13, wherein the plasma comprises autologous

plasma.

16. A method for use with extracted blood, comprising:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-

pass cells having a density between 1.055 and 1.074 g/ml,
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during the high-serumtinme period. 36. A nethod for
use with extracted bl ood, conprising: applying bl ood

W e00d/12Gopst gradi ent suitable for sel ecting fiPGI/HRaGH00571
cells having a density less than 1.077 g/m; applying
the first-pass cells to a second gradient suitable for
sel ecting secondpass cells having a density between

1. g@ﬁ%& g%e]ﬁeggndd—&é{%eﬂs gy isﬁclga[c@ cO¥p@sihEar drfiBodL khdd

| a east ours, turing the second-pass
c eldestifyinggrogeppondels waheleulivordsellelur i ng a non- hypoxi ¢
time period lasting at least 1 day, culturing the

17. se@badnphsd aedidnguted eleimohs, hypexine theo REAZERiEEscellyninclude

i.dentifyin r oglen cell s, in.t Q uped L
end(ﬁgglafﬂ?éggﬁlgﬂlgﬁg%c ggir‘%lr)hﬁn o‘%]é%rgllnmn%%, S!%e‘;hgi R&? H]!g% cells
compfieg eduintifingck ERCs.ncl ude endot helial progenitor cells

EPCs), and wherein identifying the progenitor cells
18. COIMAE ins@Bod Bentdifgy iongainh ¢ 6 ERseidScultiiting wemprsgs culturing the
according tq cl ai m 36, erein.the h Xi £,an
secoidrmary 508 pE AP b RuTsT iaione] Ve ep oG e

period lasting | ess than 30 days, and wherei.n .

19, EL T8 rethod ESetiB iR 4 So WP e HBFR FERI L cuturing the

secd}ﬁgﬂ'sg EQRSorC RRTNGHERS whbh (1Y dutficd RecRR[ORIHD asRastaink Plasma
under hypoxic conditions during a first tw days of

selepied fom the listrgnsisting ofealiogepeicadasmprad Ff%‘i‘%&’éel%ﬁléﬁ%ﬂi ng to
claim 36, wherein the hypoxic and non-hypoxic

20. t | repethiodder we avithiexiadiedbleqd, cOPPHESE i ne peri od | asti ng

| es %ﬁﬂi Bl fors&18EHng Firke 11 having a
se C%nggh%g%@g% geha%{ gﬂsﬁ e }éﬂﬂ 3%1 gdx P:c c cs) ndi tnlgolrfs tk?gsrr%er iSs g smg
density lessrthaxgl .OFkg/sdrondpass cel | s ‘under hypoxic

condifion ring a st t . : i
o B 0 Rl AP 8 U eons
pas¥\B@Ls @hving B ey G¥tweeR NO5Hamt hgpogimt; ti meperiods are

within a culturing ti period | asting.l.ess tha %91 .
day@tugipg thh sFeonerPR 437 i Wyt a%eee%fﬂﬁ-‘-l%%s% g fhgenhancing
moléBHE LY B LSRN E! fik-ometimRr | ses cul turing the
secondpass cel I's under hypoxic conditions for at |east
2 hidemtsyivapvessnites celilyisthe gpiugdyelland a 1 ast two days
of the culturing tinme period. 41. The net hod accordi n%
21.t 0 Theaimets! aptradiog roc cleinyr30n gvhereins B opreepes ellp | igclude

en&é&%‘fial progenitor cells (EPCs), and wherein identifying the progenitor cells

comprises identifying the EPCs.

22.  The method according to claim 20, wherein culturing the second-pass cells
comprises culturing the second-pass cells on a surface that comprises, in addition to the

growth-enhancing molecule, at least one of: collagen and fibronectin.

23. A method for use with extracted blood, comprising:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

culturing the second-pass cells for a period lasting between 1 and 5 days in a

culture medium comprising up to 5% serum; and
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hypoxi c conditions is perforned prior to culturing the
second- pass cel | s under nonhypoxic conditions. 42. The

woredosogboaccordi ng to clai m 36, wherein cul turiPQI/AL2e05/000571

second- pass cell's under hypoxic conditions is

performed follow ng culturing the second-pass cells

under nonhypoxic conditions. 43. A nethod for use wth

eﬁ%ﬁglfgdgljgé& r R ShiGeq &Rl Yi ng bl ood to a

gra !tn o-sel'ect cells having a first desired

24, 98HS! EXal @NG8 didIC e aghiRg 28 NeyRED &he Qfrogelitbs doBv iindude
segona¥ég§|reargggsgtylrange by éulti?fﬁggihe sel ect

endotbelid] spioperstoraatile EREpr dnsli mgersst ridepéifyag g@g@&}}%f%@s

in a i.um.c ising a progestin; and identifyin
“mHPPﬁﬂggﬁgngggﬂﬁg%in the cultured cells. 44. A n%thgd
or use th extract I dsing: applyin
25. bL%ﬁ%ﬁh%f%%"ﬁfﬁﬂh@% a?%dggﬁgg?nﬁgﬁﬁ- havi ng gpfyrs?
geﬁj_p[ﬁﬁg 666 itd ¥ fgarmaadieﬂt rsuitakdes fan geleptingnfinsbpass Gellckaving a
having a second desired density range by culturing the
dﬁﬁﬁ%k@%&@ﬁl@%Yg@ﬂrn a nedi um conprising a progestingand
su Tﬂ%fﬂel Hrsi-Pas cBROTOLTsEOAP ktadieny seimbleofye selecting second-
i dent f'ying progenitor cells ing%me cul tured cells. 45.
pass Aelisgtavig afdeltYé@t‘WePH-Qﬁ_taP‘éétogﬁ ood, conpri sing:
aPRli9 A 980k Bad BNEWraNberldd 1BIRCot0Ek 5 ahRBidags in o
firs ~desired density range; increasing t he nunber of
culnirelkﬂeﬂmhawn:rglsmgsgfsmdh@el@ 7 wgedi ty range by
ulturin e sele i medi um conpri sin
ng&&é@ﬁ%{ﬁge ﬁ?t%gégl{dﬁhg?mgﬁ%j (%géel'nt i fyi ng progeni tgr
s in e cultur I ] : diifdth
26. { o Ty e bttt & (i 35, Merct SuoTph R Bl ithde
end6BbileS progdnuge cens qERe), aindpwherein identifyind $he PrEsyitorafdls

wherein identifying the progenitor cells conprises
cmﬂmﬁmw@$¥¢m@ﬁ?ﬁé%égcs. 47. The nethod according to any

one of clains 43-45, ereLn the. [ [
27. pr GeswebehascasneTheC HEt Aoa “a068 SR oS B gy ool
corrﬁJr@ésr@ﬂtﬁgﬁgA’éle WOREGRE delerestdlgeedium comprising less than 20%

serum.

78. A method for use with extracted blood, comprising:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

during a low-serum time period, culturing the second-pass cells in a culture
medium comprising less than 10% serum; '

during a high-serum time period, culturing the second-pass cells in a culture
medium comprising greater than or equal to 10% serum; and

identifying progenitor cells in the cultured cells.

29. The method according to claim 28, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.

73



10

15

20

25

30

conprises estradiol. 49. The nethod according to any
one of clains 43-45, wherein culturing conprises

weosaeiopy for a period | asting between 3 and BOT/tiz2yg65/000571

50. A nethod for use with extracted bl ood, conprising:
applying blood to a first gradient suitable for
selecting first-pass cells having a density | ess than

30, 1 191§7mg{hml ;acé’rﬁgingi B0cIkfE 28 HRbreRASENERE| the tsacandgmsonells
gradient suita for selecting second

> ss cells
duringalé Toy-serate istict neriod coRBRses cobE g he $0gadsPE GFLS T FlgTe

.a_hyper.capni ol eriod lasting at |east 2 hours,
In“h@ﬁﬁ¥ﬁwpﬁﬁgPﬂg)%écon pass cells under hypercapnic

capdi tians, the. hype ioC 1 [ fHaadcasidepdsz @dll
1. o el il B EGRRYSE oy RERAE BROG0GIRRE ol
duridOfie MyvpedraapinCpdriodeomprisadultasty thg sepond-passieells Hig, serum-

cul turi t he secondpass cel |l s under non-hypercapnic
ﬁee@%ﬁ%ﬁ??éﬁﬁ?; t he non-hypercapnic tine period
characterized

by a N | _.of .le . 0 1a) oo t
2. So haRrIoREPRII S SPUB e Cgerea tr il e echit s 1
dun’ﬁgﬁ kikeS 1ovederuN@mBBichiod @egeikel ogntrngcthai secd@;pasherls for 2
the progenitor cells include endothelial progenitor
duragien pEbetwreash andSri#yher ei n i denti fying the progenitor

cells conprises identifying the EPCs. .52.. The method
33. acdbe dnqt@odt gcc‘@rchpgntg@,lau@o%%rw ql‘ﬁlﬁ Wfﬁ éhﬁf r%co%gass cells

duri%éé% h%g%xggn #ﬁ% E%r{?cﬁ% ESRPHises tdulfBridde feOskcbfi-pass adells for a

d according to claimb50, wherein
durdtioe ofipgreeaabmid30adagis.nonhyper capni ¢ ti me- peri ods are

within a culturing tine period lasting |less than 30
34. dayRhe meitiodvaecceding dal daim A Wherebeedhanp 8% seeipplgass cells

under. hyper capni ¢ _cqndi LI ' : ' - 1
aurigl i IpWese s T el G PSR AR SABrfL el Gl 4o colls
durig g Hgh-tem@m Gaeperibd.t he cul turing tine period. 54. The

met hod according to claim50, wherein the hypercapnic
35. anCrHROMBIBE racaqting i ciBinpEBj edsrear euliringi the seeandimass hefls

uripgITRJopriS A B PED A RER BRG] LoV ST e AR Boss cels
durft @Ml GibR ISR P38,
36. A method for use with extracted blood, comprising:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml; |

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

during a hypoxic time period lasting at least 2 hours, culturing the second-pass
cells under hypoxic conditions;

during a non-hypoxic time period lasting at least 1 day, culturing the second-pass
cells under non-hypoxic conditions; aﬁd

identifying progenitor cells in the cultured cells.

37.  The method according to claim 36, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.
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culturing the second-pass cells under hypercapnic
conditions during a last tw days of the culturing

wao 2ovs/1p®pd od. 55. The net hod accordi ng to cl ai PeB0,2005/000571

wherein the hypercapni c and nonhypercapnic
time-periods are within a culturing time period
lasting [ ess than 30 days, and wherein culturing the
38, STBIMLREPSecHRldeSo WA 6 HREFAABDIGpOANGIT hambypoxic tme-
~conprises culturing the second-pass cel| nder .
penodfl'@_/ per within ¢ abnig tiowspérind lestinge kst ﬂ%ﬂnhéér Vet Bheg D
i rst two.days AT o PP i Gt the B&tond-
cuttuing 50 st il Gl Bl ORIy uRtiaf Seon
pass ddlie xfdd? hypdaticicdndiionhdurimcoiint paskycel theculygag tme period.
hyper capnic conditions is performed prior to cul turing
39, g gme_srﬁetaw aﬁ:@&ﬁng’@l dlsinuBe) evhermim thedepesip Bné neRHIRTIOHES-
. 57. e_net hod accardi ng.tp.cl.ai r & ;
perioggj2q, MY eneluBgg 5, RHod SRR B3 3?%38 F g, wherein

cultufih Hetseird-ass @k hndorBgpdx@d donditiogs eanhyirises aututihg the second-
second- pass cel |l s_under. nn

. - hyper capni diti. .58.
pos e kg G Ve A e b dbe GRERe iRRgercs
applying blood to a first gradient. suitable for . .
40. semtﬁegw@dfawoﬁma&%%ﬁﬁswheawﬂe wéﬁsﬁnf‘w%yg%lﬁ Sppe
periads O%Z \B{tﬂhia SRRItE Gt heribil MEdmPASS: Geh |30 teysa aséodetbin
gradrent suitabl e”for selecting secondpass cells
cultthimgitigseaontepess tallshodeudanoxic o@litiRg CQmMpFres @ylﬂ,}qng the second-
cul.turing the se = i :
ross Gl FR P FREAI NG 15| bR Bt sand o
last 640&dys bf the cofturingrtinbdpenipdi eti n, VEGF, | GF, FGF,
estrogen, 17-b- estradiol, estrone, estriol, an
41. estihagictlodd@tdriag ity elaine36, vasiah culbirieg theessecenstpaggifedis under

Pe M e :
bypy €ORPEORS B et BT R e SO pa cdhs under non-
hypPiQ8&RiRIRNe, Syntheti c progest er one,

ydr oxyprogest erone caroate, medroxyprogesterone

p.ac efh@gﬁathcﬁi sche@ding to Slalfi 36! wlidréin calt@ingakd seboml-pasn cells under
anti -di abetic agéent, and_rosigl.itazone;

S . d
hypbudersondiipmyisesigened BHIowE STHE R tegpadipasy gl pader non-
]%mgg%cgmﬁ¥&@§hod according to claimb58, wherein the

(Epgenl or cells include endothelial progenitor cells
R byl ‘Hfo-progenitor cells
o (SRR Rr e bl pieso o

applying blood to a gradient to select cells having a first desired density range;

increasing the number of cells having a second desired density range by culturing
the selected cells in a medium comprising estrogen and subsequently in a medium
comprising a progestin; and

identifying progenitor cells in the cultured cells.

44. A method for use with extracted blood, comprising:
applying blood to a gradient to select cells having a first desired density range;
increasing the number of cells having a second desired density range by culturing
the selected cells in a medium comprising a progestin and subsequently in a medium
comprising estrogen; and

identifying progenitor cells in the cultured cells.
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60. A nethod for use with extracted stemcells,
conprising: applying tissue including the stemcells

W e00d/12Gopst gradi ent suitable for sel ecting fiPGI/HRaGH00571
cells having a density less than 1.077 g/m; applying
the first-pass cells to a second gradi ent suitable for
sel ecting secondpass cells having a density between

4. - KR th%ﬁ%gﬁus%%th%gﬁimedmss@aémpas e nunber of cel|'s

ween 1.°055 an 107 E,.b )
Cudpiplynngigocbm mwmmmt esdlls havingp figst B%%’reé elrsgﬁa}nﬁaa

N e

e method according

the sbiectéd &dlRi® 8 medivgs einiprising eﬁn‘mﬁ and @progeﬂtllﬂsandn cl ude

endot helial pro engtor cell and wherein

i didlertilyipe REeSeROTSE i;’é‘rﬂl?%ﬁltuﬁeéll corrprl ses identifying
e EP

hod d
46. f/\hgh%mthé)ﬂﬁpwrg@gttﬁ éltlyf 81% %g&%%?&St gvh%}eﬁi {Heg)%gemtor cells

I Sés app

mcl&r?gt%hh(‘)tﬁ@l al b élgr#wr Qeltk qEPCEjT end vheieingtadifging meagoge'ﬁﬁer cells

od accor ai m 60, wherein applying the

comprises identi Binerthe & C&ppl ying enbryonic cells to the first
gradient. 64. The nethod acc o,clajm60
47. whahei methpblagparginghie #4380k Ogd’i%i?’gs‘ésd'ép §Feigthe progestin
acent Is to the first gradient. 65. The nethod
conBES TR et

0 claim60, wherein applying the tissue

48. 5o %%% oﬁp:R:' Yiahg bR 6! &S clafind he-45i rtter@ atlb estrogen

according to claim®60, conprising

confpribdsastradigl. t he stem cells from bone marrow. 67. The

net hod according to claim®6 rising nobjlizin

0,
49, t hermstpsthakhdesrdinginm dnyreac @ﬁplagw &% ahergin gp]@mng co%xpnses
extraction em,ce . The net hod according
cultpgng %?W@?ﬁ{aﬁt&%@?eﬁg ? Facti

ing the stemcells from
perl pher I bl ood, 6 ording to claim
‘tsﬁl“flﬂilr‘?"%ﬁw(ﬂ@ogcg%ongn%gés cell's conprises:

CU' 4 nyﬁﬂ@blbb& 6 8 FRAGranas seiedblesfor nelactinigrfist-proncellsrhaving a
durl ng a first portion of the

density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-

pass cells having a density between 1.055 and 1.074 g/ml;

during a hypercapnic time period lasting at least 2 hours, culturing the second-

pass cells under hypercapnic conditions, the hypercapnic time period characterized by a
CO, level of greater than 5%;

during a non-hypercapnic time period lasting at least 1 day, culturing the second-

pass cells under non-hypercapnic conditions, the non-hypercapnic time period

characterized by a CO; level of less than or equal to 5%; and

identifying progenitor cells in the cultured cells.

5. The method according to claim 50, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.

52 The method according to claim 50, comprising setting the CO, level during the

hypercapnic time period to be at least 6%.
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period; renoving at |east sone of the second-pass
cells fromthe first container at the end of the first
weoeoositznof the period; and cul turing,
cont ai ner during a second portion of the period, the
cells removed fromthe first container. 70. The met hod
according to claim 69, wherein renoving the at |east

53 tﬂoﬁe SRRARY - Baskirk €50, S wherBl |t§€§3$hy§)eﬂc€rﬁh¢ nandf @pn-
) reana IF t

hat adhere to a surfa‘gg1 ﬁ frrﬁ)d
hypempmanmefpenads arg yeithim ehrotivees: Bginggod (sEpg st gn 30 days,
and %}Eﬁ:rf:@ cuu’ Q;m\(ﬂen& Bﬂ?géﬁg Jeﬁ?%d&qwge&ﬁpﬂl@ RoRBEARIcRFHIBes

Ses se cells that do
cultuﬂﬁg tl:aaddaecrrel fass eells umﬂad@p@lprm@ conditians cyring pfast twpdays of

The nmet hod according to claim®69, wherein the first
ﬂwcﬁ@ﬁﬂ&qﬁﬁpqﬁ 1 udes on a surface thereof a

wt h
%Iles m%ﬂ‘f‘ﬁ g‘%‘:“(fqglgg L': “or! aéﬁnn Nd S Sl an@ g aﬁc{‘ %on-

> conprises c
hype?c%bhlé tinkb-pdiRdé hfeS*tvltEmrH ailtiging tiiat piriod| lasding hbshdhan 30 days
gr owt henhanci ng Ecule 73. . The nmet had ac

and Sbetets FARRE SPRISFEORRog ES KR AT CBTP D [ambke
culhﬁ%g%é ?&oﬁ# P{)& tBs hhdh hgpRsdpalc ddgdi@ibas @hragna@last two days of |
|'agen,

ronectin, a gromh factor and an anti body
mchMEmgtmﬂp@Eﬁl surface receptor. 74. The net hod

according to claime69, wherein the second contalned
55. i ndheidmsthod azccendifgade elmar 1% Hh@?@mﬁ? SHPEIFRPIfg and non-

hyp%rgacpgtfcgtugg -RET nch DS GRI § lé{lltttﬂ‘[ e P@m&?ia'sﬁng Rsd tan 30 days,

al ner conpri ses c ng the cells in the
and SEcpdiA calmix@ the r setdait-paiss clisdwgler h@pgﬁm%c@ﬁﬁm& [CARprises

cultgﬁrg glﬁeecppl pﬁs's 8%?%%5%%8%%%% 9'11'?1%1 5 f&r a‘rf‘ieg%tect e etween

TR RS from
o fitkf 60l dasd arfQN Gt b eysQfF thelubtarin timopdrngen, fi bronectin,
a growh factor and an anti body to a stemcell surface
56. I €CRRURIhoiOccdrdiR b eRith 30, Whidgeih Icﬁllglrﬂlg(‘.tbms:hcbmdapra,ss cells under

conprising applying endothellgmaflé enitor cel h dmnln-
hypeERGEY congitipng r&:mrfowe%m?ﬁ 5 SYFRBEPAT K Uby%
the list consisting of: tissue of a
lnmmcmﬁﬁégggffﬁglve of the subject, tissue of a centra

7.Ner ¥R RIP ch%@dﬂ&r% Q1d3h 50, wherein culturing the second-pass cells under

hypercapmc conditions is performed following culturing the second-pass cells under

non-hypercapnic conditions.

58. A method for use with cxtracted blood, comprising: A

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradlent suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

culturing the second-pass cells in a culture medium comprising at least one agent
selected from the list consisting of: erythropoietin, VEGF, IGF, FGF, estrogen, 17-B-
estradiol, estrone, estriol, an estradiol derivative, estradiol valerate, estradiol cypionate,

mestranol, quinestrol, progestin, a molecule from the progestin family, progesterone,
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the subject, an optic nerve of the subject, choroid

tissue of the subject, retinal tissue of the subject,
waadwsnegtopmal space of the subject, corneal ti SBURTIED0EN00571

subj ect, kidney tissue of the subject, tissue of a

damaged bone of the subject, tissue of a fractured

bone of the subject, inflamed tissue of the subject,

hdtice . lc €&k oatE QRIS BPHridestetote Qbethlep a
S”“Eﬁ%ﬁg%%g“%%ﬁ%ggggﬁﬂﬁgg?gﬁgﬁ %% méundegg?igiug f a

statig kiimvastatinpataivastetin ey antpiabeis agem] adrosighitazone alinb
of .th bject. 1ti iLh.graft, and tissue of
a %%%ﬁpégﬂgaEgggé%ggﬁﬁﬁggmggé?ﬁg&subject. 77. The
method cording.to,cla : I+&d SR atlisNShelud
59. 4 htell?lﬁpeg&]ﬁ§ : acgg%fn%. to “glo§§ \7\%91[5?{ td Hoddfi sNéhclude

i ng to a first gradient
endshiéliadbpregdniwr selle (EPEs), fands wherains idsefifyinghald mgoggnitor cells
densi.ty l.ess t 1.077 g/m; applying the first-pass

COHE%¥?§B%5@%n%g@gﬁ@kgradient suitabl e for selecting
secondpass. cel | s . havin densi t en 1.055 and
60. 1, 04721683/931 ?“%iﬁ&”tlhﬁé?aecéi% ﬁ%ednf:%%’ %%?ﬁ%%%n\ggf cel I's having
a JppKideyridees WeRMink. tBE Steaneklid 18 4 4irg/ grhdierdysuitabll¢ foriselgeting
t he second-pass cells for a ggé[od | asting between 3
firstaprgs odisdayas a Agnsityfiess tep it 7 &%br di ng to clai m 76,
co Eiaéﬂrgqﬁe gﬁ&?a@st b1 b heseEies glalientodihdle ITar $dl&utilg second-
i nc Ing the stemcells to a fTirst gradient suitable
pas§ callsdeviog tidagpity betsicen 985 erd 1.874g{Mkng a density |ess
than 1, Q7 79/ ks Ayi h&i8l bR@RSh £649 snd LOM g/ml,
secOf asg‘%%%ge“ r@mgﬁ?f%%]% gg}'%g %sdengel@{ I ng secondpass s
by @gtukiag faweemdpastants foy alpetioklesting, l@S%cardngd 30 Aaysysm ;

appl.yi ng. t he seconds pass cel | a third gradi ent

sui ’ldﬁ‘ﬂpfgm\ggfogg oéf?'%ﬁ%lfe‘rﬁu?tﬁ{eégélgs' cells having a

densjty between 1.055 and 06 [ a ] easi
61t neHuTBBRObRRETS Ratriy % dENar Dy B Phetif “GEs "Helyde
endb RSl rébenitdy cal! (BFAsN abdewlididin didpetifging efhb sprbgenitar cells

peri od Iastlng?betmeen 3 and 30 days. 79. The net hod
comaprisst tlentlying ths BY¢§- 76, conprising generating the EPCs

by: applying blogd to a first 8radient,sui able for .
62.sel &be imhad peqording do «laims 69, WHRIGI, ARRIHLE 1 | USEY FofgRrises

' | 1 Ly i ass cells to a second
ap%}'lgé ?\gn%’élmeslhcl:o?cggl]o)eﬂ A L BR¢ BlabiRhe P _

r sel écting secondpass
63. The method according to claim 60, wherein applying the tissue comprises

applying embryonic cells to the first gradient.

64. The method according to claim 60, wherein applying the tissue comprises

applying placental cells to the first gradient.

65. The method according to claim 60, wherein applying the tissue comprises

applying fetal cells to the first gradient.

66.  The method according to claim 60, comprising extracting the stem cells from
bone marrow.
67. The method according to claim 60, comprising mobilizing the stem cells from

bone marrow to facilitate extraction of the stem cells.
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cells having a density between 1.055 and 1.074 g/ni;
and culturing the second-pass cells on a surface

w@ormpne®pmg an anti body. 80. The net hod accor di PQTAIR005/000571

claim 76, conprising generating the EPCs by: applyin
blood to a first gradient suitable for selectiﬁg Yo
f%%ft-paif cells having a density less than 1.077 -
68. 9 94 YiAib e Elalnd oo Passpridld Sxtiabtiy B0 cells from
‘ graaf%%? SUIt%%#% for selgcting é%condé%%s cells
periphalitigpda density between 1.055 and 1.074 g/m; and

culturing the second-pass cells on a surface
69. coffer insthod axcoimet to- dairmie0i marerelst culiTESoths jecqppss cells
cmmfgltagen or fibronectin. 81. The nmethod according to
& m 76, conprising generating the EPCs by: applyin
bl q@erit® tiee Secomtpags acliseinta fitst tayhiger duinged %@t ppigion of the
 first-pass cells having a density less than 1.077
periogf i : applying the first-pass cells to a second

9r REHoS e 25 Wabtabine of Bk sehephisnglisEonnitphsscanine at the end
having a density between 1.055 and 1.074 g/m; and
of the first peitieg of fe psEed3Bd pass cells for a period lasting

De L EARe Lt hohAebibindl dirifih susoRdmReidiBonapEial
to gsg?un1 §§i The nethoggagcord?ﬁg to clg?é?7é?@(wns
ramn@dﬁmnsmn@@@emﬁma@ing the EPCs by: applying blood to a
first gradient suitable for selecting first-pass celg
70. P_asrhm meshadeavsording| te sdaimGhh whegeny rsnawing the it JeaslySae” fhe
t- : i i
secoglg-lrpé%lst %)eﬂg Ségl%@%l%eg sbRctfh 21?8? gé]ﬁovgf adisafit Mbdeablagsubkf@ée of the

pass aving a density between
firstbof¥aeand 1.074 g/ m; and culturing the second-pass

cells for a period lasting between 1 and 5 days in a

71. CUbthY Feth®Thdeordispmor dlsinn 60, grleatie remondng #@oetdeastpame gl the
The nmet hod accordi.n

. tq claim.7 i Si
SGC(@éﬂ@FSa(fqﬂﬁ 60@%56@%%&’% g’orgﬁlﬁlp\ﬁl ﬁgllsotﬁ%g%rrtog Lngﬁﬁ ’crosat surface of
the &@&hﬁﬁﬁm§UItab|e for selecting first-pass cells
aving a density less than 1.077 g/m; applying the

7. 1 M8l Ra8Sd GeLdrding Qo R14H8CEM) dhHtel e firss wbhtainke ielndes on a
sel’'ecting secondpass cells havjng a depsity. betwee

surfacd)thbreafial gOMOIF-gnkigneng molecule, and wherein culturing’the ceﬁgem the first

container comprises culturing the cells in the first container that includes the growth-

enhancing molecule.

73.  The method according to claim 72, wherein the growth-enhancing molecule is
selected from the list consisting of: plasma, collagen, fibronectin, a growth factor and an

antibody to a stem cell surface receptor.

74.  The method according to claim 69, wherein the second container includes on a
surface thereof a growth-enhancing molecule, and wherein culturing the cells in the
second container comprises culturing the cells in the second container that includes the

growth-enhancing molecule.

75.  The method according to claim 74, wherein the growth-enhancing molecule is
selected from the list consisting of: plasma, collagen, fibronectin, a growth factor and an

antibody to a stem cell surface receptor.
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during a lowserumtinme period, culturing the
second-pass cells in a culture nmedium conprising | ess

W b@s/1109% serum and during a high-serumtinme Perad)s/000571
culturing the second-pass cells in a culture nedi um
conprising greater than or equal to 10% serum 84. The
nmet hod according to claim 76, conprising generati ng

th [
76. sug t ag d ? 8*1% & 5on nﬁ%ﬁ?]? Enﬁ)pas dé)gfylug %gi\(l)lﬁ:{%al progenitor
cellsCQEPG$)tt(y a Iv&ﬁ;mtytdfalssut cﬁiipa}/a of 2 subpqit yelented: fem therlést cqngisting

T T S T

the shbjé@t”raﬂbﬁﬂlo néhig bhhe aubiy@odtiogoit itisde e theoshbjeat trétig! tigsue of
| east our.s, culturlnﬁﬂthe second- ss ce

the spiseh Fe-TeB Al SPRSRL, hesHp hrCPW@aléISﬁ&?n Jblkiqnﬁ%gssue of

the ﬁgfebp GisdR It NGhrigell 8884 oflthd %Mbje&uhlés% |oﬂg ﬁeh:ﬁlred bone of the
second- pass cel |l s under non-hypoxic conditions

suquqﬁ,emﬂgth:pbtjssg@ gﬁ'ph@sn‘@e@tomgch)ﬂmsm ofégq]ﬂ}bpeéspn@ontuseg tissue of
the gﬁ’n‘%, en Ptg%%’f Q? OleWO BRIl ¥ihe dp! LedntdE, @raflﬂ rt1§§ue of the

ectlng first-pass cel
subjém,vtussge af ajdamh ¢fythé s;shject HissuelofGi7skim gvaft; and tisspe of a reattached

the.first-pass cells to a second gradi ent
seveg%ﬁf%w%h? gpbicct y

Iectlng secondpass ceIIs havi ng a

t t 0 1.074 duri
A e L S (S
CU|a%1§l§71h§ blddietoseaisngndikst sthbls fbmckeaerctlhg fiestpagsnéetis having a

4 coq tlons t he. hypercapnic tine period characterized
engity lgss digp & g/mbs greater than 5% and during a

no QPII)WBQ rtﬁ@ BiRitDadsl B RS i sochniagidied saftatle 86t selecthiyy second-
culturing the secondpass cells under non-hypercapnic
PaS&:@H@I haviegs dellsﬁjéb‘?mﬁemyﬁ%sr @dgfl7¢ gmkender i od

CPABER A huBerthe Al B Qfdeﬁs??%e{vthéﬁ 10055881040y /ml,

accordi me alm 76, conprising

by @méigthe sgohdrpassRels foya pamdl lgsting betiwsorl3 and 30 daysst

gradient suitable for selecting first-pass cells
78.h avirlfeglmhaﬁmsérﬂmglte slaint MG othpOSiTg gﬁimta‘tinaﬁ-wl ERGsgost he

];13{33{31(3’[) a;t?sgli%{ﬁ’llﬁ Jhe enCils g‘%{rﬁ a(ﬁ n'ttsﬁgib?e %o?rselectmg

first-pass cells having a density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml; |

applying the second-pass cells to a third gradient suitable for selecting third-pass
cells having a density between 1.055.and 1.068 g/ml; and

increasing the number of cells having a density between 1.055 and 1.068.g/ml,
by culturing the third-pass cells for a period lasting between 3 and 30 days.

79.  The method according to claim 76, comprising generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-

pass cells having a density between 1.055 and 1.074 g/ml; and

* culturing the second-pass cells on a surface comprising an antibody.
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cells having a density between 1.055 and 1.074 g/ m ;

culturing the second-pass cells in a culture nmedi um
W@ 05N 2®png at

consi sting of: erythropoietin, estrogen, an
estrogen-famly nolecule, 17-b-estradiol, estrone,
estriol, an estradiol derivative, estradiol valerate,
estradi.ol ' ainfﬁ§g5@.gg eRE8E fRIEP@Igest i n,
80. a%;FggégFf%¥$gﬁg?§ ﬁn.eéuLe? 6?%%%gterone, ﬁynﬁpq}ic
prapplgizehianieto itk greyisnb suitabler fon seleciing 4irg-pass cells having a
.medr g terone acetate, a statin, sinvastatin,
dﬂnmgﬁﬁﬁvg%fgﬁ?ﬁﬁﬁn n antidi abetic agent, and .
r QpbBirigl e Te;phsails b ngsetomsk gredieniciuifalln dor $rkeckipg speond-

cells to first gradient it abl e far sel ecting
pass g4llsdiavipg 8 densdy ?’%“‘%&%?-ﬂéy %n‘ﬁﬁgif‘%@)‘il aélgs than 1.077
glé{%mﬁ%) RheY 5R8nd-Passf dells tonpasariel banprising 8 egrowth-enhancing
en

gr adi suitabl e for selecting secondpass cells
molekle iothgr than eellsiges OEIORESHE1. 055 and 1. 074 g/m; and

i ncreasi ng the nunber of cells having.a ﬁeﬁ 'tg_

81. beThemethed awsrdingto £laim 6IaRPTISERg &?Eﬁfgt&ﬂ%t Y ﬂ?% ¥
S e | sl Rhdi ! Ltk BRtpesels Badn
SOapchla%g @%}?d q:cgla fist ggﬁdl@nﬂ%ﬁftéﬂ:qg féragtec ity peelte ga

net hod for use with extracted bl ood,
densito hgss than nd@77 gfwolt yi ng bl ood to a first gradient

suitahle fo el ectjng fi : isBigcifh d-
SenT S PR S| i S RSB by 04 B on

passGRlld Bavirp Adeasiptiawenadissnind $ W74 ghhleaidr sel ecti ng
secondpass cel

| s havi a densi bet we 1 :
LGt i o 0P SR o PP 058 o0 o
cultle it BEEWREIE ub 1958 aen1. 074 g/nl, by culturing the

second-pass cells for a period |asting between 1 and

g2. 30 ﬂ@ﬁe&tho%écdraﬁﬁgtd &0, REPERSIEG Genetihg theiBPCistoy:
cultured cells. 88. The nethod ac&grdjng%to clamﬁ%SZh a
whepplymgttheodstocyEirst emdicgkpyiteblefor SRSFURR ATTRaPT GHs Havine

emn. t or (EPCs), and wherein identifying the

cbn% gg%ﬁb 8¥0§§##§ conprises identifying the EPCs. 89. A
metdpplirfeothe dse-past ¢ellexto rascend Erde, sudehip forsselpgting second-
a i ng bl.oo o a fi i SMitable for

pasS il e g oy biader LOF] ol £61APhL Sl |

culturing the second-pass cells for a period lasting between 1 and 5 days in a

culture medium comprising greater than 10% serum.

83.  The method according to claim 76, comprising generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
density less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

during a low-serum time period, culturing the second-pass cells in a culture
medium comprising less than 10% serum; and

during a high-serum time period, culturing the second-pass cells in a culture

medium comprising greater than or equal to 10% serum.

84.  The method according to claim 76, comprising generating the EPCs by:

81
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density less than 1.077 g/m; dividing the first-pass
cells into respective first and second portions

wo b@saafoso appl yi ng the first portion of the fiPGI/HRaGH00571
cells to a second gradient suitable for selecting
second-pass cells having a density between 1.055 and
1.074 g/ ; n1xing the second portion of the

Lé@%&%ﬁ%}éﬁ@l Y\%faﬁlehhﬁlﬁﬁllelt‘ér Bandting fastgrasseely having a

g/ m; increasing the nunber of
dens@elbslsshdtawﬁgg/mldenm ty between 1.055 and 1.074 g/ni,

i B b, ST ot FoLLS o et sons

pass?élgg@ghg@ﬂtemb}bstwemthﬁansﬂllt(mil@lmtel |'s. 90. The net hod
ordin
o enge B o B e LA B R e el s
cells\ﬁﬁ@é’rem ?r?b;dud&{ﬁ?%foméggit gi prggenl tor cel l's Corrprl ses
e T t hod
R e
cells%ﬁﬁ{rn%ﬂh&@%ﬂékcf] itopertion to be larger than the second
e nethod according to claim89, wherein
d' ’Yﬁe?fn@t%o& W& ofdifisto AT C&Jlﬂp%sﬁl‘g@ﬁér&ﬁfg wEEPCaby:t he
ortion to be smaller than the se ond por
93app¥ym@bhxod th @rﬁretsgadmt tudable Hert S@ECWP%; ) ﬁﬁ’ﬁ% E?VH&% a

, denspﬁ’eg%/{%ggmﬂggg%lto a.gradient. to select cells having-a - -

énsity range; increasi t he nunmber of
Celhlblﬂylhg\thmgrsap&e ccelh@ltodese:qoedi gehsliesi Wltﬁ%éﬁn@é spigeting second-
culturing the select - .period lastin

passisgllsayipe %‘E?t‘ﬁ §%5§ d§(9f7% I'Tying pr ogenlto?

Celilidngd B hiypGcdpulct fithe geﬁ.‘cﬁﬂ laﬁmg% leakh2 hoetshodtugiog dredsenond-
to claim wher ei n the enitor .cells

passeqqtﬂ@phéqnhapergqp@g:é}?infh&m% e1 prepRALg 1 mﬁr?&“% Qhar&g‘%zed bya
4 t X
CO{ LR REERR ERROE) %% ccor ding to i atm 93 gent 131 g
WB e]llﬂflﬁ a agxlnﬂny%m\?lpmh dints| psoigd dastingal 1g3sh & idan ™ E'&ﬁ"P&rtP% gegond-
00
e T

chafﬁ@ieh@éﬂt@cﬁooglemgotfd)assthanm@Blaltmﬁé/v ein appl ying the
bl ood to the gradient

86.  The method according to claim 76, comprising generating the EPCs by:

applying blood to a first gradient suitable for selecting first-pass cells having a
den31ty less than 1.077 g/ml;

applying the first-pass cells to a second gradient suitable for selecting second-
pass cells having a density between 1.055 and 1.074 g/ml;

culturing the second-pass cells in a culture medium comprising at least one agent
selected from the list consisting of: erythropoietin, estrogen, an estrogen-family

molecule, 17-B-estradiol, estrone, estriol, an estradiol derivative, estradiol valerate,

estradiol cypionate, mestranol, quinestrol; progestin, a progestin-family molecule,

progesterone, synthetic progesterone, hydroxyprogesterone caroate,
medroxyprogesterone acetate, a statin, simvastatin, atorvastatin, an antidiabetic agent,

and rosiglitazone;
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"~ pass g@?jﬁvﬁltglacﬁgy 59 eeﬁﬁm% 6&@ 1 R‘?ﬁ%)%ﬂogdf g? a

conprises applying blood to a gradient suitable for

selecting cells having a density between 1
wWa 2034209501 . y . 055 and

wherein increasing the nunber of cells conprises
culturing the cells for a period | asting between 4 and
8 days. 98. The nethod according to claim93, wherein

aﬁ,gd%hg Qigéd%‘%nah&iﬁg thePstbhd Refly ﬁda Bk cRAEE ksieSloafopkslbaing

to a sofution including a copol ymer of
ﬁrst-msmGeﬁsha\amgiaé@smle@ﬁbhlybﬂﬁlg/ﬁgg The met hod accordi ng

Iﬂg}@%@lﬁ (he %-Ipas%rceelﬂg t@P%!eé’dnﬂg%ﬁcﬁgm}t kl.pafle £& deltBting second-

I'ses a to a gradual
pass cd:ﬁﬁlh‘axtnyg sdaénsity betwieerc]. (liﬁ ang 1p£lﬂ4)ghmhyaﬂ<é)yr rol i done-coat ed

silica, c O The net.hod | Nk st &dc
Q@CIWQgéLﬁ g 'fry‘?fo 1§ havipg 8(5181159%80%&78&& AdT e &d 174,

by cult@FRY he %&:oa&ghsélcegs foh e paficidsting batwean| 3 eod §0 d@ﬂsut i on of
I odi Xanol 1. The nethod according to claim93,

87. WNELRIHIFOP¥ it dxtiectéd slocd Tc@mf)ﬁﬁngr adi ent Corrpr i ses
applying the blood to a Fic 9_ yﬁ
i leot 61 T SIS FIGBIe (o5 BBt bioh o Prig Ve o

dmmg%%%g?&glb?? ladlent conprises applying the blood to

rep e gradient. 103. The
t Oa@lmgrt}:@Sﬁrswmgs etlts pp pe}gcpp\cb gradient plg@gpet fgr tsﬁggurng ! sre]cgond-

use wt

exincrasieg el mmﬁher ob nqﬂt5| h}uvmg a dgusity betyeen 885 ead & 074 g/ml,

radlent to el ec

by cy%gﬁgxg th ecsl?P‘? 1?2}.?@ ce%lﬁ or, aeqeggﬁ Yaa{%l?ﬁngg% 1 S NS brd

a peri od
| agfehfigidgr¥Ranoeetin th BOculayal wiis.a surface conpri sing

auto OQOUS asma; and identifying progenitor cells in
88. th%e %EtﬁB@dac@&ldln‘g tolealmeg witead ﬂm: povgshitg cdlscinglude

wherein the progenit )
endcph@gb rireganitele |cels (( B%g)) %ﬁlgf *ygcggq tt]i(le n%?(;g fitd aLells
8%?%&%@@@?&&E@C§°”pr'ses |dent|fy|ng t he EPCs. 106.
"HBt ho

use with extracted bl ood, conprising:

3. 3PP YicAGa BARE Wi Rurltiahiont cSpE@igct cel s having a

ensity rang
applying blood to a first gradlent suitable for selecting first-pass cells having a

density less than 1.077 g/ml;

dividing the first-pass cells into respective first and second portions thereof;

applying the first portion of the first-pass cells to a second gradient suitable for
selecting second-pass cells having a density between 1.055 and 1.074 g/ml;

mixing the second portion of the first-pass cells with the cells having a density
between 1. 055 and 1.074 g/ml;

increasing the number of cells having a density between 1.055 and 1.074 g/ml,
by culturing the second-pass cells for a period lasting between 3 and 30 days; and

identifying progenitor cells in the cultured cells.

90. The method according to claim 89, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.
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culturing the selected cells on a surface conprising
an anti body; and identifying progenitor cells in the

w@eiosuemgo cel | s. 107. The nethod accordi ng to BCHILR005/000571

106, wherein the progenitor cells include endothelial
progenitor cells (EPCs), and wherein identifying the
progenitor cells conprises identifying the EPCs. 108.

91. Thendeidnd asqedifs N8 tRirk! &, WHhdit BFvidield  thoW k@RS cells
applying the blood to the gradi ent conpri ses appl yi ng

compyisgpepting the Hrshporapn toShﬁ largpi thag He sewpd OPItNG: cel | s
having a density less than 1.077 g/nl. 109. The nethod
92. acEen dneiod @ceardingrsto1 olaingr 891 0Gheraie diding Fhe yiimigpash ecells
dt
comfRiRQ Shifisf thi iy @@\bﬁor S@@gt@?m@eg}&a@ﬂﬁhoo 0 a

radi ent sw ta aving a density

o5, DeNERRIPES Al fg%ébwommg? The et hod

accor wher e gt uri ng corrprl Ses
c uhppllymg‘glob&t}) acgladlisntcm selént cellsrbaming 2 fm@asmddeiewtyfrm
| s coat.ed,,w us asnma, . 111. . Th
RS 8 3 RN ek SRRt aoh T BT PLgdering
the s@lébﬁeﬂl eéliddot dgerivdildsting Betivoen 3 biid Fcdays;wiaen the surface

is.coated with, at eas e pl asma sel ected fromthe
| j ien |P§?33H§OI§F lsﬁlti‘%ﬂgﬁ‘é‘?d&eﬁ? asma and xenogenei c

pIa ma. 1 m&thodfor use W th extracted, blog,,
94. ?ing?t BEAENE BladBdot oWheTgia hice REOSERItY o PRIt include
endd?cﬁ‘éﬂaf' PR hﬁ& %elﬁe%Elﬁ@éj AR Sk hdteih ARGy ! HE bRGeARR cells

sel ecte | s on a surface conprising a
CO%ﬂW@BM@EBCWDI ecul e ot her than col |l agen or

fi bronectin; and |dent|f %qprogenltor cells in the
95. cullbg mﬁlqgleacp@rdmglts Clamle tin aprdvipgithrgbloed & Hiergradient

conf s S {1 PERAER E T R A A s

thanplr.@tfegimt.or cel |l s conpri ses identifying the EPCS 114.
The met hod according to claim 112, wherein applying

96. t h&hb Inmanlcbdt acbidmggoadaiand3, odreyein spslyiap phe/blogd Id dreceradient

conieide; epTSvies Eop a1 e bie P8 sene, S gving o density
betvAe 1085 AEd 1.074 baiim 112 vvher ein applying the blood to
t he gradi ent

97.  The method according to claim 93, wherein increasing the number of cells

comprises culturing the cells for a period lasting between 4 and 8 days.

98.  The method according to claim 93, wherein applying the blood to the gradient

comprises applying the blood to a solution including -a copolymer of sucrose and

epichlorohydrin.

99.  The method according to claim 93, wherein applying the blood to the gradient

comprises applying the blood to a gradual density solution including
polyvinylpyrrolidone-coated silica colloids.

100. The method according to claim 93, wherein applying the blood to the gradient

comprises applying the blood to an aqueous solution of iodixanol.

101. The method according to claim 93, wherein applying the blood to the gradient
comprises applymg the blood to a Ficoll-like gradient.
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conprises applying blood to a gradient suitable for
sel ecting cells having a density between 1.055 and

wa2@342@pm . 116. The net hod accordi ng to cl ai PEWI2005/000571

wherein culturing the cells conprises culturing the
cells on a surface that conprises, in addition to the
gr om h- enhanci ng nol ecul e, at | east one of: collagen

102.2nGhé inR¥eLEbing 1d 7c1anﬁ @tvme?elﬁ QppIiing tMd bldo@%S HRCEEEent
bl ood, conprls@mg agpp&é Ioodto a gradient to

comptises @pplyiaethe tHead tagn giedhenitt y range; cultur| ng
the selected cells a erlod | asting between and 5

103 gaythe methpdcagcending tﬁééﬁll@rﬁ% orherdis iapi}ying thfbbly%l d@ ithgngradient
comgﬂgeis agﬁ?fngfﬂyé_llﬂgo%%% Ioi19ke dicfléht' n the cul tured

e met ho acco ng to claim1117, wherein
th e ﬁ?ﬁ? el i al progenltor
104 ?TBE{PEE’@SH%Q%%&?QFES}}%?M yiI™hg the progenitor
c elapglying ﬂvinodst@s giadent mfsylcﬁgeHMVﬁig@sdesﬁd@denﬂhserang& ho d

EhETBPRP e bl b b SRR BB 2 b e S o

surfsaeldoﬁi@hemg@ﬁto&gb@qﬂasﬁgl el | s having a density |ess

than 1.077 g 0. The method according to claim
11?den%ﬁ’é‘??e1?rﬁgeé‘ﬁﬁﬁ?§'ﬁﬂlf£ﬁ€“®r%6e liso the gradient

conprises applying bl ood to a gradient suitable for
1055108t TR Oéeq0pgrdﬁlgv§0n@agnd]é}45,w 14jBt e pfogenysy cglly include

enddthOfA ﬁ%gémt@nz JeellsA (EPCQO danﬁo(vhb&%& WadnAfnd HRC %jgegit&o dells

conpri’si Ng %glng [ood to a gradiént to select
COH&P@F‘FSsideéhﬁflmjhﬁ E8ired density range; culturing the

selected cells for a perlod | asting between 1 and 5
106d ayAsmiethod fervse with exigasiadrhlecsrpeprisieg: gr eat er than 10%

o PRy o o B bl il BOUR, ARlind Ebcged BorbiiFranes;
12]cp1nmh1@'the selécheel cpllogen surtice cahprisinga amdboc_lg?dm heIt ihal
PCs) , d dent in e
3821%&'6%*8% e G (5 bl REryi ng the Epc. 123
107t h met hg} acc(f::%rgg I ng)dl %ﬂﬂ%l %én \%Eerem\/\'{ﬂgrgrbgemtp P o ils Ynctude

endothehal progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.

108. The method according to claims 104 or 106, wherein applying the blood to the
gradient comprises applying blood to a gradient suitable for selecting cells having a
density less than 1.077 g/ml.

109. The method according to claims 104 or 106, wherein applying the blood to the
gradient comprises applying blood to a gradient suitable for selecting cells having a
density between 1.055 and 1.074 g/ml.

110.  The method according to claim 106, wherein culturing comprises culturing the

cells on the surface, when the surface is coated with autologous plasma.

111.  The method according to claim 106, wherein culturing comprises culturing the
cells on the surface, when the surface is coated with at least one plasma selected from

the list consisting of: allogeneic plasma and xenogeneic plasma.
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conprises applying blood to a gradient suitable for
selecting cells having a density less than 1.077 g/m .

wda 2eb5/13tee0 met hod according to claim121, wher eP@T/IL2005/000571

appl ying the blood to the gradi ent conprises applying
bl ood to a gradient suitable for selecting cells
having a density between 1.055 and 1.074 g/m . 125.

12, EnfTELAIH BE G dhbiddbi6d@bbdng: wher ein cul turi ng
the ce I

S conprises culturing the cells in a culture
megblyingddoq to sigmglidng tossclentaslls bosings depired JBSITATANEEH o d
for use wt X b Sk deth-eARcigMEblecule
.blcblg&”?%&\fg S{:}F’%%é éeilg%?g Sse?cg%to m%gﬁﬁé %vi ng a desi red

otherdBasdollygdnaordibromdetin; ayd a | ow serum ti ne peri od,

cul.turi.ng the sel ected cells.ipga culture nmedium
Co‘ﬂﬁqlﬁfﬁé‘flg §rosg rf%&ﬁn lh2q bl cul tu iu

%serum duri ng a hi gh-serum
time perijaod

, cul.turing.th e d.ce js I
113. e e, Mt F‘?‘?F%ﬁg §r e%?“élr ?il ?Ialﬁvﬁgl%ﬁle (gtl?.le a :p{o%gﬁl%gg eglgr%%me
endofldfial GeSpehiioti BElsP(ERBNI et wiekdis identifpieg cthiet progepitor cells
cells. 127. The method according to claim 126, wherein
compriires frleailyingtthe EReY | s i ncl ude endot helial progenitor

cells (EPCs), and wherein_ident.ifying the progepitars,.
114.c eThe meghegrace@ding de Alam | Hgvhargn éé&&‘gfg%‘?’%‘r‘xg" fls histipnt
E L0910 BiaBridbht SRR sale@ting ddlls hidndh dekity dess
Com?ﬁ%ggpé\lg%gr@c’{don&%rses zippl ying blood to a gradient
thanslu0A7adding f or sel ecting cells having a density |ess

than 1.077 g/m .129. The method according to cl %jm di
11512 @he wheslicel avcandplgytp wipim Hd 2 pwheseintagplyme ¢ Sipod te the gradient
canprises appl yi.n 02 Ao RncS bditsafktiverof #densi
comgBrBctpgrE Biey ot ERgRe: luBleploR SR ing Wil ey Qitensiy

betweel 1458/20H 1.038@/mlThe met hod according to clai m 126,

wherein culturing the cells during the |owserumtine
116PerTHR0meMR  dcs@dingUlot cainng 12 hevherelt] sulturing thal qellp ecomprises

medi um conpri sing up.to 5% serum 1. C .
cultggom i FGISL O &1HTTATEL 26! cﬂ’/m%rt‘sgf’nmc%q%?tborni e e tphancing
mof 1&,%9}&&%&9%@11@%&@%@@@&@ conprises cul turing

the cells in a serumfree culture nedium

117. A method for use with extracted blood, comprising:
applying blood to a gradient to select cells having a desired density range;
culturing the selected cells a period lasting between 1 and 5 days in a culture
medium comprising up to 5% serum; and

identifying progenitor cells in the cultured cells.

118. The method according to claim 117, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs.

119. The method according to claim 117, wherein applying the blood to the gradient

. comprises applying blood to a gradient suitable for selecting cells having a density less

than 1.077 g/ml.

120. The method according to claim 117, wherein applying the blood to the gradient
comprises applying blood to a gradient suitable for selecting cells having a density
between 1.055 and 1.074 g/ml.
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132. The nethod according to claim 126, wherein
culturing the cells during the | owserumtine period

w@orpne®es cul turing the cells for a durati on PET/IL2005/000571

between 1 and 5 days. 133. The nethod according to
claim 126, wherein culturing the cells during the
hi ghserum ti ne period conprises culturing the cells

121.{ OK cbafbirrBt i@ Rviff oBBliNeBBod cORGrigfizdays. 134. The
method according to claim 126, wherein culturing the
c edpiptyimbrlporytotargsadioide salert eallsdayiag p desifes eI SRSy
prior .to culfurlngd ' i 8 dHdB 8 iatul
F1 g el oo 07 B0l R, S o
medifiedoRiphising|gteatdr tignt1&o seitisindur i ng the | owserum ti me

period js perforned fallown turing the cells

du G‘Hypﬁ@g eﬂ%¥§§ﬁ%ﬁﬁ%? %y%g%. 136. A nethod for

use, W th extracted bl god RISk Ngs ' 0@ ud
122tnged?%ﬂ%€ﬁ¥“F%m§épeg?m%é%?ggﬁgéwﬁgh%iﬁ e%#ggcggnsifye
enddtRUIIE 'préBenitéid callNYPRGL)E ahd nh¢@eini aldntifyslgi g atogkwtost cells

hours, Qu[turing the sel ected cells under hypoxic
compuisediidentifying e PR a non- hypoxic time period |asting

e, 5 e, o0 Cuig Che el et el e
con@ﬁLésSagP&i#ggo&th B diekhulidble 3t keledigy ok Matingaatendiyrigss

o cl erein the progenitor cells include
thareh@®t gimlli al progenitor cells (EPCs), and wherein

identifying the progenitor cells conprises identjfyi
124t heThERBShaBS:corine ivetidiod] 2d¢ BBeiginmprbeng thgbinefids the dradidnt
wherein.a

i t A : j | §QRnsi
confises pRYIRF Gitelts' A Sl Sulbid RE RIRERE BUICRIRY & ensit
bet@&inl 1S03aming7a gelsi ty | ess than 1.077 g/m . 139. The

met hod according to claim 136, wherein applying the
1250l Ulgﬁ hethol eao@blfaldigfetd ctaml‘rp]l‘Zils edherepp |oyltuningo so gells ocoanprises

gradi ent _suitable for selecting cell (g a densit
culEp e s Be Ly HeGrh PR i Ao Ay ’

according to claim 136, E&e&ein t.he hypoxic and
126a0nd ifer psemafhesrigeied Bioad-SORRIMYE culturing time

per éﬂi&%g’il%bc{‘ﬁ) d B8Eeith@Fel0 iR Hi8ving Adeskird density range;

during a low-serum time period, culturing the selected cells in a culture medium
comprising less than 10% serum; |

during a high-serum time period, culturing the selected cells in a culture medium
comprising greater than or equal to 10% serum; and

identifying progenitor cells in the cultured cells.

127. The method according to claiﬁ 126, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs. '

128. The method according to claim 126, wherein applying the blood to the gradient
comprises applying blood to a gradient suitable for selecting cells having a density less
than 1.077 g/ml.
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culturing the cells under hypoxic conditions conprises
culturing the cells under hypoxic conditions during a

wo peosti2domo days of the culturing tine period. BEWIL2008000571
met hod according to claim 136, wherein the hypoxic and
non- hypoxi c tineperiods are within a culturing tine
period |lasting | ess than 30 days, and wherein

129 CUThY! HcREhdLfiEoraR |t§ cwﬂﬁqaa hyRG¥ih GpRRE the Brb‘éde@lﬁérgrsdisnt
‘culturing the cell's under hy EOXIC conditigns durin

comprisss applyingabloodfto teheradignt sitahlg for welegiing eflls beyme & sty
bewﬁ%BQQg5%&f9bfﬁﬁﬁpt° cl aim 136, wherein the hypoxic and

OoXi C eriods are within a culturing time

130P€ g%wlth t4 n a@rgrhg WHGYS: cuftiGndMAE cefiduring the low-
cul ef hypoxi ¢ conditions conprises

senmuhmu rpeﬁgd t:hxﬁpnms Icsltmrmgethe egippoini ac o inefligs cnaprisipg up to
| east 2 hours between a first two days and a | ast two
5083?9 of t he culturlng time period. 143. The nethod

ng fto c m in. culturing t .
?ﬁ%@?@@@?ﬁﬁo %)Hls %SW S1ein cultl tulaln%r ocreﬁ? d&x%ié the low
senﬁh‘ hinu kA6 &dieprized tutifglie calty i hyspai-fre€ anitiid medism. 144.
he met hod according to claim 136, wherein culturing

132 hertﬁ:exhétﬁodi BebREdify ROMAiM Dml%bﬂeﬁn&ﬂﬁu&ng éef @tlrdaring the low-
fol Il ow ng culturln the cel@$ non: &¥$OXH 454
seruso fiietetind comarises AiVEPE B e fop8 “Wl?liﬁo% St et > days.
bl ood, rising: applying Iood ent to
13% o| Brst meBpd godpEiREtp aimel0y Wl ’Pg}% g’ﬁgf@ Is ﬁlﬁfﬂgﬁae high-
serllilr}m :fp%ﬂgﬁ € ﬁlbﬁgéf Lg tﬂe%%flé 6 2 AirakiBASE betwBAUI £nd 30 days.
uring the"sel ect ed I's under hypercapnic
On ! h & WHePEn BaMIRG tkh@IB@uehiy BRAow-
WE ﬂeﬁ@%&é&“f‘%%ﬁ? P ey DAL 16 AR e
sermnrmiwpmada:p piedfotnheteprive it oeltiriagtthe, gelbtdurl@a§he highrggrum time
turing the selected cells under non-hypercapnic
Pm& dltlons t he non-hypercapnic time period
cte ed b S {E efia .
13%% Nl talc‘f%;%{lﬂé t??%ﬁ%ﬁyg gghe(r:ee]#l I%s N atﬁee Q%HUS I'tur géﬁ Plow
serif thrfie peftl is Phrgorft Heltbvang cultliring theccetls dimnglih hightseruai fime
the progenitor cells include endothelial progenitor
peged-| s (EPCs), and wherein identifying the progenitor
cells congrlses |dent|fy|ng the EPCs. 147. The net hod
136 c drmpthed fos uss withextzasted BROdeFRESHE)i ng t he bl ood to

the a&ﬁ?ﬂk ®od to a gradient to select cells having a desired density range;
during a hypoxic time period lasting at least 2 hours, culturing the selected cells

under hypoxic conditions;

during a non-hypoxic time period lasting at least 1 day, culturing the selected

cells under non-hypoxic conditions; and

identifying progenitor cells in the cultured cells.

137. The method according to claim 136, wherein the progenitor cells include

" endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells

comprises identifying the EPCs.
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conprises applying blood to a gradient suitable for
selecting cells having a density less than 1.077 g/m .

wa4@s/13teeo met hod according to cl ai m 145, wher eP@T/IL2005/000571

appl ying the blood to the gradi ent conprises applying
bl ood to a gradient suitable for selecting cells
having a density between 1.055 and 1.074 g/m . 149.
Th [ td
8. &
138, S IR FGG B ok 155 Alrdd 2ppRERAL Biog S Bl et
compmsets epplyingblodt50.a Fhdentesnitabde forcoledinggeells haviag mdm%ty 1eSS

ei.n, t he hypercapni c and nonhypercapnic
1ha‘¥ﬁ2§%@ﬂw ods are within a culturing tine perlod

i n S an .30, day. apd wher uri.ng. t
ceﬁﬁgnﬁﬂﬁg%‘ﬁ?%&ﬁégﬁﬁneléghﬁ ?e%ﬁ?pggﬁﬂﬁgségdé% J?ghmﬁ
comphges Cplplydng BIded 16y eradizpinbuitablentd tseloctingd oislis rigrvingf a rdsnsrcy

two_days of the uIturing time period. 151. The net hod
bﬁ”ﬁ@%é#ﬁ%ﬁﬁgﬂgg n1145 wherein the hypercapnic and

nonhyper.capni c tlne S i t hi |t .
140g s HOY ehapep gt cloge 56 st ey Ronie a6 R e time-

peri6d¥ bl {vifint BEuRBHAsS tiRASEHIOAY ROKHEARRE ¢h0B6li dabyQNid wherein
conprises culturing the cells under hypercapnic

culterdnriihe iceltssunggr hmxa copditions,gempaiyes ftufipgthe &rsklﬁmdqghypoxw
con\a}\}1 gus dtir F%q'lr J%tﬁ?&uﬂgﬁnﬁxﬁ%%m to claim 145,

ercapnl c an ercapnl C

141t ' Snﬁt% e et oocfjg‘ccgl{%lﬁlrgwg%ﬂgg 136 C\%egéi&h'ﬂ{ekgh pOXIC @ g !hbﬁ’ﬂ o c time-

ess turin
penoéd lage wulfdﬁr ahgqlmarm@mmecpcrmddlasmm@ss dhar B8 e@y@.uzmduwihﬂgm

Culthlglgﬁ el ﬁ%ﬁ%ﬁ 0¥(F g{o%&%ﬁs&g%%%gé%éu ns i etcve\gs | Z(%% flg%xw
conﬁﬂﬁﬁns?dﬁrtn@feﬂ 189 tivd ﬂ@s@@fhe@dlmrir@&lmél' jSlﬁloﬁEt h od accor dl ng
to claim 145, wherein culturing the cells under
1420y PEHeGARRSE adeofifid loQ@MEmi 1S 6p@hérah REhypokRrant @oﬁ-ﬂjbrpdid‘id tige-
the cell s under non-hyperca nlc C ndlh n %ﬁ ({
periegs 3B VaRED AdPHETRS tiiey I’Pﬁﬁl @St% gsgit éﬁt Fengd ferein
Cull%ﬁ*]% fhe WS finddY B%&%P%ﬁlh%ﬂ@é&ﬁﬂrﬁ8§cdlﬁmﬁ% kHeQel® nder hypoxic

owi hg cultufring the cells under nonhypercapnic
conditiods tfq>roatsleas1575 houxs hetweenl af first gee days hﬂcbﬂtlﬁ%dt"’éddays of the

cuﬁ ﬁgg{ne?g{f?&' sing: applying blood to a gradient to

S having a first desired density range;
143. The method according to claim 136, wherein culturing the cells under hypoxic

conditions is performed prior to culturiﬁg the cells under non-hypoxic conditions.

144, The method according to claim 136, wherein culturing the cells under hypoxic

conditions is performed following culturing the cells under non-hypoxic conditions.

145. A method for use with extracted blood, comprising:

applying blood to a gradient to select cells having a desired density range;

during a hypercapnic time period lasting at least 2 hours, culturing the selected
cells under hypercapnic conditions, the hypercapnic time period characterized by a CO;
level of greater than 5%;

durlng a non-hypercapnic time period lasting at least 1 day, culturing the selected
cells under non-hypercapnic conditions, the non-hypercapnic time period characterized

by a CO; level of less than or equal to 5%; and
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culturing the selected cells in a culture nmedi um
conprising at |east one agent selected fromthe |ist
we@omsitstoomg of : VEGF, | G-, FGF, erythropoi eti nPCT/IL2005/000571
estrogen, an estrogen-famly nolecule, 17-b-estradiol,
estrone, estriol, an estradiol derivative, estradiol
val erate, estradi ol cypionate, nestranol, quinestrol,

prq@ﬁﬁgﬁﬂgggggﬁgggaﬁkp&gqh egghﬁpule, pr ogest er one,

synt hetl ¢ gest erone, hydroxyprogest erone caroate,

me X e t [ ' i
ISP SR s SRS By AR
endotbsliaj| progamtoe ; cellm(EPTe)t dufly whgrepr ddmnifting  the | dregenitort leells

cul tured. cel |l.s. 6. The method according to claim
umﬁgg%”&% #@?ﬁhFﬁg&%rogenitor celI's include’ endot hel i al

progeni tor.cell P , 1 ahd.wherein.identifying. the.,.
14707 O hoiba Eordnd B SR MREEY Roring iR lead g Bfdicnt
comphiges@iphyane Bloc@ telh gerdicat siitablenfdbselecihe celismatigl ayddnsity less

t | oqd to the gradi ent conprises applying blood to
'mm%P§7£&@§nt suitable for selecting cells having a

density less than 1.Q77 m . 158. The nethod .
1484 c cotedPpigod acordneio188m e MEPI MBS frettieodioghe stadient
comi?Re I hASaR thIGSITRY b SRRAPREYAVM & Q2&tihe cBlIhAHhE D! density
- sSuitable" for selecting cells having a déensity between
betweqsi05rnd . Qy44/8l.m . 159. A nmethod for use with

extracted stemcells, conprising: applying tissue
149 ncTheaneifod hesordiegriocddimsl 46 ocaampyrsingi seringtte €0b bayel draingghe
‘ j .a fir ' nsity range; increasing the
hﬂ%ﬁ%@@guo pgéﬁégﬂﬁg%%ﬁ%6ggsecond desired density range,

I ' sel | . ' I '
Y, HEA08 05038 6L L LBy oo

hypesdapsic himd-peziods! lateuwtltin aeduliaring Githe fdnedriedting desaahor 30 days,
o,claim159, wherein.the progenitor.cells include.
an ewa%rewewl‘é‘m% By aﬂfstwer?l@fregca TEPEQRItioNs CORREISES ﬁ\ﬂtlmg the
cells 4@adrinkyérogpnid @npitiofediring b Bl d@ﬁ@&}i&@&uﬁﬁ%ﬂ% patidag
the EPCs. 161. The nethod according to claim 159,

15Mherie) naRed YeB@dinbeobbRpal 143, t WRerbinadice Rypsaiphicl &85 non-
applying blood to a gradi ent sujitable for,selectlng
hypegqapaic Kimg-pryiods genyithy 4 @diring time period lasting less than 30 days,

and wherein culturing the cells under hypercapnic conditions comprises culturing the

cells under hypercapnic conditions during a last two days of the culturing time period.

152. The method according to claim 145, wherein the hypercapnic and non-
hypercapnic time-periods are within a culturing time period lasting less than 30 days,
and wherein culturing the cells under hypercapnic conditions comprises culturing the
cells under hypercapnic conditions for at least 2 hours between a first two days and a last

two days of the culturing time period.

153. The method according to claim 145, wherein culturing the cells under
hypercapnic conditions is performed prior to culturing the cells under non-hypercapnic

conditions.
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than 1.077 g/m . 162. The nethod according to claim
159, wherein applying the blood to the gradient
weomsne®es appl ying bl ood to a gradient suitabPer/ficn0s/000571
selecting cells having a density between 1.055 and
1.074 g/m . 163. The nmethod according to claim 159,
wherein applying the tissue conprises applying
154 278k | 8o o0 Yo L Gaitf1 G187 AMRLlh. cuffing The, AL Qdder
‘accordi ng 159 erel n applying t%e ti ssue
hypemannm sesditipm Vi ngerémﬂbﬁtif ofellowing| Icy Wr@l& fee ffelisli wiler non-
The nethod according to claim 159, wherein

IWPQEBPV”Wﬁd '8t i ssue conprises applying fetal cells to

r adi ing to claim159,
155\/\&12}& ﬁo g‘BILW Wg‘g eﬁtr&ﬁds%%% gcg%%%%sggs appl yi ng
pl &pﬁlﬂing|bldw| tb IS gtadiehtie sgkatheﬁmhawﬂﬁﬁrsﬂ' Hpsiredbddmeitly range;
according to cla

oo Rl S E SO @ SABTe P SR GhE AP ichileor e
seleeieal MmkBe 1&0 @Bﬁmh? GfMWECH, ZIGFy RATe ea'ythmpcxehh,Sesftnogm an
bone marrow to faci

itate extraction of the s .%m ..
estrogdntfemily 620IoTe: HatiENROb PG CGEh afhn P8O derivative,
estr%ﬁgp (/bl%# A9 S¥hdidC Eyﬁﬁ&a%eh EncshRibIC g{nkéshfo'l OpfodsBfda pPréfbstin-

od accordi to claim 159, wherein cul turing
fandillyemolebils, pogpstirenss symbbtw praggstenqae, cydraxyprogestqTpres caroate,

ont ai ner durj a_f t i
me 8%?%?6’(6{;:&116 ath e g Os'ﬁgélﬁo?lagrégetﬁt% aIchrv:%s'rEhgi#]Pt%% élﬁl?(}l?b;tlc agent,
andaOsipitarek; @aid t he end of the flrst portion of the

perji.od;. and cul.turi d container during a
Sﬁdé?ﬁﬁwaspﬁgﬁmsFCﬂﬂghﬁﬁvw © Cﬁz cell's renoved from
the first contai thod accordi

s el SRS o 198, RLERY gROBRUEHDY ey e
endoflelifl pRIFRAikcTE Selfe{Ers),Nend Grhek&ADIMadtifgiag | ‘&etllsragemtor cells
adhere’'to a surface of the first container.172. The

Cmnﬂmﬁ@ukﬁ@@ﬁ%dh%@P@% claim 170, wherein renoving the at
| east sonme of the cells conprises selectln

for .
157, enBbemetieriascarias (gl Sadtsren eBpi3ing g Hoed oy thp geadiont
compnsség applying blood to a gradient suitable for selecting cells having a density less

than 1.077 g/ml.

158. The method according to claim 155, wherein applying the blood to the gradient
comprises applying blood to a gradient suitable for selecting cells having a density

- between 1.055 and 1.074 g/ml.

159. A method for use with extracted stem cells, comprising:

applying tissue including the stem cells to a gradient to select cells having a first
desired density range; '

increasing the number of cells havmg a second desired density range, by
culturing the selected cells for a period lasting between 3 and 30 days; and

identifying progenitor cells in the cultured cells.

160. The method according to claim 159, wherein the progenitor cells include
endothelial progenitor cells (EPCs), and wherein identifying the progenitor cells
comprises identifying the EPCs. ‘
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container. 173. The nethod according to claim170,
wherein the first container includes on a surface
wo b@saofooa growt h- enhanci ng nol ecul e, and wher BCTIL2005/000571
culturing the cells in the first contai ner conprises
culturing the cells in the first container that
i ncl udes the growthenhanci ng nol ecule. 174. The net hod
ac t t
1617018 et Reableh Dln 130 PRBirPn 3?913%{%“@?.“’;?8“@% Erfdient
comptises mpplyingl Hieayete, a gra@pmrs@mblm forgelgeiing oplls hevig agspsifyrless

to a stemcell surface receptor. 175. The
thmﬁe@ﬁo@“%ocordi ng to claim 170, wherein the second
16ZCO ai ni‘rﬁ%ia%gl’f gnesto%?an% 1556r %%1\;:\%%)? g@% th8 blood. to the adlent

I"'ecule;” culturing t

con@ﬁ}seltss applyihg) ealcﬁ)acm ned geadivh ISllIlEHbleC tirelesténg cellst bavigg 2 tdfﬂ;sﬂy
cells

nd contai ner that includes the
bet"t{fﬁEBvBlt Sé‘ﬁfigrgﬁﬁ IecuLe 176. The nethod according
o claim erein_the h- enhanci n
1635 ¢| Thet wgthed &?F‘%Arlﬁ’é‘gl fos¢laigy, ﬂ%’s%ﬁﬁmo pRPIYinG The, QherT%SS%% s
appﬁﬁ’ﬂélﬁﬁﬁﬂcalfcgfd%&ﬂtb%e Ga@é@ h factor and an anti body
to a stemcell surface receptor.
164. The method according to claim 159, wherein applymg the tissue comprises

~ applying embryonic cells to the gradient.

165. The method according to claim 159, wherein applying the tissue comprises

applying fetal cells to the gradient.

166. The method according to claim 159, wherein applying the tissue comprises

applying placental cells to the gradient.

167. The method according to claim 159, comprising extracting the stem cells from

bone marrow.

168. The method according to claim 159, comprising mobilizing the stem cells from

bone marrow to facilitate extraction of the stem cells.

169. The method according to claim 159, comprising extracting the stem cells from
blood.

170. The method aécording to claim 159, wherein culturing the cells comprises:
culturing the cells in a first container during a first portion of the period;
removing at least some of the cells from the first container at the end of the first

portion of the period; and

culturing, in a second container during a second portion of the period, the cells

removed from the first container.

171. The method according to claim 170, wherein removing the at least some of the

cells comprises selecting for removal cells that adhere to a surface of the first container.
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172.  The method according to claim 170, wherein removing the at least some of the
cells comprises selecting for removal cells that do not adhere to a surface of the first

container.

173. The method according to claim 170, wherein the first container includes on a
surface thereof a growth-enhancing molecule, and wherein culturing the cells in the first
container comprises culturing the cells in the first container that includes the growth-

enhancing molecule.

174.  The method according to claim 173, wherein the growth-enhancing molecule is
selected from the list consisting of: plasma, collagen, fibronectin, a growth factor and an

antibody to a stem cell surface receptor.

175. The method according to claim 170, wherein the second container includes on a
surface thereof a growth-enhancing molecule, and wherein culturing the cells in the
second container comprises culturing the cells in the second container that includes the

growth-enhancing molecule.

176.  The method according to claim 175, wherein the growth-enhancing molecule is
selected from the list consisting of: plasma, collagen, fibronectin, a growth factor and an

antibody to a stem cell surface receptor.
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