I N VI TRO EXPANSI ON OF POSTPARTUM DERI VED CELLS IN
ROLLER BOTTLES CROSS- REFERENCE TO RELATED APPLI CATI ONS
wWQa0Q0335Fhi s application clainms benefit to Uni P€DiUS2006/062315
St ates Provisional Patent Application No. 60/751, 550,

filed Decenber 19, 2005, the contents of which are

i ncorporated by reference herein, in their entirety.
FI ELD OF THE | NVENTI ON [ 0002] This relates generally
to the grow h and expansi on of mammalian cells. In
particular, this relates to nmethods for the in vitro
grow h and expansi on of postpartumderived cells in
contai ners such as roller bottles. BACKGROUND OF THE
I NVENTI ON [ 0003J Commerci al cell therapy products are
preferably produced in aseptic systens that are
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anchor age-dependent. Wiile stirred tank reactors,
shaker fl asks, spinner flasks, uplift reactors, and
the like, are all useful for cells that grow in
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0 row ng and expandi ng apchor age- depende
No. 65 hAShdrlag BIsFeRbat K 2081 146e SoReHpPEviTh & SO Ol by reference
hmthﬂﬂp%HgQgﬁﬁgyng the anchorage-dependent cells are nany

nhormal diploid cell strains, as well as nost prinmary

cell lines. tions for large-scale production of such
FIELPSPF STHE A3PMer bottles, fiber beds and hol | ow

fidRR) Syﬁﬁﬁé@ateﬁ%éﬂekalw BlitBe Sfovwih Atk eghdtsihefGhdrhtiaBan cells. In

_systemns, cell cubes, and mcrocarriers, each of which derived
partichlas thigvelates de soghrds dpsthavarsyee Wil ersbsipapypp &f postpartum-derive

cells iﬁ%[){ﬂaﬁiep@ﬁfcﬁ aBLMadsupds cel | culture are probably the
nos C

omonly used nethod for grow ng
anchor age- dependent_and anchor age-preferred cells.
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e 1nsrde surfaces of the bottle, to bathe
insect qelltdudturms)itheropivdsdohgnivigs ambtaesticsangeorage-gepasient or anchorage-

fvwihlfQE %&ﬁ?ﬁﬁﬁ%&e in the bottles. [0006] Roller
prefened ¢e s G FE aVal abl e i n various sizes, each size o
pro804]i rigchdéd xawng tixumtchofagswieparclenaeadls asnthanyngrmal diploid cell
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string el B GHITOHY SE ) GOt BB 7 BlodlPadiior sueh cols
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recently roller bottle& mn%gﬁexgan ed |Qne£ sgrfgceﬁ_ bottles are
used pgihodiet siow e ARgoRsser dapendant padh prehop asapterted sty Ralier
essentiSiH By lindBRdl vigel9f oflpPhsk @F plaQki&, vehiEi hife Lt @ast SartibllASlled with a growth

“mani pul ations for subculture should be ninLnized.Whgge
medipgs et anodern roller bottles are made of a disposable plastic material. The bottles are

placed on an apparatus that turns, causing the bottles to continuously “roll” or revolve at a
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[0007] Roller bottle-based culture systens provide

many advantages including relatively |ow cost for
weouwpnsst and set-up, relative ease of set- upPCEHON2006/062315

ability to scale up or down according to needs. The

bottl es, which are typically clear, allow for visua

and m croscopic inspection of the cells and the

: . i asy.to spat andg, can,. .
opic P8 QAT S SRR €800 B9 B, BB, BTy Bl motion
allowslike eadlsawhich ataplh trhthle énsddle afrfavks bf thedgtiler edbdthe in the medium while
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| gh _because of e skil.l level. required. _The risk of
of su B R PN s ManTr s Y RriieTREhs - 3fgmebamptives. Two
comnodn sizsd quhaticds ro e tiottesd. prolativBE Hisind ARl NO56 6, respectively. For some
.pot enti al drawbacks, roller bottles are used StIF|, )
apphée)avlé’ RS-f8ee SFS 2B It og RegaeseiratierdiotdesiBatre kasyles are difficult to
handleGH30¢ mAsTobiglddieal safetok SritlBaICc MERAUE GRS AGNRIALT €8 kfpanded inner

usi n oller bottles for cell culture are the
SurfaceS At REFAMATIBPTSILY, V232 el Rl afffres ths swiac Rlandling of roller bottle
cultu@® bkl @9 ERnifulRicaE W Jib BRAFAEBE SIS b0 mifkliBch %el%ﬁidfsﬁble.
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i ncl udi ng maxi mum attai nabl e density per unit surface
ar 890714 Raldar heti{c-baseh srkiurs systamis erovdde maay eilyandageamatluding

relatitdI@ 1R} Lbgiren iﬂﬁeﬁtﬁﬁdg@@—rﬁ?ﬁn%ﬂ% eés%%lf"s‘g{i-\%}j,%%{d tgﬁiéﬁy?o scale up or

cul ture conditions, as we as honogenert

downageqrding tamgeds- sthe adtleny wduetdare itarical lyasieart hldovalior visual tbod

icroséfeashetil t edures. Some of
e T
can b¢ disesrded.i on paraneters (such as rotational speed,

ViRV I .tions ch he . .
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seeding: tdnsfgrsdbayestyf ot llt drebibivigids ghroduckd Uind, othdr@ngdingadhulation of the
[ d.relative to the surface are nd/ or shape.
cols. (R NSRS Bty PiebelalGli oo S48 Wk Dokt p BBkl tove
requitiedc ibe riskl of f@dMinakion iisreddtBely Mghbtedike oPaictdntdthh@ bl ¥hanipulation
.in | .t herapeutic applications, that the .
requingl, Rk B FRE ety ABRL AP Lo otlo Rl Sesaysed s, even for e
commcpdidlgrodationefeondibidlegss.be those of the desired cell
rkers, gene expressio

t in terns of surface ) X n,
v?@@?h i ymeRg te f?ﬁOfSoW%‘G%Snﬁméﬂ decppsifeRe i pong ol detles for cell
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£ atteS I#qﬂg,ﬁﬁfgneters to inmprove roller bottle culture
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technighOWhidhed:8 reduRdNIDEE c@ﬁci&%ﬁﬂ? gﬂfgﬁt#%‘lrt,' RAfbility of the culturc

.achieved, and the total cells aval arves
conditeqinAgyelbrs FURORRVENPE B¢ ¢0BTR mdan serled-up conditisessendlhe ability to

succeRNBcale- i EethdM et bR RLQY 965 TRihed ??r%fld%r{l} Cé#l "W influenced by

. the growth paranmeters of postpartumcells inro
the ingyation nagameleis (8yadht asetatipnalspeet, deaddevalinie), tdoiure conditions such as
the rotaBY @b oRAOV Lol XldThzng, Lo
ol RN AR AT Ol LTS ey e votume
of medigm| used peJetivetoctht surfeesyst sni/ordheperet the dettio mpd iiedength of time the

culturd 8 iRdtdOt ati onal speed of at |east about 0.85 rpm
using a nedia volunme of at |east about 100 nl in an

8B918hudirie abseripogtes patictlarle iboé¢il therapdsii® @pplicag 66k, fight the

' f less than abou 500 cel |l s per ,sguare )
charac{ BTk b B B RreIME Y P B "4 beleleogRRS b grose of the desired
cell typaipsterrh OO airfall sitarkérs a0 ledpRESoM i dbi iR oPECRRRIZ0%), and the like.

i nvention are nethods of maxim zing the
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rate of doubling of a culture of postpartumcells in a

roller bottle culture system The nethods for
woreoo7ivssng the rate of doubling preferably coP@r/iuS®o6/062315

using a rotational speed of at |east about 0.85 rpm

usi ng about 300 m of growth mediumin an 850 square

centineter culture bottle; using a seeding density of

Tl AL R o B B e e

1mpr0€d’1ﬂillbf:‘botdfe cultsreaypentssy tdrhes df| ﬂmdtan@quqby oviktheigingethp @dewth rate, the
maxi.m.zi n he density of
nucnb G PpRHFti Rares SRS pB ofShlel el FRINES G Pl

These net hods conprise using a rotational speed of
SUMMBRY OF THE INVMENEIOY about 300 ml of growth nedium

in an 850 square centineter culture bottle; using a

seedi ng density of about 10,000 cells per square

cEMURhelmone offids saverm asnasts, fherinpatigadiovge mothods phmaximizing the

il AR O8 W dRoRMARce with the
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mventma])g pmvzdadgard mdﬂh@dsg)frIM?emmeg thegurehen dpellings d atcyliure of postpartum
cells 1 11& élrf) er%ﬁ € cul sggépa&‘gg%%?%&rggbs T bé %m@%éré%ﬁ%&i@peed of at least
about 8136 1@iS 0siRg m«:dmsohmﬁeemﬁae deasbativat @0 mdsn e 85 drquane centimeter

e roll.er bottle,cultur ste h ' . .
ol B o S A R by AR L B8R ontimoters and
incubdtiicatbt or1ahst apead . Hlagbout 0. 65-0.9 rpm using at | east

Dl e ol L ) i SEGa B G ts pymamivis e
rate of &ublihB AR adhRe of polpatrehl c‘ellp(h{ a Scﬂl@ lbettleeamﬂnurenetem afible methods
i ncubating for_ between about to 6.5 da

for mepyigiFof BRI AL NS DI B b PBER T dd DT ere of a least about

0.85 &;J?\eum%h &Ettmmrﬁﬁ_l, oME M BTN inCanss Sbedqureteatihleser cahmlre bottle;
presently preferred postpartumcells are those whi bating f
using grseccinmdensiyioA1esy taqmnahost 2506} osly 8RT PRt PRBMY heubating for
]ﬁgg 7 and PTA-6068. [0017] These and ot her
less t gglgfs%%%%t he invention will be described with
r é(ng]Ad; nda appthehef @wpﬁp@sthe Mngaml@% pro&fhcépsd)éetgq)qise%f maximizing the
: 8b Ieft%nthfe/ {ehp nTh thod
densn%hl & fls?&t [Pveq]z E%%EF%%EF%%%I%%’?%%% ‘Pdcljﬁzar tt t[ Ese methods
comp i gusieg Arot@ibrsl bpeeddfapoiinf- 1rf@tnatll91@€z§b°§t|§é)@dn]( ofjgrgwth medium in
v ( 11
an 85@ gci'plla)ré/' cgrﬁg:n&?r 81&%3@ &&1%211&11% ISt iy {% ﬁg@? gl%/%ht 18,008Qells per square
cmﬁnﬁﬁhﬂenéukhbMM&xﬁmﬁhﬁpﬁpuﬂaui@ﬁtwéﬂthﬁgs (3.04). The

| |
f[el?#é Irz’gle 50 g)rowevellngar ?g aﬁcfe%ﬁﬁ %ﬂé ﬁsﬁegteoﬂhg ﬁr&(\%ggl&g LHESethods of
simuliasieopbpiiaatrmiaimedinubling gzste,(harmsh'dd:nsttg, mmhmta]amW@srtqf @opulation
The bl i ne [
soun o B U RTEL e DAL TR T
someti@p$ &S’@P&&tdﬁb@em@s pptipfzihg éleXmHBtn ottlbatltirh eyqumtfbetlhe foregoing

val ue | evel s vs. po PO
param e 0 it PR Sy Beree i Bty Gioe el $ abd.65-0.9 rpm.
usmg)éft ekiSabvat 360 (nbbﬂ grthﬁ@ﬂecﬁlkmSn deRiDisqore bmmﬁﬁten’mjlture bottle; using a

factor |evel ure 2: Calculated opt|

seedipg depsity Q4158 Héi@di PB é,é O e‘LTs PSTSavare &‘BIFtHﬂ% e nitﬁu)bdtmg for between
ﬂmu§§§Q3@g 2§5|ty (2,500 cells/cmsqg.), and days in

culture (5 days) to achieve the m nimal hours per

popul ati on doubling (29.71). The black line on each

graph represents the plotted values of the factor

|l evels (low to high along the x-axis) vs. hours per

popul ati on doubl i ngs
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(mnimal to maxi mal along the y-axis). The blue line
represents the single maxi numy-axis value for al

wo our/0g3saphs. The red |ine represents the poi nPCDOS1006€062315
x-axis that the plotted value of the factors |evels
vs. hours per popul ation doublings value (black Iine)
i ntersects the S|ngle m ni mum y-axi s val ue (blue |ine)

t Rﬂlégfj t[1h go1 JEB% E)?lgtﬁg arlé/q\\ég 1(\[688@@113 Ig n%tgyﬂ:cﬁn cells are

umbilizeshderiveal cwhte a(rﬁQﬁemn)ly psefeded goa{tpnmm yelisi@re@iggse which are
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(oagE+Ohkse éﬁala)tbémbedts nﬁtlxannmmbngvm;m deemlteslemtlsreference to the
h [ f I I
e i FH LS S5 LSt bV R hapicn v
to maxi mal al ong the y- aX|s) The blue line represents
t he single maxi numy-axis value for all four graphs.

The r L t pi nt on the x-axis that
BRIEFIQEEE%\IF 338&6%'?%%&3@1 s levels vs. naxi mal
heoo18st mEansilt Cdlbllaed obting) rdta[’ticelraSijbé (t.hepsi) rrgbdia volume (112

b
ml), s%ﬁﬁlgqlg@ns%/tgz% |860 ;J/g.{?%?mg gga%fl]daﬁ ¢ ’lflu}: 9&? gmsgtt%ac%leve the maximal
popu19cm11 J@Ibllhgé & 0D athe LR idlon/é¥oh figpaph, reﬁﬂ:@d:rﬁb el plmaed values of the

m ), seeding density (2,50Q cells/ S
factor wés dloww ey Py Ao e "giS) 4 ORGSRl © maximal along
the y-BALY. SIL hdPRRL LAl kéﬁ?eé@ﬁ’e&hﬁé Bidcle3BaBmulOyas)s, va[(&?(ﬂoffumfour graphs. The
popul ati on doubl'ings (3.17), and maxi nmumharv

red lingagpiesgntg thel Hointom thy xyaxis thgithg ﬂOﬁeﬁWé‘htﬂ %fc’tke ch%g leygls vs.
popul?t?(ﬁp?&fb?lﬁg (lﬁﬂé ﬁtﬁgéﬁ hltlr%}qnﬁké%&ttseﬁe ¥iaL1488a:@fnubh@ akBGlafle (blue line)

ng the x-axisS) vs. response
ﬂnmcwﬁhuesh¢npmmﬁdhdpokﬁﬁklnal al ong the y-axis). The blue

yﬂﬁe 1? $1§l§[%rkt SC&IQ&IaéHQ%h&aEI[E&A sﬁ’é'edr(() Bb TR, HediX 'V%lume (300

four I'Tne represénts th
ml), %B@img darmttyhié SQO axlll‘s’cmhqt) arkedayk ot tslel@lrv &) deygfo a¢ldeve the minirmal

hoursI pﬁf h{,})é atfo Vn?chu%hng n%ZPeﬁﬁ'a%g bYa%L lf'ﬁe (oﬁlegglr %Llalpp %presents the plotted

S Xl mum y-axXl S
valuepopihk Fadtoniedels lomngshigmelong rtheezg—taxd}g WS ihoyrsgreat ppp@latlon doublings

(nunuenﬁﬁ?em?pﬁg? ftoﬂﬁ\élaeldg%f({»?? aﬁ? ﬁfu%ép iT gpe#llésgt{hor mggléggﬁﬁgn y-axis
value [f@loﬁgfouFlggiﬂﬂ@ Phe FEIDMeattepr%eﬁ@ ti poigisonvibe xBayisthiahthe plotted value of

| t f unbi | | 050604
e et a3 06! S O P B B e s
minind@h L& iCudihé (du€ BRe) ﬁlhs)ﬂéﬁrDEgﬂdeLc@nDEﬂB%ﬂ}'vm\l OI:

| LLUSTRATI VE E 2 I n_sever i

ndfedY SFlgg]ﬁ&: I\EcﬂgﬂgE%pél%ﬁq 6‘?’%5?%8\} Isa%eg (@ ggé‘lpg{) Redia volume (300
mi), s8B4HedsnSfy (TBY00CBIYEMHS, aduk i®tulture (6.67 days) to achicve the

anchor age- dependent cell s avalgab e FQE harvest fro

maximeIrEest SR (EA1 P GPoloTH U1 QR BlackSPe o8 BEh BippR represents the

plotte%l%hﬁe@bf theraBiop Y@v@lsr(i?év@ t@fugﬁ %ﬁfhg&hé Wldxid) &s. @Exikd harvest density
total nunber of i ngs of such a culture. The

(minimal tormpsimad plone ;Ihfbmaa@% Arbe BB INeaPPISP oAl thg Ringle ppximum y-axis
Valueggf(%xlﬁ&frgga k! ThBr&E1RE retp!ﬂéaseﬁt@ rtl?egﬁﬁlﬁgorpﬁlre@ﬁﬁ@ﬂfat the plotted value of
an pulatlons of "cel produced by th
the fatmrebpwshgfsmmtmm harvestadoneity (hiW‘d]éTtﬁ) HEESEFs FIEFOSZTZI%IS maximum y-axis
I known in the art of

value'%eheﬁmefﬁﬂs dgﬁ{i{sd btgéegptﬁ%rgléﬁgﬁr ?{)VI% er bottle culture

S)[802Hs Eignpr 4: s@alaulalt@htamraalaeﬂatmnalmee@lf(OIMSé’péﬁtmedla volume (300
ml), s%g? 1ng; t&ﬁ]&s grh(g"gé)gtcg‘lls/%m S ch? 5& S%E S RE %telgt?aiy%ﬂo a}c];h1eve the minimum
hourst @bpdatidihéodi mgt(B8. ﬁﬂdzbum),phaﬁemabp«ypxdmmrrdm@@ngs GakAl and maximum

medi um for exanple, Dul becgo's Mdified



Eagl e' s Medi um (DVMEM), Advanced DVEM Ham's F12, or

conbi nations thereof, for exanple 1:1 DVEM F12. The
wore@omssan be suppl emented with serum for exBOPUS2006/062315

sonme enbodi nents the nediumis supplenented with feta

bovi ne serum (FBS) or new born calf scrum (NCS). The

scrum content can range in concentration fromO (a

harve3f H&mtir r(Eéﬂ/ 'Eﬁ'ﬂéc?%(l 188+64Y° Ale H108 f1 s%n eactl gfa&hor%%rtrep%g dhe plotted

di um ctors,” for exanp
Valueg 106 \mehfaﬁf@c layelsEBw R[)@ghBB)ng ﬂxaxr—axls‘)rvbrlcebpcasé vghley\(rhlmmal to

maxi %.? Elgﬁ% @&Fo}pg)h's)p la’g%ee QII'ﬁh S r%@%sv\flﬁsnﬁ% gﬁltg o0 %fl?rfﬁlg? o mmm\{al y-axis
Valuegfer affoorgraihsi Mheaed See mpréseass thepsiat cathedeaxks thut @fe plotted value of

rowth fact atron 5] Roller
the by itbisl oy SpBinBlg AT p{Prasty the pingl e g y-axis value for
populatian Sloﬁbi[ngs ant ﬂl@i’\}ebﬂ@en&hyé ah@ TREhRIMIR Uik RE1WeSr hours per population

|nc for aseptrcally handl i ng
doubling g bﬁ%é&usr%ﬁn@&QWﬁwgnwifCHg FYfl$-i al seeding of
t feo2a]t t Figara :t Rom@hticn DEEbIEHES VI IDEHIBRAUERRE of umbilical cell line
(506@ nsfe&s Harvesting of the cells nmay be achieved
GERAVIED FoMRPFSeage Sa fveaseags e Badsriopmizageiler bottle culture
conditibMpsi n- EDTA, di spase, and col | agenase, or other
enzynes or conbi nations of enzynes with orw thout

conner0|al roducts such as
prTR R SESPHIEAyt O i ESERA BODIVENTS can
ut[ob23jedin stieraref tsnbferdlis Qsﬂé@ts hes Mﬁ%ﬁﬁql PovIRE Y& arate methods of
nmxnegﬁra ons |nclud|ng for exanpl e, bat

GREPbAT anghoregevisaendrgt ealls ab@”%h]? dorehaseest frogspopulation of
cells foRsantal plIENELB LHIRES @Iwﬂ%ﬂé&&kﬂﬂra‘éé“& &HHH%LF&% ot the total number
cells available for harvest pref erably are appli
of doujJues oF v aieryed The (entipn plsp pravaddsymetbpdsstod errmul‘emeously
ith {48 41har&d X
maxi przg’ﬂ@er e h%ftg@ g‘frggglgg ('Ifgfagﬁegé@ C%ﬁ%hﬁ%ﬁ{)pé&l%%tﬁ 0R%ells produced by the
foregoipginetadsae Nog praxdd8iirerding (pl acent a- derived cel | s)
a / cm
Eﬂ(éz]ag Eﬁc?lleg 3ogtt 1&;&'@@# I@rége £re gva it ehe)aelrgb eE][ Gugtﬁrée Asused
herema r@ller@@@tiep@ﬁ‘mr@ slysibgyms @:ﬁmprmm ldfaet eceil lind Gf)mmfesft,eg‘rbﬁdl medium,

i romt
roller t@%ﬁtlg&%}l %Sp ?Iah%%f)ﬂ' ?ﬁrz%al % %{:1618%%& tg‘ﬁ hﬁggeung tﬁe cells. The
gr OW’[ﬁ’m;%(ﬁl@ﬁI);refEfﬁhlﬁ@ﬁﬁpnﬁ'ﬁA -Hafal4nedihh; fifd ERamele, Bﬁﬂge@&? 9 Modified

ot 0B AAACE LG8 S SIS D, B SR Bl o cramp

1:1 DM]ﬁﬂePrlrQe dl"]rfe(medmm qhégenpplerichedSvit Sréinf 86 RmpR in some
for culturl

ol 5 S L B 5 s s o

scrummbKDS) PTAcGOGiM aﬂrﬁcﬂ?{ro%nﬁﬁ)@% m[c@ﬁ@&)]trahﬂn ¢ieh 01a kérﬁm frcc media) to
rovi des net hods of

o ect nventi on
20% ol o R R ol s kv B Sctagh | igpesmmgsplatelet derived growth

factor BB (FYGB!BBY, 0&sid fidedhlhd gk Sthob o (BEGI) QﬂWoﬂh@rb of &hBihations of
bot%le cul ture system Preferably the ‘cel

such mps bpusea iR RlFpeRf e rrayth anefivve Kither &erpmeroelreammg or Herum-free
mediaGehlbs Mﬂ?oﬂkﬂﬁhédt%ﬁ*@wﬁﬁfab%ﬁ Ilﬁﬁérhéntaﬂ(gh a presently

preferred enbodi ment the cell's are ATCC Accession No:
Pi28b6 Rabler bqfhlceemre qy@t@rze]tmhely fudbpeceteprtisemednalfbesontrolling
the tehp6Rrd Ve LPER I UBEHoh Ui Iﬁgants h6: %lép?ceally%atn{i Jing the cultures, for

popul ati on doublings ac |ev e Inaro
exampde Aipgintial seesting poielbottirsevith sdlsdomduritensibbequoht tdmsfers.

Harve&ﬁ{é of th@ E&Iﬁtrg%é QQ Eéﬂltg‘ﬁed tg}c;‘[%h%];lzgﬁggtl f}*t Itﬂ]ﬁh‘i ?ﬂ% &\é %/la trypsin,

medi um p
“’YPS"] EQTbPe dasriasdiamd woHagenesy bi- bitedetdyess drredepandient of enzymes with or
vari abl es have been testeds for reasons of
practicality, within certarn ranges. The skilled
artisan will appreciate that other



val ues outside of the tested ranges could be routinely
tested using the sane net hodol ogy, and these val ues
worgo7r35e to offer incremental gains in the ne@DER2008/062315
popul ati on doublings. Maxi mal response of the
dependent vari able, here the nunber of popul ation
doubl i ngs achleved is nmeasured as a function of these
araneters an | .
WIthol,gc X! Icofnlpgae r @:Ir%cr) af)%&%%é}ﬁﬂﬁf&dﬁ?? gﬁéﬂ &a‘;élrt Yot %nm’ted to TrypLE
Expreﬁb @ibas ineE) ce{rﬂﬁﬂﬁﬂed Tahbeblps baxlsorbe hanvhge@l bperrdaal operations

vari.abl e a nct f th four.
B e A
PRFGT U T@ésenﬂﬁ HeansiBodsiof maeinirinp dittodmogynt(0RSkAs awilable for harvest

presently. referred ach to. .0 t|n1z uk t
preferdplg A 1oP R B BTVt FOs POf {795 g placonta or
umbﬂicﬁ@ hokgyssha Rﬁ%ej‘ﬁﬁ@?ﬁ*reﬂlﬂhefeh&e detcribBShh al. $ @asent Application Nos

tlmzatlono mul ti1 pl e en ar rs.to
10/873,641]15 Erlacentajdeiyedelds) a(%it ]gsglgﬂ)é]égu F;gqrgfﬁgtcgps)sgatcg filed June 25,
2004. 118 e RirOYds & tHERY laPBllicaiofs H?erlh oﬂ’a%‘iiﬂ@q&&&eﬂ@hdﬁ@n Also preferred

accurately determ ned using RS %iﬂf e 358
are ceflp offherEpsavaldle fort fiedympasas; tﬁp%ﬁalfks@ ecflﬂ% as Accession
Nos. P lg%%edﬁﬂ& ARR F’?Ae@ﬁeﬁﬁ“@d6w of PPMAGHT, m&’ckﬁﬁfc@éﬁza’cmn and
e maxi mal nunber of popul ation doubllngs Thus, P
descnsnam pEedchall veriel ipsilso ppopREtebRrAPPBIRITRE- Jartiqulyly preferred for
the pr?getnjt 2@ é)tdQ JRELRIHENG thPEmPRY d}%&)tlﬁﬁ‘ié&ngtﬁﬁdﬁﬁﬁQuﬁfmﬁ@ﬁmblhcal-

ependent variables to nmaxi m ze the nunber of
denveﬁﬂowﬂib,l ﬁog sxantllﬁj@:&iTCﬂwAangiﬂeﬁ Meﬂrélﬁ%ﬁ' i AY[A-6068.

E&;\/ﬁ I gng e 1tp gé\; trﬁsasﬁé 1 Seidh %g Vl&&ofng’l@lgdmf 1915x1m1zmg the

er e |nents out 100-200
numbarr dfpmth,ﬁoasimb]mzisacb@@nblf: rfom Pomuateoniof dels gravn in a roller bottle

B
cells fotubgiScdrderiviet belth. thalpraémﬂy pidf2rred ewbodinmnt thenestls ara ATCC

to achi [ p ation doublings. The bottles
Acceséi"’éﬂg e%eﬁzg'ﬁ\%?l’?ngbéug&%% to about 10,000 cells per

Sqoeuss Cﬁ[thHEﬁ&ﬁentlﬂnabléE @xflﬁcﬂf Meex&bm dietetotmatitngze the number of
popub g e e L BB R 398 Mo ans o
the o8 HtbTRE %tﬂcs’\&m@@@f 1ﬁ6ul§e§©ﬁ ddOvoHning kbf(mc]imrﬁbldcbd iothe bottlc. Hercin

preferred are e odlrrents]sgec{éthe seeln been tested,
and tpigheb Hhe SHRbOGHIETHE S SER FRFdemrRdey E}aﬁ BAVe been teste

for rengﬁ‘l@ o%f*i&ﬁé‘ﬁﬁ&'twﬁﬁlgcbeﬁ@ﬁﬂ Anar ﬁﬁ%ﬁﬂ&dmmmllﬂppreﬁk&e that other
seedi ng bottles are rotated durlngﬁattach nt and ) d
valueg puinide.of thictepist atnash apuld heaguiinely Bstediushig the sarg Rsthodology, an

these Q%ﬁlcg 9‘8&7 ,})‘}M t Fgffcfr ¢h @Bh¥ntal HEnd AR hBMbLSoMRIPIRRTdN doublings.

5 an rpm More preferably, the bottles are
Maxipet sspehsatof dm)@npegdfsﬁ wariablegiare fsraniles of Bapulionggylings achieved

is me%qdé&?ilﬂ % g% o f‘ bF 8s ar%ﬁgl]@tel?b aPE&RbddIndehBWoe s bﬂemfﬁ&@§%kemphﬁed

seede [ er bottles are rotated and
luxmmanubmkﬂdﬂﬂ@daabwmpf3u$dmwoﬂa?s to achi eve maxi mal
d ng ! 9& &}P e Fout independent
U8k B GAE0b e p BRIP4 B8 L gt o indspinden
Vaﬂabll@@,lrb@‘bsmn dratysiboas u®d2 Th padicBladapspanse alluﬁl)ﬁe methodology (RSM) is

presegﬁ}gfl Pf grch}]%%%g%&etﬁtop\%lgnﬁzeg Qurg r %gtg %ngeg% ed%gfé)ﬁg&téoents of RSM to

optmﬁﬁatmrta&ﬁﬁ@res atekroRxi 1 the atth eRSrM rblews @bup@cmuiloatquultiple independent

oot 385 A R SR SRS Bl it mia e
minifEHeiBns & ehnd R ety delfhingd abing AN . 2500 cells per

square centineter, which is rotated at a speed of

about 1 rpmfor an incubatign of about 6.2 days wll

provi de the maxi mal popul ati on doublings achievable in
such a system




[0034] It may be noted that the roller bottles
preferred for use are typically coated with an agent
wo b@yv/ozdsds in the attachnent of the cells to tPET/UAVE6/062315
surface of the roller bottles, such as gelatin,
extracel lular matrix nol ecul es (such as gel atin,
am nin, vitronectin, f bronectin, collagen types I,

PX%) @{S]d XS kan B8 sé{ﬁef]g gﬁe dz}& {L%{)ﬁ)ﬁed@ r¥1n and Fol)%, %e independent

diments exenpli coat
Val’lablleﬁ@Steédiatllrmoém%b]d'@éffmdthsumtxalhnlabman‘dertdf@opk]ahd)ﬂdoubhngs Thus, the

stat1sﬁ£e{1 aﬁ%@%ﬁﬁdoﬂheacpa% Sl‘fd»@st ﬁ)le sFﬁfed%%%&% :d%:e]g%wa;/ﬁe ?P]témal value for each of

es are co
the fcme urt@psncteaw ghuaHh@rtelrm;cm thx anpiber of dsitings.

COFENCl AL Yh gt Hs TR Rl B 2 S0 62 B0t eéao%éeescaté? gaiggﬁtel%o 300 ml of

growthunmbdnms %Bther élih‘eodiﬁﬁnﬂ,f abGet 108-pob Bottd @edandad be seen from Figure 1.

i onf BRERERD A Do B o2l P o A ST LB, i ot
embodﬁﬁéﬂtm ghagerﬂbs anei filledeith abtid 138 eARIFARSWiH BEd iRk t%CalaHFe% maximal

8 égr & c%lls i n accordance with the nethods
POPU%P% 9 PR bottlsp ars seedechwih sbputA500tte 2bepd @00 qelle per square
centithB86€ Ntnl OPre PR eto ML HR 19&6%1[!1 & tﬁhtr})gné@% RUEBEE ezQafmple seeding

1S‘mg?urs popul ati on doubllng (see Figure 2

8 thi atput JOUkeRlls pseenuaRRKIIITNIRTy ATrandeem flopnFigure 1, still more

prefele el daghdd@thentt Whe?e RSRULALE RNt Qfl %8l o3 Waf Jhl{e tBsted range — the
roller bottle culture system used here

seedipgigidons ot aheubPsOcallatnsT pagar meemmm@r fe Spgqbug bitles are rotated
dumn% QH&th{EQ@ alf %ro%ht Thé %E?{ﬂﬂ sbg‘egqf%g A B«Et%&e%h a801|1t S0 rpm.

ours ulation dou I eving
Prefeigbhiy Iﬂ@t 110@%10@6& betiviegn pbowt O ’éfduubk riithe Mm'e lpmfemb Ist, itheebottles are rotated

at aboru?@%' tE)qdrtpEI? RHQ B'I(fﬁ & Jlleagglt? gl H)lfrqbs ref‘?arre ﬁl& czfub?%[seen in Figure 1.

herapeuti ¢ applicall ons and Inereases
t hO@32g h plhte folf edoarciiietdiderodlysbattteodre lrbtatddechddagaaiddyfor Asout 5 to 7
0 ut t i scl os ptefe t he
oo GERNE N USRS 1 L RS SR 1 ot .3
is prefmeﬁe mmgultehlereﬂebtb,snaul@uuﬁtibﬂ atus 6 dabicvedayeal ho pkdteRed.

ce S |6[¥ %bel g%%?l ég%ghg enltgllggg}c{e@h@nable can be selected

as a sd:trmf@pﬁlmiﬁm to ﬁralxﬁﬂﬂze Shd/\ﬂiurﬁlﬁbrhﬂy)@pﬁ@ﬁﬂn bl§&511rfg§ BB} B&itlc culture
bl i ngs achjevable in a

nunber of _popul ati
systesp i EPPBOTS T P it SAIGUE e ANE Sih P ) peding densiy of
about 2500 Bk geRlsquuteeritiféted) Qﬂﬁél@k'r@ﬁtéﬂpﬁm BESof SRt kPRabr an
seeding den |ty of the cells into the bottles,

R e BT o Ao e A DRl ionosbleRES ashidveble in such o
systenlot t | e. Maxi mal response of the dependent variable,

here the popul ati on doubling rate, is measured and

c E‘}P&di odt Y ke paisaiihuibe folich balep arefprec fos us¢ 8G3Tpically coated with

an agéﬁ@ =8 %k R t1RNAIYRrnSnt R BAstth G ALY REM %ﬁ}be%gﬁegbotﬂes such as

nmpl oyed to hel p maxi m ze the dependent varia
gelatlrfa l?ﬁ?fﬁ?eéwl%fm%tﬁé mfdmu1¢&1@é¢e@ﬁj@htlm dariiain, estror[eOﬁBBt]ibronectm

11 f n
co ag&g rkt%ese g rlg/ra gﬁ{l Q/qf gté lt% lg%?e %Elg q%lgrggr?f!}f@e ée}rn(‘g)v\?ﬁnent%?)ae%lphﬁed a
gelatipeeativgapisyusadhiber308ting awrdecusd dyitade eahtheakdkdmrfisadrvill appreciate

d h b
that cda:rg%g{c?ailéf’ %\%%ﬁ%lke%ﬁ%g eg%oﬁie% abS 1% dlewya‘%?rgpa li:ltl?] t?lC%he methods taught

quar &
hereinp (sesrainp proﬁfueh rcedmmlrbxaﬂy Eremta,bld tertddotleind tiafselcb@ked with

for exa e se Is.WMth less th
cettn Rl BsH S (e Pioe i TRl i S dar £ ntie e pCRpbEd bottcs and a
compapisef Wlﬁmélﬂ[tﬁcc&i‘mbbbtfmis&xmghﬁed heEsaepleAbdlSy alt is envisioned that
about 2500 cells per square centineter. The seeded
bottles are rotated during-~attachnent and growth. The
rotati onal speed is set at betmeen about 0.5 to 1 rpm
as can be seen from



Figure 2. Preferably, the rotation is between about
0.75 and 1 rpm More preferably, the bottles are

WO oaoanexssat about 0.8 to 1 rpm Rotation near PCT/HRZNG/062315
0.9 -1.0rpmis presently preferred, as shown in the
figure. [0039] To maxi m ze the popul ati on doubli ng
rate, the filled and seeded roller bottles are rotated

vanouras1 Egﬁ@gg%atseugﬂlfboer %Rg ldé%e?)gaﬁa? % fhr 98Y, &méé%é b4 8fbwth of cells in accordance

0 abo ays-preferred.
wmhtﬁegmﬁmadapﬂﬁmdmdHdman |ncubat|on for about 5 days is

a ferr h

S t(ﬁlg éf jn ggot e‘f? a gtrlree erglgt%%h SI%R/‘I%@ Eﬂeﬁlﬁ% cﬁ%f%ﬂtrﬂﬁmg the

nmnb&Qﬂ%b&fS/ﬁU@uMhhldoﬂbhn@(see Fiased),@n attbmahe@yr lexpres$edywmaximizing the
Aroller bottle culture s

F
populgtEmstal Phige Site il RRATAERS! SHOREC ™08 TS DYrg e e system. As

used HERGH W8 pepithtRdnsRRbiing rde nsht ytumbeﬁm&pu%ﬁﬁ ctoabhﬁgsmrrr unit time, and
square centlneter whi ch i.s rotate

at. a S
is & rogipgRRel of oA PAAUPHEHHNTIEN: ACTIPUEA METaay 4 ORp feion doubling
rate 1103 tHE a3 Eni BB ke oY tdbicalcsl® ﬁ@deﬂgmhﬁiee of cell for therapeutlc
achi evabl e in such a system [0041] In an %éfr %ﬁ [ As ab
applicgtigusranid ingisasesdhe Yol P ERRS 9 6FBW%§§’ stirB et capagity. As above
and th%%lﬁ%ﬁthﬁ‘sgdlgagsﬂg NtbieYatY aRNENO Eﬁ&%s@tﬁ?ﬁﬁﬂ@&ﬁvdﬁ&ieﬂlﬁ and even more
av

for harvest from a population of cells_gr
preferablyahe o¢llseare pobilicuscsrived eclisy Ip armressytly perferred emnbodiment the cells

areA'P&%fﬁéc%%anmeP%%b{S% EpPRoRa t um derived cells, and
en erably t

nmore pr ef e cells are unmbilicus-derived
cE0036] | Theangeresdentvpriphles sriddavriboen raasto rhrxize the number of

populgtt é:‘ oS g g‘va%'i‘e Hoa roﬁ%ﬁb@tgg bulthreRTEHRAGRre JSQQA’Q?JIILAVnng the

&0 s asp the 1 nvention provides net

maxnﬁﬂ mmhamofpnmlathrm drsmimgy uftattdmel ssiell, ssoginEalensify rpﬁhe cells into the

ves .fa g r

ot P PP BB S T St LA snoneor

depenkiBgt xmma’bm; hat thepdmulgion doubiing ratens nmeseed @of compe‘redah a function of
surface area in a roller bottle). [0043] The

these pargalsEiittent vari abl es whi ch have been used to maxini ze

t heodmr VRSdreshediSirtayysid) and paittlcelaﬂbdtstl\ldewenswlgamr@npioged tochelp

sanme, as thqose for. maxi n t her res onses
i e aT R0 58 T BT EBBUePERLa g ebies
dgpeld)y Phust ﬁea ﬁtelstrﬁty ﬁb&rﬁcﬁ&:n{b@mﬂt@ﬁ rollllcﬂ’Bot!t‘lﬁ:s arc filled about 100-

00 e OLUTE S e UPploc 0 b BoAAl S 2. The

bot:tleél ek Geaputad d%§ut32 Foans tabon 10f odohesle peas iRt t&lh&me&é}O 414}1 presently
g?re33|on anal gsls and artlcularl RSNImaf WF ¥ 1 less than
preferied embediappidhe lpwrg|cpd ﬁﬁi&t%’f%@tmse&eﬁ’é NABHP SPGB eIt 1e88

aboutafﬁ)é)g Cgﬂgh]/g% sﬁlgal‘% fochBficiou Stﬂlrﬂﬁ’@rﬁ’ SRsteRtd Y@l dnltd@icents where the sceding

response of the d%fendent vari abl e,
is at dbenert(]Qecedlé st tcylarr—f cepéielerataiisatsied tostos s pidier dyripg attachment

and g?cﬂll&lu lﬁﬂteq‘gta"ﬁﬁ %Pfs's@patq;et\b%sd%oﬁtaﬁ 3NB 1Y §pM, ad Parfbe seen from

presently pre nbodi nment Il er bottles arc
Figurf 2| |m@rewﬁ@mhelwatgnus fPietvofengibevith 7 el bapmpMpiEmpfegably, the boitles

are rc%%cgh‘ L % % Bs 18115 otaﬁ§1t1 ﬁ@eﬁ o gbé\gﬁjb f1.0%hli8 Pfcﬁi%rﬁgr O%referred as

9"6s ar e ee ed w about 2500 t'o abou
shows éh tte fpmiresquar e centineter, preferably t he seeding

d ' S select f th roller
CURLLY 15 R E5h S PRSP8GO oter b
are rdta:ed laﬁrte ir&:lubatM‘]) ff&r eﬂj‘o&f &1to 'édaW, enthrmlsrecdmbwdrtmoﬁabout 5 to about 6
en at .ab I
days g :‘?2%@ t%ﬁté}/‘%‘léb%&ga f(?)roat OPI § % S 1%%0 oi%rg%{rred.

throughout attachnent and growt h at a speed bet ween
about 0.5 to 1

-8-



rpm as shown in Figure 3. In preferred enbodi nents,
rotation is between about 0.75 and 1 rpm More

w@e@erabt y, the bottles are rotated at about PCBUS®04/062315
rpm Rotation near or about 0.9-1 .0 rpmis presently
preferred, for exanple 0.98 rpm as shown in the
figure.[0046] To maxi m ze the harvest density of the
cultured cells, the filled aqg seed%d rolg bott| e maximize
2H094P b The dndsaindsmt TR F0roAB IS FgeTO BRI R

the pogﬂah&? H&?Jlin%}a{e' PEse@fonahOrEsuls fHdvabBilRigdre @RYA roller bottle culture
referred fﬁure 3 shows that incubatjion for

systenbthgt eemprases afhye B pf abowa3 8} of FPwALBGHED: @“Bél seeding density of
about %)(%Jéelﬁ p%ﬁ dahse bR RS, Wh?cflﬁ% k8ted[0Q4Fded oF BBEE MO Fpm for an

e I nvention provides nethods of
1ncub$nomgjftahq1@t(ﬁjg¢w; willmirervige ey masms pppylaiien doubling rate achievable in such
gours/populat|on doubl i ng, while nmaxi m zing the nunber
of" popul ati on doublings and the harvest density (in
CEI044] pén asether & ity errbaspeyts oy inyepiépuiraridsh n@rhqsié joff gnaximizing
arolle
e e PO a8 SSANAHE SR pion ofcls o
in a rollet beéitle laetthiesystahi ukealsywst pmsfqmble ths edliglard B@Stpar’fum-derlved cells, and
ener a unmber red I
even i TR A Bk PR ST e T gl proforred embodiment
the celtlf awwhg@tAafesﬁommot B~ sgfsnm?m -A0icRi t ed capacity. As

abov refera he ce ost rtu

c é(f(]é] gﬂ ancé{pgﬁo Eéspﬁ?te rlg%ein?; Fﬁ)éo ideg Sggl?)% 3¢ r%gxmnzmg the
densityPithd EdlispstRdtioaFot RirvEst fbina ﬁolﬁﬂ aiendfl Oﬁllpgﬁ)‘ve’r rredroller bottle culture

enbodi nrent the cells are ATCC. Acc

systersy LTS GUBBL FOBE e 1A SEUREE DA ARIPBE Gy x of intermal

surfacda¥&, espledbstated to hel p sinmul taneously maximze the
nunber of popul ati on doublings achievabl e, the.rat

p&MNA3dt i he indensnipysragables REIGH haye beep yeedito d]éaﬁ%]inﬁ? tg? Of arvest

demngqﬁ‘ a‘}? 1L Sodtfle @ulﬁﬁ’é LRI thBQAht 8s Héké Bir@naiMiding tHeadtBera8sponses
above for naX|n12|n%§1he i.ndi vi dua

discugsed heret, ariroistipna spedl, sessdny frpsiersé thacels 11%"Héhec‘gfrtﬁ%s time of
1ncubln{](%1 ah[i‘%’ Ratd J)terﬁedﬂlhf‘%aégd ih RELBGHE ORfax@sl reO)IHIB oPfhe harvest density

Paced in the . Maxi mal response of the
is memp@fm@momram(h&ﬁ %ﬁlﬂCQOWQﬁg@ﬁ%ﬁaT&WGteé%l cul ated as a

f EQ@IJ] C§S1o%sa%ah %Qﬁ@gﬁﬁguﬁﬁgm%% c IQQ%% hof$ as above to help

eSSl articul arl Yy
maxirdizelthe é@behdeﬂte/iapalshemﬂ latfame mustiytherfouir i dependrat mi@ées

dﬁg@%ﬂ MV%%?% S beagftﬁgggéﬁ%%%a?{dbf ﬁ?rgqgér (r_ieenslty of cells available

for haevdsaidp iecdisylatedlab e futimion| of shese @afamdted. éb@) nres¢wby Belrrred

cmboglgnggnl%bgvﬁ% S %c#ﬂlcldea?ogrltg% (@)2 &% %ng'gr Qn@&ﬁﬁ% Qoly about 300

ml ar@{i§eds e€e@tbsbdeh fro Higu2580 The baﬁkmtaral@e@@r)wahlabgutp?éoo to about

10 OOQrﬂgﬁ%Sﬁ%%ﬁg}qn%%gﬁlg{}%?prgﬁgabg¥ (?k?t l AR ﬁdfgelgbrll Ve 18 lig’leeated Tﬁ'om the lower end
of tha® ¥aHR! Suchesdiihd 1&sszhhﬂil a‘b(ﬁﬁSBODO adllahastuBde0entiettes Mere preferred
square centineter. Still nore prefer

arc UGRDBAPAURISSAHER B REEB BTG h et S0 a0 P by supipg contmeter. The

seed RHotFAURL FotaRA i BBERIut afi¥@ndrRWRd cfifeliang spesddetyednsabout 0.5 to 1
used i s other enbodi nents. The seeded .bott.|l

S
rpm, ppshevadindiiemieg - JntpielsreA emPRdinpFdtptation &&?2%{%%%%%8\7 5 and 1 rpm.
More}QQféEabe ﬁh% Bothiel BB rthéchatfa%Bﬁmg té &frHe Moatich APaguf £bout 0.9-1.0 rpm
can be seen that preferably, the rotation is
is prdsectthemnf@tﬁdufor xenakd- %ggvmpams hepypan ﬁ?ee@@frﬁbl y, the
bottles are rotated at about 0.65 to 0.93 rpm Also
preferred are culture systens wherein the rotation is
near or about 0.85 - 0.9 rpmas can be seen in the
figure.[0051] To further optimze the roller bottle
culture, the filled and seeded roller bottles

a syst



are rotated and incubated for about 5 to 7 days, with

an i ncubation tine of about 5.5 to about 6.5 days
w@e@merysezrl. Figure 4 shows that incubation forPEbU81006062315

days is also preferred, such as 5.9, 6.0, 6.1 or 6.2

days. [0052] In a presently preferred culture system

t he i ndependent vari ables can be selected as a set of

par ters to maximze the ul ation dqublin te,
036" o o ErveSrBE e LSRR H Gaealtared gopy e e and seeded
roller Blﬁﬂ&d e&g g%ﬂatedraﬁdSﬂ@Ib@.detfbﬁibcﬁ@ BR6 7SR§s,avith hh mcgbatm t@he of about 6
ens

a_ seedi
to ab%tﬂ ‘iaé’&?&"ef%% Biglre3 ﬁgW%g\&aP@uE%m fReplut ahicc th¥n about 6 days
or for a[t%ﬁ%%%%‘bo@t 6peags RfaiRYter@d7 rpm for an incubation
about 6.1 days will provide the optlna opul ati on

d&@ﬂ? Ji nfp fuptler aﬁm%u thy, ifHsEHOR Prayéd s IetBedsafsimalapespsly minimizing
the nuﬁ%&séft%ufré?ﬁoﬂ\ﬁﬁldiﬁh&%hﬁg %ﬁﬂ@ﬁ!&dﬁ@%ﬁ@ nﬁ'm%&s&ed@puldtlon doublings

[0 I'n anot her aspec the invention provid
and thgpbanvpddensiyec@n cells mﬁréﬂwa lgislg/ﬂm@ﬁeﬁu fpr & ngpld@fmrveﬁceéle lgkrgwn in a roller

r
out ity S8, SAUESALADL UGS Ay R TEIGME: bl
systemoppremspéd fot gengeatinguthe nwbeki qfeqepﬂs requimed des 4 @eeapeut}c application and
i r c

1ncreas%b Ql?egt%ga? 6%agg Ut e?ta. cﬁﬂ& S bgFtae{rﬁ e 1tgcf éi&a&g@ grB %g%dcet, greferably the
cells a&mwstunséémmda@llllsmwrevém otave prefemblyrtbe eelhssare fup®dddus-derived
cells. ﬁll %,Breg%rgy g;g Ay emcl?elcfarpeérgecéagef‘el ste{r(?:réﬁt & clﬁérsl i 3\1%, PTA-6067 or
PTAGhéBeln [0055] In anot her aspect of the |nvent|on t he

P8P uc b Blegriiat Vs ST Reh Witk hiGctibel Bt ymutianeousty

maxim$ssmhe thahibeﬁ of pEatationr dteﬂbhﬁg@idhheezabre feneteePo@sation doublings and

o oS B 5 2l R Sy R e SR B R i5ed above for
maxin®Ahk eAihdBA@IaRas d(%tssi £ G5tationNAhesd) ABIRN MRt G I Rnto the
the cul.ture conditigns to increase quantities. For

ottlese’%g}?rﬂféncqbﬁ’go &llxge? of mefnyplaced-iv the peitles M%@al response of the
dependhP k891 s PheaBileli MRA lta MEIRRY dshetn eI Po Bth 8l iR RerR parameters.
denote the therapeutic cell should remain
J0942lands abpye. iprrresiRietnalysis gud pudistiagly R SMiygascuilized to help
mmultﬁ{c%\ﬂélg@ﬁjaﬂn@n eHAaD A MLt JafiGbich 13 Qﬁﬁ@mﬂ ﬁtﬁJ‘i%ar 1ndcpcndcnt
thods taught therein are substantially unchange
Varl-abl;mieferably i dentical in such characteristics as the
_Sl[?ﬁ?so ?‘hﬁs,%&%‘@}%ﬁ‘{@&h&)@ﬁ%{@ lﬁér f}’t@l LHe%@edaﬁoﬁP?é(? 300 ml of
e preferred unbilicus-derive S ret
growthsmigdiuan pireferaplyt #wus 3A@ ntllaee vl ass@mf@cﬁ@emtheﬁfepﬂmﬁ ity Eigure 4.
| P r.ahl
The bot %st eg'g Is?c%ch%vlt ud?:dey \f\gg@gtr dali)%)[lt ?%6?(% cayngg?cﬁoé\?arg rc%\gr%cetar Ina
presenﬂg lpeéfmreck pmbeélmmt eht hamsr @né offhasg tmfgaasausmlr ﬁnmamplre seeding is with
less th?%abdut A F%l%er bﬂuare é;ge(rg%nel%tgf a$3tf mfor? P'I%IFC ed® arrE gmlb% ntb where
the seedirld s aahlxmt psed eel&@qr sqoars ebnt@xgee SBvamloe et kmahnymanei‘ty is used is

other e&%?)ﬁnelletlgﬁ dlﬂlﬁg\g‘ﬁﬁggﬁgﬁs %qrgti}%w%%cmn‘rc@q %roa%h at speeds

betwedhGiboRk P56 rphy Mthtfh&hémé&g&dago Fi ganaathmgﬂah e seen that preferably,

e o ELERAL2TI00 AR, e Co o xR eBs, B L 98I0 e ot s
0.65 to@b@xpr@lﬁso &%ec@l?@ Bulttd steﬁ@%fere%h Harotdlloft-iéBar or about 0.85 -
CD34, CD45, CD 17 141, and HLA- DRDPDQ
09TW%@?66WE$S“%ﬂ@ﬁ@?ﬁgﬁecelIs are positive for expression
of CDO CD13, CD44, CDr73, CD90, PDGFr-al pha, and
HLA- ABC, but negative for expression of

-10 -




CD3 1 CD34, CD45, CD 17, CD141, and HLA- DRDPDQ. The
skilled artisan will appreciate that are several ways

wo 000393385 the cell surface marker profile of BCT/®51006/062315
line. As used herein, if a cell surface marker protein
can be detected through use of a fluorescently-Iabel ed
anti body the ceII is deened positive and if the cell

MR Gyo Rt B h el ORI o HTER AR Rssgd poler botees

are rotéﬁablaﬁd ndabatéd desatdus B nasrardyiy@fwmhael ﬁfc&f)a&fdh&d:n@ ef kbout 5.5 to about 6.5

a mar kers for the unbilic rived cells_of the
days pf# ?ff lalgure[ ?%’6’]3 that @tha}tlgp f?ra gdayzhg aiggprgferred such as 5.9,
6.0, 6Db@d@<&§}sl n accordance with the mat hods of the
I nvention prefer abl¥ retain substantially the sarre or

eMOA2} gl peessntlyepratessesrAduroTysiirbiths Bdeprdenicyarigplep can be

selectefdoc{b dg,%ﬂ&spae@%@metz»ﬁﬁ@aﬁhwhe SbPultBof B&E‘tﬁﬁfg‘%ﬁiez sdgeh %n the Tesults
I, or serve as hall marks indicative of at cel

ShOWTlI in rFeéuwHe Ayradler betilscaliprasygtesethpbcprtises a; ﬁﬂ/‘é‘?ﬂ#@@rﬁ)f &b@ut 300 ml of
gl S WO ERA AEROBARLIS B SULenk L, i
rotatedsitry $pged obeboay 847 tpdeiariapahcubatiqrpf dhmm:t éribiﬁdfrs rmHtpsowit the 0pt1mal
pop Rk AL BIEESS 0, Bl ATE BS0RS B8 ot ahicvabi
in sucldesystérhed with reference to t he figures and exanpl es

p ke L Ow. Ki. Wi P

t l;?g?g]? h%‘ %@0&% as}-%@cg, 1R nH)e\(fle v%c?eg )PO n%)lart?l% eﬁ%pqgf%rably
umibilgestdetrinedspbetiat afe Itrhéuaed\aempnodncmﬂniy my( ofttbe Imathddstofi¢he invention,

i nvent i t nt sf.or
for exisBE M RHTERH PaPteap PSRl M B P COpEeY Sy pels are
produckldén @ebmlsmtmetﬁr wey & detlaherapditics catse gesvidedsefal dellulap@roduct or by-
ATCC Acces l\{% PTA- 6067 and/ or PTA-6068. [0059]
produgip, figh aSI*FFé’?‘b‘ SWEIAT FASLRT SR P2 ™ur i ng t he opti mi zati on
epopsij MaNMoSpréREieDdtdedCBespbi ddngshshagls@oMpeikin® cells cultured by the
'&%DNE with | ow glucose, 15% Fetal Bovine Scrum 1%
methogsporideihfresir ept omyci n, and 1 ppm 2- Mer capt oet hanol .
(D069 BPiddiRsS asBRY of fﬁeﬁﬁv&ﬁfotn' 53 ceBk thab sRGultrdt accordlng to the
Corni ng catal og nunber 430851) [0061] Celatin Coatin
methoqs,ievided 2y characigrizeghagdrsingfu mtuﬁﬂarfhwrée selbegtace mérker profile
or gen€8EHcSath GORNaBE blaBrind 8810 ok h?aﬁy%f)ﬁca@ﬂoﬁg 86cQNbdd therapics it is

roller systemfor 20 mnutes at rp he excess
importge thef the sollules Jwragheristiendo gt wna@ mheatswmgamthf: [gelture conditions to

mcredsQ:OcLlfalnﬁ’ﬁE washied, Ieh 16| H%}ph@h%?x?@é}f ?r.lbﬁlégfr@ E&%gelldl Hpression of

0062] Ce Seed 'l cal
hallmagle ppresft airhem @z@mgtgﬁlb@md@etd the earepepitiaweld showdremain substantially

uncharfés\ég%qw @eﬁ{ %ﬂg e 371&08 it GORY &a. grfl E‘%&g%g rﬁt@a&@% 'agg the methods

S Were see Into a sin
taught tigdrbi@rarbsritisteatipitye uh¢hangdd, wir tphef8GBIymidentechl &n sirvdl characteristics as the

R N N
retain yvbsntiailly theesdme nhcacetlb ﬂp‘ﬁfcatrmarkerqnnﬁfeod»ﬂ thd cctlts&mi)m@thleﬂ they are
3 064 d f
grown BriTiibiiogid sppratised Srs oS o ShmeR e biouided Repe Sxpross more
than oﬂmﬁdﬁmigfa\oé ’hhn’]&?? Fdrs(:HEB)e @Blﬂé\ﬁéfﬁt QITD’XB@d?IhBO &’S)Iﬁﬂﬁailphm and HLA-
AR B OF Hepn SR eT oo bt 1915 ok Rrglirqbinflo not

expresk fforé Han@®he Ftid Q115236 eharlBat fdr&a)ws rca)zzetammﬁd:mm CD141, and
the roller system and incubated for 5 mputes at

HLA-TRRIPDAP + More Resigrablydfe cals  nefoxpeds Ak s dereaoing: 12 o highly
prefer@@Chieairhdf; th@'&@llsf@ﬂir@ssvﬂntiaerﬁﬁlai &ll surface marker profile with respect to
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was then transferred to a 50 nl conical tube and

centrifuged for 5 mnutes at 300 x g. After
we@enrrIsegat i on, the media was renoved by aspi PEL/USI006/062315

and each cell pellet was re-suspended in 10m of

media. Cells were counted using a Becknman- Coulter

Cedex instrunment. [0065] Statistical Mde

P r u
cach oD, frlgnr DHBLE DI Ko TR Y ir%fla?@w CD4s,
CD1 1y@2mb1? aM:il H_P%ED)I&J?PDS t h@rwf@,@éﬂﬁ:dtceﬂi &@ pRERIve Iﬁmmessmn of
I N an| e abpl e . actors ste e ran e of
cp10, T2 LB R FeFoos P Bt P i o i, Dt iyt gxpression of
CD31,8SDB4s, b ae b 7T @d1h 21 11 Wed B Y DRIPPDO. aqqfémﬁaacaen%mt\m appreciate
‘the above procedures. Table 2 : Box-Behnken Respons

that arggpearav R be AIsREN s celbewitens markevaiofile & & el ikt A gsed herein, if a

cell bu?frclge fn@ﬂ&? 'brdt&h%%ﬁ%%'d@fé%tetdnﬁtto %h G0é Bf &ﬁﬁ&le)(céiftlgfqgﬁel&?bﬂtlbody the
as cal cul at ed Mnita statistical

cell is é@ermwbww‘uwdhf grve@dl sarigos Beer Cﬁ@i@tt &8 dp@o@ﬁénaﬁ Prorescent antibody,

L
the celii/%l cﬁetehfé?%e%/ét%gﬁf (ﬂaﬁlﬂg gkeg BIQH‘P’% J‘}élg)g éil; ens ?‘1 Ca)preferred cell
surfac@nBigre éirlth@nmlbq1cus+dcghed1®lls@ﬁ thﬁeinlvsntmn sq.) and days
[ t a <
@ggﬁ] ﬂ{ § F?g ﬂﬁ?m% Ml% enL Egbtdglgé‘&/ ac%@aggﬁe%fﬁcgﬁﬁés‘%gglgdb of the
inventi‘vhcprafemﬂljurﬁealﬁeewtmgiawnhe: wne( oekl sl tlentdegl gmdexprespoy profile,

particy T 5% ey s “Frfeld § hariShe Bl B s fen Bffmacts
indica2yeb@0th st c&11inz0 i, 125!51116u58d@1\&d2ﬁ03 6f @s0nvendiod.abe B&16d for the
expresg@é%%ng% Ogélhfgp%l i%ﬁ?gﬂﬁlél éé%’%%l% Q’I}g O%lbsog'r%xr%ﬁ% are substantially
similad, or @vén ii6fti &l dbfarfouk@nibodGhents OB Bspkét ©.tK5ir ERPXiGOOf these genes.
6[0%}27 ]0' %gess)eoa%dzoﬂ?gpasgec%sg ofo thg 11%&%91t1%n gl(')eofu?ther described with reference to
the figures and examples provided below. The skilled artisan will appreciate that the examples

are provided to exemplify only certain aspects of the invention and not to limit the invention.
Example 1: Optimization Experiments for Determining Culture Condition Parameters

[0058] Cells: The cells used were from umbilicus-derived cell line ATCC Accession
Nos. PTA-6067 and/or PTA-6068.

[0059] Media: The growth medium used during the optimization experiments was
Dulbecco’s Modificd Eagle Medium (DMEM) with low glucose, 15% Fctal Bovine Scrum, 1%
Penicillin-Streptomycin, and 1 ppm 2-Mercaptoethanol.

[0060] Bottles: 850 cm sq bottles were used (e.g. Corning catalog number 430851)

[0061] Gelatin Coating: Twenty (20) ml of 2% gelatin solution were added to each 850
cm sq bottle. The bottles were placed on the roller system for 20 minutes at 1 rpm. The excess
gelatin solution was removed by aspiration and the bottles washed with 20 ml Phosphate
Buffered Saline (PBS).

[0062] Cell Seeding: P13 Umbilical 022803 cells from frozen stock cells were thawed

from a cryogenic vial and washed to remove dimethyl! sulfoxide (DMSO). Cells were seeded
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20 1 200 6,250 5 2 1 0.75 200 6,250 6 22 0.75 100

6,250 7 23 0.75 200 10,000 7 24 0.75 100 10,000 6 25
w@2003/025382 6, 250 6 26 0.75 300 10,000 6 27 0. 75rQD0S2006/062315

6,250 5 Table 3: Cells yield obtained fromfactor

| evel s defined by Box-Behnken response surface

experinmental design. Harvest Density is expressed in

nto 2 S5l ST rtsT Prbtore DUy SylhegTe] PRl P PP e Tad g 1 minute

with c8mBfssdtuidcdidaifind®H % CIBG %%Eﬂﬁ‘i&ﬁh&l&ga&l E+06 1.68E+07

3 .66 7 10 1 _1-98E+04.3 5.31E+06 1, 50E+07 2.82 1.5 .
Stoear s Fotfaion: (CHISUES 66 RaR Sgomportng cpyrplegpom sot at 37° C.
2[01;811':]+0Ha5ve'§m$g1 Mz8ia w?as %&Eﬂs%d Boxalh 981H bZ&leZb;Aa%EirQﬂon and

13E+06 1, 23E+07 5.79 2.53 5 47 1.45E+04 7 5.3

adheree# 9@152*@? pashediwigh 58 relsP%S 7PBSovasgemyyed by aspiration @nd 10 ml of

trypblrlél@%ﬁ'ﬁ@(ﬁdl%ﬂ%ﬁl&d@egc QP HDPRFH4 28a& t%laléﬁoﬁle?relz&%#ﬁé cells from
5.2 39 6 27E+04 10 5.31 E+06 1- 96E+07 3.

the roljer dgttly spgfage. 3Bettlsg were @ﬂgeedr%the roligrisyytem ansl 1zncub9tesi f9p 5 minutes at

0.75 R%M1 GKﬁ%n%abém;’nl AFROQ FnBEHRAd addedfo Jeaéi? boﬁﬂZG Tiie DG ith cells

OE+06 3. OBE+07 3.56 1.83 5 65 3. 56E+0
was thzr.l %@f@@edltos@@oﬂ crzm@@l tpbg zndrc@@nmg% Emoﬁml@ltgs. 8B0Pw0s After

centrifgifn) W e dif widoflordfuas it i oapindl SRet 35 Y pended in
10ml f 16&lid.. Zellsr@arel@uateti3Binger Be@aiu0Cogltga-Qlet ingruagnt.
APUBSE, Sty Mgl oy BRefihees RESndns Syl b

5[036&OExﬁcrﬂﬁelﬁ&D&esignleﬁxd&}ﬁiﬁ'ﬁﬁatm RereGhbeitht@Pudbng3d Minitab 14.0. the

7 3..3 74 7 97 2.08E+04 23 8. 50E+06
param eitested hig Spbuits Tbied "y 0L 60 '

Table I: Factors tested and the range of values tested.

Factor Low High

Rotational Speed (rpm) 0.5 1
Media Volume (ml) 100 300
Seeding Density ( cells/cm sq) 2,500 10,000
Days 5 7

[0067] Experimental Design: Experiments as provided in Table 1 were set up in
accordance with the above procedures.

Table 2: Box-Behnken Response Surface Experimental Design to evaluate the factors
and factor interactions that significantly effect cell yield as calculated by Minitab 14.0 statistical
software. The highest and lowest factor levels for rotational speed (low 0.5 rpm, high 1.0 rpm),
media volume (low 100ml, high 500ml), seeding density (low 2,500 cell/cm sq., high 10,000
cells/cm sq.) and days in culture (low 5 days, high 7days) are user-defined and the mid point is
calculated.

Run Rotational Speed Media Volume Seeding Density (cells/em Days
Order (rpm) (mi) sq)
1 0.5 200 6,250 5
2 1 200 6,250 7
3 0.75 300 6,250 7
4 1 200 10,000 6
5 0.75 200 6,250 6
6 0.75 200 2,500 5
7 1 ) 300 6,250 8
8 0.5 200 6,250 7
9 0.5 300 6,250 6
10 1 100 6.250 6
11 0.5 200 10,000 6
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24 8.50E+06 3.55E+07 4.18 2.06 6 70 4.18E+04 25 5.31
E+06 2.23E+07 4.2 2.07 6 70 2.62E+04 26 8. 50E+06
W@2000833%24 2 6 72 4. 00E+04 27 5.31 E+06 1. 14BrOWUR2005062315
1. 1 5 109 1.34E+04 Table 4 : Response Surface
Regression Anal ysis: Harvest Density (cells/cnR)
versus Rotational Speed, Media Volune, Seeding Density
12 @nd Days in,Qul ture. Esti mgged Regression (SF% icients
13 for Harvesj,Pensity (codggoémits) Ter m Coef, gafg Coef T
14 P Const antp 25647. 1 2841 9,948 O . 000 Rotabisgnal Speed
15 (rpra) 43. 51420 0.030 0 4076 Medi a Vol unggpl ) 202
16 9.4 1420 1.429 0 . 179 See@ypng Density (ce}g]5§qscm sqQ)
17 9229. 4 142§)7%. 498 0 . 0001bmys 1921.6 14202%0853 0 .
18 201 Rot ati@mnal Speed (rpnpos4010.8 2131 -1288@ 0 . 084
19 Rot ati onal 0Speed (rpm Medoa Volunme (m) *BBsddoa Vol une
20(m) 9.8 2181 0. 005 0.99@0&eedi ng Densitysfeel | s/ cm
21sq) 3898.(M-2431 1. 830 0.@92 Seedi ng Densi tys5@cell s
22 /cm sq) Dd¥%%Days -4887.310431 -2 .294 0. 08250
23 Rot at i onald(;%eed (rpn) -3720%.9 2460 -1 . 500, 158
24 \edi a Vol (mM) Rotatiod8? Speed (rpm* 19%4%964. 7 2460
25_1.733 0. 1% Seedi ng Dens?PY (cell s /cm 5%50
26 Rot at i onal % Epeed (rpm *D%g -1723.5 2460 %%01 0. 497
27 \edi a Vol (m)* -152 9'9%2460 -0.622 0. 848" Seedi ng
Density (cells/cmsq) Media Volunme (m) *Days -2088. 2

27H)e 30.(BA9 yibi4 §BtaSRAG I ARRSiet s d6@hdasy SBehnkd@sponse

surfacdédpedinthtl) desigr G883 D sty A3rBs&flincedizica? R- Sq(adj )
= 68. 2% Anal ysis of Variance for Harvest Density

Source D Seq SS A dj SS Ad'é MS F P Regression 14
Botlle 1 s PPEH%592 Y'iEEY 16055929908 8@#@934.32";3. 00ACYTF/feiklingg Harvest

000 S Density
Sodi B Y0 oes 1offbne: Tt o o T oraclfom i

161538245 166Ba#215 27823036 1415 0.39% Residual 1} T Phae.os

A ONNOOOOOOONOO

12 22854086 8629519868 £42099803 6 127 2.19E+04
5 5.31E+06 2.10E+07 3.95 1.98 6 73 247E+04
6 2.13E+06 1.23E+07 5.79 2.53 5 47 1.45E+04
7 531E+06 2.17E+07 4.08 2.03 6 71 2.55E+04
8 5.31E+06 1.62E+07 3.04 16 7 105 1.90E+04
9 5.31E+06 2.78E+07 5.23 2.39 6 60 3.27E+04
10 5.31E+06 1.96E+07 3.69 1.88 6 76 2.31E+04
11 8.50E+06 2.94E+07 3.46 1.79 6 80 3.46E+04
12 5.31E+06 1.58E-+07 2.97 1.57 5 76 1.86E+04
13 8.50E+06 3.03E+07 3.56 1.83 5 65 3.56E+04
14 2.13E+06 1.50E+07 7.06 2.82 7 60 1.76E+04
15 5.31E+06 1.31E+07 2.47 13 6 111 1.54E+04
16 2.13E+06 1.59E-+07 7.48 29 6 50 1.87E+04
17 2.13E+06 1.47E+07 6.92 2.79 6 52 1.73E+04
18 2.13E+06 1.84E+07 8.66 3.11 6 46 2.16E+04
19 2.13E+06 1.22E+07 5.74 252 6 57 1.44E+04
20 5.31E+06 1.63E+07 3.07 1.62 5 74 1.92E+04
21 5.31E+06 2.21E+07 4.16 2.06 6 70 2.60E+04
22 5.31E+06 1.77E+07 3.33 1.74 7 97 2.08E+04
23 8.50E+06 3.48E+07 4.1 2.04 7 83 4.10E+04
24 8.50E+06 3.55E+07 418 2.06 6 70 4.18E+04
25 531E+06 2.23E+07 42 2.07 6 70 2.62E+04
26 8.50E+06 3.40E+07 4 2 6 72 4.00E+04
27 5.31E+06 1.14E+07 2.15 1.1 5 109  1.34E+04

Table 4: Response Surface Regression Analysis: Harvest Density (cells/cm”) versus
Rotational Speed, Media Volume, Seeding Density and Days in Culture.
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Lack-of -Fit 10 289163467 289163467 28916347 42. 64

0.023 Pure Error 2 1356401 1356401 678200 Total 2 6
wad®2025460 Unusual Observations for Harvest DeeBUS3006/062315

Harvest Qbs StdOrder Density Fit SE Fit Residual St

Resid 4 12 21882.350 30542 .156 3757.991 -8659.806 - 2

.73 R (R denotes an observation with a Iarge st andar di

z

oo e S e L P I C B Rk g e

-3RAb951E+05 Rot ati onal Speed (rpm cd958%4. 5033 Medi a P

Viodnuventnl ) 281. 8629 Seedi ng Dersisty-Ycel 23Jicm $¢)28 0.000
21?\%7;83?‘%‘?6%1(3%992 Rot at i onal S%é% (r p}L 20 ;030 o-J7e
- o472 Oy Speed (rpm a Vo ( ’
*%@lag i Inrey((anc1 2018 Seed o Banet 1y (& 0.201
SEPtatiOnN0R3Seedibng: Density (celdg®ibe sq)B_ayls Dﬁy@z 0.084
4886ta2b@@1Repedd (opral Speed (rpm - 148 . 235 3 Medi a
Dﬁ%ﬁevﬂfﬁme) é@@;%ﬁ?%ﬁné’l@l dll {rp @896 oy 5% Se%ggn‘gg 8'235
T R onal eed (r Da .
- 68,94 gge%%élﬁ%d % (m ) OO§113lseeg|{§q o 041
%%t&%niﬁ%b%@d/&gh&q) Medi a Vol unéﬁogng =108 0.158

. 88114 Gaedengndensity (cells /cm sq) *Days 0 . 1443
Tadjlaei6na REppohiserSUT f ace Regr ess14éﬁ4AhaI ysP460 -1.733 0.109
Lﬁes?/il% kﬂeF‘ﬁ tX/(éF%icﬂSS/RES‘t i onal ged Medja Vol yme, .-
%Q&( ERY TEYE in cul tur ti mag%égo C0.622 0.546

egsfe%a&h&fbegeﬁ jl(ggﬁg/%mfgcg, Hour s/ Boubl i ng ded’

uddis Yolhkedem(Debabk Coef T P Constoant2 70 . 2480 10.4095 0.413

734068 n0. DOG iRyt Gteil byvadm SpeEdver pn) 54142 0984@ , . 04£R0 0.830

-0.812 0. 433 .

S = 4920 R-Sg = 85.3% R-Sqg(adj) = 68.2%

Analysis of Variance for Harvest Density

Source DF Seq SS Adj SS Adj MS F P

Regression 14 1691605592 1691605592 120828971 4.99 0.004
Lineax 4 1115938309 1115938309 278984577 11.52 0.000
Square 4 408129068 408129068 102032267 4.21 0.023
Interaction 6 167538215 167538215 27923036 1.15 0.391

Residual Error 12 250519868 290519868 24209989
Lack-of-Fit 10 289163467 289163467 28916347 42.64 0.023
Pure Error 2 1356401 1356401 678200

Total 26 1982125460

Unusual Observations for Harvest Density

Harvest
Obs StdOrder Density Fit SE Fit Residual St Resid
4 12 21882.350 30542.156 3757.991 -8659.80¢ -2.73 R

(R denotes an observation with a large standardized residual.)

Estimated Regression Coefficients for Harvest Density (uncoded units)

Term Coef
Constant -3.05951E+05
Rotational Speed (rpm) 195874.5033
Media Volume (ml) 281.8629
Seeding Density (cells/cm sq) 2.3578
Days 69013.6992
Rotational Speed (rpm)* -64172.5667
Rotatioconal Speed (rpm)
Media Volume (ml)*Media Volume (ml) 0.0010
Seeding Density (cells/cm sqg)* 0.0003

Seeding Density (cells/cm sq)
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Media Volunme (M ) - 6 . 351 5 ,.047 -1.258 0.232
Seeding Density (cel I s /cmsqg) 15 . 516 5 ,.047

wWQ@2074755010 Days 4 . 068 5 ,047 0.806 0.436 RetCHUBZINGD62315

Speed (rpm) * 14 . 990 7.571 1.980 0.071 Rotati onal
Speed (rpm Media Volume (m ) *Media Volunme (m ) 2 .
919 7 571 0.386 0.707 Seeding Densi t y (cel | s /cm

pld, . 948 7.571 -1.974 0.072 S gg g.Density
&eialéiié:lmsggad DaysyDays 17 . 02 3 % 1% 2248 0. 044
Rotvatii onaliuspeed) (rpn) 11 . 188 8.742 1.280 0.225

Meetiaai ol umpeddrl (cpmRot at i onal Speed (t4prFyod 13 . 635

8. 'F@Ed{n%@@nﬂltMSCS’é@dFﬁgs nsity (cells /cm

5@‘%? SBpEbd POy Y* Days 14 5%%9;;; %% 1 662
3. fding, i queﬂg/c)ﬂ x,1 . 885 8. 742°0.216 0. 833
SeadLng. Reasiiy «oeel |'s /cm'sq) Medi a-Molgame (il )

*$snd DensQid @74/ chn 8¥Byd94 SeedimngsBensity

(cells /cmsq) *Days 1 . 222 8. 742 O 140 0.891 S = 17
4 8 R—Sq 76 . 4% R-Sq (ad] = .9 % Anal ysi s

Speedﬁé%‘ L| n;SaFﬁUé Re g@g %;i%gg %mg??ggfﬁ%ﬁéfggmmm

Square 4 5439.2 5439.24 1359.81 4.45 0.020 Interaction
GESZG%‘:@P FE86eoF 0B ARG G L g s0f 27 BloRey | ReyRE 1 r(gpderp units)

68. 4 3668.38 305.70 Lack-of-Fit 1% g - 5662. 98 o
S@Qnt135 71 0.007 Pure Error 2 5,4 4 To ;%8 000

0
2£,+1956%: 18 shipts UabnObser vati ons fon. mvur s/ .E)O(wﬁ;l i ng. @RS 0.433
Std@ades1udeursl)/ Doubl ing Fit SE Fi&.Resi dualodSt Resisé 0.232
4SepRin DGOt 95 c835s /4B, 884 31. 62512 @DG R( R5 d‘éﬁot egs g%lg 8-2;2
ﬁaﬁ:yaﬁ eeé I}r )l’g:lr ge standardi é 3_2 1. 980 0.071
oial gress %weffl cients for urs/ ubI ng
(M@d\e&m&l@l 8) i eeltnLanst ant 21322. 842571 0.386 0.707
Seeding Density (cells/cm sq)* -14.948 7.571 -1.974 0.072
Seeding Density (cells/cm sq)
Days*Days 17.023 7.571 2.248 0.044
Rotational Speed (rpm)* 11.188 8.742 1.280 0.225
Media Volume (ml)
Rotational Speed (rpm)* 13.635 8.742 1.560 0.145
Seeding Density (cells/cm sq)
Rotational Speed (rpm)*Days 14.528 8.742 1.662 0.122
Media Volume (ml)* 1.885 8.742 0.216 0.833
Seeding Density (cells/cm sq)
Media Volume {ml) *Days 12.015 8.742 1.374 0.194
Seeding Density (cells/cm sg) *Days 1.222 8.742 0.140 0.8%1

S = 17.48 R-Sg = 76.4% R-Sg(adj) = 48.9%

Analysis of Variance for Hours/Doubling

Source DF Seqg SS Adj SS Adj MS F P

Regression 14 11898.4 11898.42 849.89 2.78 0.042
Linear 4 3773.1 3773.06 943.27 3.09 0.058
Square 4 5439.2 5439.24 1359.81 4.45 0.020
Interaction 6 2686.1 2686.12 447.69 1.46 0.270

Residual Erxror 12 3668.4 3668.38 305.70
Lack-of-Fit 10 3663.0 3662.98 366.30 135.71 0.007
Pure Error 2 5.4 5.40 2.70

Total 26 15566.8

Unusual Observations for Hours/Doubling

Obs StdOrder Hours/Doubling Fit SE Fit Residual St Resid
4 12 127.460 95.835 13.354 31.625 2.80 R
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Rot ati onal Speed (rpm -905.2233 Media Volume (m)
-1.2 682 Seeding Density (cells/cmsqg) 0.0036 Days
W0 289/08567% Rot ati onal Speed (rpm)* 239. 8467 RoPEL/USIVAE/062315
Speed (rpm Media Volume (m) *Media Volunme (m)
0. 0003 Seeding Density (cells/cmsqg) * -0.0000 Seeding
Density (cells/cmsq) Days*Days 17.022 9 Rotati onal
Spe 75 .Med Vol une (ol t i onal e
Gt S TS e b U R
Speed (rpm* Days 58.110 0 Medi a Vol une (m)* 0. 0000
Ssadmaged@®astegsipgeldegfiriesgs MediHauipiDenblimd Juiddgied units)
0. 1202 Seedi ng Density (cells/cmsq) *Days 0.0003
ol : Response Surface Regressi|3951 | ysis:
ltgiﬁaqnsgp&pl(rgg,s versus Rot atli;gpal,-gpeed, Medi a
V@&moﬁ@edh@g Density and Days |n1QJgigtzure Esti mat ed
Regriess i minsCoef fdetienissdor Doubl i ngsogasoded units)
Terym Coef SE Coef T FP Constant 220366°F70. 15586 13. 067
aﬁ Speed (rpm 26°0667 0.07793

OBOta SP&Eth
g e, Q@éﬁ?ﬁ@“ A3, Yol ume, ( m )00301043417 0. 07793

 erd Qe ﬁ@ﬁhmnngenSIty (celdmd cm sq)
o @&5@&@]3@387% (e D23l 591000000 Days 0. 15250 0.07793

12:0570@vs . 007744 Rot ati onal Speed (7 2 o 0. 25542
ORolth%“alZS&%@si GrP™004499 Rot ati onaP-Bpeed (rpm) Media

Y/ 3 gt ol ume (nt) 0.03 11690 -0.292
IQ".E;E% mn%ﬁj}s%htyq (c el If}?ﬂ% m sq) 0.47208
Orckh66n A @B@eco (rp@0@R22 Seedi ng Demsitop (cell s/ cm sq)
Degyrsi & Dagism®, 88667 0. 11690 -3. 051 0 0,@®P100 Rot ati onal
Spé@édyr%ﬁ)en*l‘%)’ 23503 /6m13498 - 1. 741 O 42 . 110077

Media Volume (ml) *Days
Seeding Density (cells/cm sq) *Days 0 0003

Table 6: Response Surface Regression Analysis: Population Doublings versus Rotational
Speed, Media Volume, Seeding Density and Days in Culture.

Estimated Regression Coefficients for Doublings (coded units)

Term Coef SE Coef T P

Constant 2.03667 0.15586 13.067 0.000

Rotational Speed (rpm) 0.06167 0.07793 0.791 0.444

Media Volume (ml) 0.14417 0.07793 1.850 0.089

Seeding Density (cells/cm sq) -0.48500 0.07793 -6.223 0.000

Days 0.15250 0.07793 1.957 0.074

Rotational Speed (rpm)* ~-0.25542 0.11690 =-2.185 0.049
Rotational Speed (rpm)

Media Volume (ml) *Media Volume (ml) -0.03417 0.11690 -0.2%92 0.775

Seeding Density (cells/cm sqg)* 0.47208 0.11690 4.038 0.002
Seeding Density (cells/cm sq)

Days*Days -0.35667 0.11690 ~3.051 0.010

Rotational Speed (rpm)* -0.23500 0.13498 -1.741 0.107
Media Volume (ml)

Rotational Speed (rpm)* -0.26000 0.13498 -1.92¢ 0.078
Seeding Density (cells/cm sq)

Rotational Speed (rpm) *Days -0.17000 0.134¢98 -1.259 0.232

Media Volume (ml) * -0.09500 0.134%98 -0.704 0.4595
Seeding Density (cells/cm sq)

Media Volume {(ml) *Days ~-0.17750 0.134%8 -1.315 0.213

Seeding Density (cells/cm sq) *Days -0.02000 0.134%98 -0.148 0.885

S = 0.2700 R-Sg = 89.5% R-Sqg(adj) = 77.3%

Analysis of Variance for Doublings

-17 -



Media Volunme (m) Rotational Speed (rpm * 0.26000
0.13498 -1.926 0 .078 Seeding Density (cells/cm sq)

wRoioan7seal Speed (rpm) *Days 0.17000 0. 13498 pAT/RSH0Q062315
.232 Media Volunme (m) 0.09500 0.13498 -0.704 0 .495
Seeding Density (cells/cmsq) Media Volunme (m) *Days
0.17750 0.13498 -1. 315 0 .213 Seeding Density

(gells/cm sq) *Days % Og% ;§498Ad0 48 0 . 885 S =

ﬂ@@ Boq = 9’3%'8 88‘3 7 0753 al ysi;s @fom
Variiaese for Dou; b ngsour£esbhz Seq s dj 1 53sAdp . o
Regruessé on 14 7.44588312945883109 532873344, 311 (2.9004.000

Li fe&pra-t3089682 3039682 8192@4 011285380, 0D0 6Sqblar® 4

gt 1392. 0 ractjon 6
?’% 233552 06310 %%%%g 18[“?% g) % @E%gﬁ ua? %érrorosz
0r 84456 0. 87456260 0 2880 Lack- o -Fi't 10 0. 86969

0. 86969 0.086969 35.74 0.028 Pure Error 2 0.00487

0. 00487 0.002433 Total 26 8.33339 Unusual Cbservations

fWSB@MHS&@%E{%Ssf%oDaél?liDsabl ings Fit SE Fit
I dgg&Or%éRggcgll 9;132 1 Flt ]'Flt SZQS:LdualZ% R s:Ld

ENot S5 RN 0psAevat | o supt -badOa
st andard| zed residual . ) Estinmated RegreSS| on
C@efdéhet@ntas ékmer@@tﬂbalni Agsh (uheoredtamidrsli ed eeri@oef. )
Const ant - . 9241 Rotational Speed (rpm 14 . 0700

iR “*‘%Sré%%aé Ry e lgterby B3 W tRR, IagsBRY  Share)
(trgd) - 4 . 0867 Rotational Speed (rpsds Medi a Vol une

(ednskatipedia Volunme (m ) - 0 . O@0098gedi ng Density
(%@aFSOI?%JmS%?d *(rgm) 0000 Seedi ng 1@eﬁ§qcty (cells /cm

ed:.ng%Dens:L&rg cegls/é%ng) ~0.0003

Days 5.3308

Rotational Speed (rpm)* -4.0867
Rotational Speed (rpm)

Media Volume (ml)*Media Volume (ml) -0.0000

Seeding Density (cells/cm sq)* 0.0000
Seeding Density (cells/cm sqg)

Days*Days -0.3567

Rotational Speed (rpm)* -0.0094
Media Volume {(ml)

Rotational Speed (rpm)* -0.0003
Seeding Density (cells/cm sqg)

Rotational Speed (rpm)*Days -0.6800

Media Volume (ml)* -0.0000
Seeding Density (cells/cm sqg)

Media Volume (ml) *Days -0.0018

Seeding Density (cells/cm sqg) *Days -0.0000

Example 2: Validation of Optimized Culture Conditions

[0068] Cells: The cells used were umbilicus-derived cells identified as CBAT
050604B P6 (passage 6).

[0069] Media: Dulbecco’s Modified Eagle Medium (DMEM) -low glucose, 15% Fetal
Bovine Serum, Penicillin-Streptomycin, 2-Mercaptoethanol was used for the validation
experiments.

[0070] Bottles: The bottles used were 850 cm sq culture bottles (e.g. Corning catalog
number 430851).

- 18-



Rot ati onal Speed (rpm) - 0 . 0094 Media Volune (m )
Rot ati onal Speed (rpm - O . 0003 Seeding Density

w@ c@i7ios3sfzm sq) Rotati onal Speed (rpm) *Days -POI/USB8QW52315
Media Volume (m ) * - 0 . 0000 Seeding Density (cells
/era sq) Media Volune (M ) k Days - 0 . 0018 Seedi ng
Density (ceIIs /cmsq) *Days - 0 . 0000 Exarrple 2:

\C/ﬁﬂlobg];at Iﬁ%gat Cr tnlg;n aveq%@fwlén%re ggg‘g)l %:Iéq. r}\/%]&g %/gre added to each

850 crh 8¢ BbitIk %e@%ﬁ@%r@@&@@&&l BEe rofessagen €r.20[@068ds. The gelatin

solutloﬁq \ﬁ%sggglovig C %%tl%u’\o/gg%x;i :e?gg-sg(?ta%%ag/bvgsﬁéﬂ ‘gw%%pml_ I|’1(3)§v
Ponie) | Oen-sebdiapt 8MEsi08, Po2udybilie APd@alh 280 #f@ﬁ)eoaegiwere thawed
for the valldatlon experinments. [0070] Bottles

from aysingly gyogewn vind pad szehedoggmens PaE0p &qﬂis &% 1?E+%6> were sceded fnto a
single @90 Ehﬂﬁ &ﬁ&%&ge Bfénﬁﬁéd %ﬁ%@@nﬂ[rﬁ&ﬁl]an@%l"éigébsecpﬁﬁtl' Iﬁﬂlute with
liters of 2% gelatin solution Wwere ad
comprpﬁeéa@wog‘@guegrﬁ ¥ ot PP%6.almpephoEtgees were pl aced on
t p750! ![rf‘c'hb %o?{ e s%ex%%ﬁh Les- t%rIE& gL abhopey ﬂng;oé%t at37°C

was reemoved by ‘aspiration an eac e was wash
Wi0OR420SpeedPEE/ RPOO72] Cel | Seed| ng: 5.0E+06 P9

S e ML 8 CSUERAR) L LI BOT y siion
and adh@rentl Gfls %e)re weskedse#ll 66 nilrkBS.aPBE nglsespBdted amd ¢ 0 ndldferypsin-EDTA
were a?%& ! ]%yt@le? we l Ile%g‘ng\cﬁi {ohthg'gqler S d' a%dqggubg&%é%§s 18\3’@/9 at 0.75 RPM.

npresse Cont arning
After iatupsiphet( ol gﬁmed{aﬁﬁ&a]adﬂmmb@bh bnﬁleCGTHeSgrmtmmedlum with cells was

e SUAAPL Ly LSIREL LG oAU SO eh B3/ S

centnfﬁgﬁl@l HeSmEHADIAE derhb@d’d lgaﬁidplrhﬁd)ﬂ efid bﬁtobllq)ellyt was re-suspended in 10
|r ti.on and adher ent eIIs wa d with 50
ml of gt Bl fie SufiisGE o BEclget ogt U hethlirg, Lells were
secdedAdEshssRDIOlILEBOMEN & dbBliL 860 cé1/dhgqr ol | er system and
|ncu ated for 5 mnutes at 0.75 RPM After incubation,
I of effd#s/d rkféssqdtied to each bottle. The growt h

ESH L \BoR S Rink&c RSB lich ARST 18kd @5béb@3ex?9nd9d from passage six

to pass%gg hGRlunePEptande s folld bbagedihiR condiidiyt es at 300 x
After centrifugation, the nedia was renoved by

asplratlon and the cell pellet was re suspended in 10
Passag‘ei %qe ﬁ%dl aYle rbe| | SEW@OEOW@HQ USE%%I Time Hours/Doubling
'8Rner e

Beckman- Co glgCedex ingtrunent (@&Hed

'enté’ %' §7er PR bES 3%3%“ ) Sel I's/ g@psa. 37.24
[70027 ' '3 e ')dpelr 992996 h ki neppcs 41.36
for omalérr@e Imtmﬁ 1édEn@1 030pL4M% expam rom pgggage 40.23
$i X2 13E+06 2.56E+07 1.20E+01 3.59E+00 1.51E+01 6.00 40.10

Example 3: Characterization of Cells Expanded on Optimized Culture Conditions

[0077] Cells: Cells used for characterization experiments were umbilicus-derived cells
at passage 6 (050604B P6)

[0078] Growth Medium: Dulbecco’s Modified Eagle Medium (DMEM) -low glucose,
15% Fetal Bovine Serum, Penicillin-Streptomycin, 2-Mercaptoethanol was used as the growth
medium.

[0079] Bottles: 850 cm sq bottles (e.g. Corming catalog number 430851)
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to passage nine under optimzed roller bottle culture

condi ti ons Passage Seeded Yield Expansi on Doubling
waodoalo73652re Hour s/ Doubl i ng Doubl i ngs (days) 2.RGE#8804/062315

6 2. 13E+06 3. 10E+07 1.46E+01 3.87E+00 3.87E+00 6. 00

37.24 7 2.13E+06 3.55E+07 1.67E+01 4. 06E+00 7. 93E+00

7.00 41.36 8 2.13E+06 2. 54E+07 1. 20E+01 3. 58E+00

%[Oég@ é} ?at]gl%:(é @%3"8\% %tykg Eﬁ%?ﬁﬁ%gél s]c')lu 90%&9&3 added to each 850
cm sq gtfﬁlfea%%gg&aﬁs Ivibie gfacgigl;ﬂ; ﬂlegg)lﬂlaln@%dan? l!f'br@@tm{jﬂufi@d The gelatin solution
tyre Condjtions S; s. used for
was TegRPALY EFRENOR R eeﬁ%bwtﬂﬁmaé VW@P withi20elEBder i ved
CaioBs] aCenazedigde: OniBlE0804B1RA)ce1198, sa@é@/{csmﬁ\m Ylwere thawed
Dul becco s Modified Eagl e Medi um ucose

from apmngleervegceviahandarshid tapmere PSS 'r\%‘ﬁﬂ%@;ﬂ@ 06) were seeded into
850 crd b%/%we@ RbARL RRNALGShUEDRdn AR edil Gind rp?émgabg@ A UMninute with
Bottles: 850 cmsq bottles (e.g. Com ng catal og
comprﬁsf»ﬁ@é%r caBEYENg FB080} » PeYoatnasnbescigay: Twenty (20) ni
06003?]’ 98l Rbhd nSchéﬁs \Qé}e%g}x%gggq 1,8 ﬁ%&ﬁl %f; &T@d%‘aom set at 37° C.

bot t The es were er system
90830 fpead: €57 RPAME gel atin sol ut| on was renoved by

F@gglﬁﬂ §P| gﬁ%hl\ﬁ’%ﬁn%%v?? %%IZQ o yi\éht %11%9 b@rle by%bplratlon and

adherepassgecrd Wa@h@ﬁ*ﬁﬁ 599?11 Rigs ePBBawcscteﬁmnd by ebpigtien and 10 ml of
it B AR e B AR LR BT R T e Bppgbaced for 5

minutggrae Of 45l Rl@d ol tihla rd0H sm;terlme d#.i%randmahen,gmgbdf frﬁﬂla]were added to the
i r cont

bottles tlﬂg@ﬁ HVV% %elld X! rﬂ?%)(s)tg%s eirﬁegUtB gtﬁotﬁl n@ guc%?rgi cenélfuged for 5

minuteduk B0O &G | Aftex deﬁiﬁ‘ﬁﬁgeﬁtdmt threQoedit Glaks @enb-ab B sdpiratio ZndChe cell pellet

was vyt URG Vo ChieSien CPUF Pere ot <£'ar J< Sbgaet Gl Coden

instruraéifter ent ceI s were washed w t h 50 PBS PBS was
rempved piration and 10 of
t 10983} n 1H9‘i§ %féa}la&f%ﬁlw%ew% Ageiysisy Eptayveppand re-suspended

in 3% QﬁﬁBS TheBRai: biceB chBERhncH BRT L7 R nAINtOUt £8iRNdy is added as per
RPM on the roller system After incubation, 3 m

4
manuf@«ftuwp&cxﬁé@@@cf@édnwaf%w%P@M‘ISe@ thoBeikdonp® Fiewrs & 4 °C. After
incubaf®s, dcll ?chtré %?’r{oﬁrv(/ﬁgPBS a%d%gnmﬁloﬁnﬂo‘}@ﬂn?{’ygﬁbcﬁﬂlq antibody. Cclls

centri m nut es at

were reepipend %ittﬁO@ﬁmeqiéerrﬂé%ﬁi andva@alymdd%eﬂomﬁy‘@smtnat i on

R e R o IR, e by P Rt

FACS¢atibur (Beaten Diddssh S&ntJDm@‘&)Snannnﬂg for Flow

t Y. spended in 3%
%ﬁ)g?ﬁe F@éu%(ﬁk’%gh% fogg%lé]lﬁl ﬂ?{%’ﬁ%@%t@r& ‘f‘%ﬁ of 1x107 per
mlliliter. Antibody is added as per manufacture's
speci fications and i ncubated with cells i n t he dark
for 2oyt es at MamHaclireor | ncubat i on, Catalpg Npwpher
wash€&€®Mi t h PBS abkd Ebmng@g@dnﬂhegte@%)e A6f3d6nd
antilppeys. Cell's  BD Pharmingen (San Diego, CA) 555394

CD31 BD Pharmingen (San Diego, CA) 555446
CD34 BD Pharmingen (San Diego, CA) 555821
CD44 BD Pharmingcen (San Dicgo, CA) 555478
CD45RA BD Pharmingen (San Diego, CA) 555489
CD73 BD Pharmingen (San Diego, CA) 550257
CD90 BD Pharmingen (San Diego, CA) 555596
CD117 BD Biosciences (San Jose, CA) 340529
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were re-suspended in 500 mcroliter PBS and anal yzed

by flow cytonetry. [0086] Flow Cytonetry Anal ysis:
wo-b@wog3ssonet ry anal ysis was perfornmed with a PCT/US2006/062315

FACScal i bur (Becton Dickinson San Jose, CA)

instrunment. [0087] Antibodies: The foll ow ng

anti bodi es were used: Anti body Manufacture Catal og

Nunber CDI O BD Phar mi ngen (San Di ego, 5 555375 CD13

BD Ph&PHilngen (SarBDiPageningw) (355935800881 BI9781

Phar D@EnalpBan DIRIY®PhaGihgodoBHODERRACHD PHsi02i ngen

( San i £90, BQLS\) SHI8 Pha i geBiRRgb NO&N §539%3D ego,

co735f§5§ ﬁ?gﬁ“%%”@@la&?%%%%%g &%@88555489

mh
Phar 8 aSan DicdgH2 (¥ 0\3@5%@ cD 17 BY
Bi osdgéﬂEEs (San ﬁ)gma(SIA)zoﬁwolB@)CDM 1 BDPP%@ISm ngen
(San Di ego, CA) 559781 PDGFr-al pha BD Pharni ngen (San

' 02 HLA: Pha n
Y8 BRI P SR Sy i cortiog o
manufbitagds sfejficabbhO@R N epsy Min{K B QiapchSValehoidl €A) MD)J A was eluted with

- | PE Si t is, MO P-4685 [0088
30 “Liﬁg(?%mgg t%ftainlg m?é\l% Wls 1wsgl at e?:l with a {?Neasll

M00BIKI Reao 6o rdnstgidron NRNNK aat werssd spacddbedalsingitandom hexamers

with tg AR {9 Sk P BT daeN G ARG By ity Etiey City, CA) at 25°C

for 10 n8RQ(6s, I0088} cReMBitsEald F8PETFor NVIrAM RN HEISS t‘»v%iaees&&@d at -20°C.
transcri bed using random hexaners with the Taq

Conesiiescs SIPRIS 8Pt (B reabbi Sormppinietotiipsy §<t%%nd reticulon),

were fﬁﬁﬁéﬁhv&lﬁgh{hed atal28ke POR_ 10 m nutes, 37C for 60
m nut es and or 10 m nutes. Sanples were stored at

- B8l G&éf@lsmeze #’rﬁe’a PERgHsRArorgen e8 cONoA saipleg UpiDg Assays-on-
Demaﬁ @lexpreBdi6h phdhdkisn 0§1d1£e%rl]ﬂL Q‘Q&p‘ﬁd\rtgﬁaﬁ%%?y"?&ﬁn

further investi gat ed using real -

(Hs00 Fetd 150, i rrigc b @R(HFIORS32K5) 85 € digared3 (HsQIINAOE Bpi(ds2 &E$Q%05742) IL-
s gy R PG, SRR LBy i N

and T@E/)lan Uememal BER(1pOIR8RGLE)rdiXOd thg ardufcfudeOninsFuctions (Applied

B1osy%§ o(s%@ ég%I os%gé(ﬁ%) se{]s‘% Snt%e Qi%%?o& Z;g;%& %)nh EEI gn%}n 7000 SDS

softwang (MppifaNBlasm’stﬁaﬂ Vestet ity eC Al TWah@sﬂ@ cominxons were initially 50°C
for2 1%[?18212{(}2%52%5 f{)r }:6 %Ufe%ct}y%c%czelen I}%tgw;lgtabi)g éec a?ﬁm)é)bé qur 1 min.
detection syst em with ABI prism 7000 SDS softvvare
(@8# %ﬁBI systens, Foster City, CA). Thermal cycle
re |n|t|aIIy 500C for 2 min and 95C for
10 mn foll owed by 40 cycles of 95C for 15 sec and

for_.1 m
6959b9e 6: 0 Express{E)n of cell surface proteins expressed by Umb 050604B cells expanded
with static TC flask methods or with the optimized roller bottle method as analyzed by flow

cytomctry.

Cell Surface Marker Static TC Roller Bottles

Flasks
CD 10 (+) (+)
CD 13 (+) (+)
CD 31 -) (-)
CD 34 -) (-)
CD 44 (+) (+)
CD 45 (-) (-)
CD 73 (+) (+)
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[00911 Results: Table 6: Expression of cell surface
protei ns expressed by Urb 050604B cells expanded with
w@e@uioz3sILC fl ask nethods or with the optim zedP€DUE®06/062315

bottl e nethod as anal yzed by flow cytonetry. Cell
Surface Marker Static TC Roller Bottles Flasks CD 10 (
+)(+)CO13(+) (+)CD31(-)(-) CD34(
- ) (- 44 ( + ) ) €045 ( -.) (- ) CD 73 (
) ( Eg%g[)go( +) (gig) CD 117 5("5)) ( - ) CD 141 (
- ) ( COIPDGEr-alpha (-2 ) ((+) HHAAABC ( + ) ( +)
HLA-DROPDBY - ) ( - ) (F0092] Real (Fine PCR Anal ysis
of CebiarrEyganded i n Opti)m zed Rol I(er)Bottle Cul ture
Condi {1 @anagltabl e 7: Com;?ri son of al ues for genes

€Ty
expLRs ?ﬂ(ﬁ’% ells (Urb_Q50604B) expapded in static
pl as |A§c Wt Dt&hose gro TC f asks@?t he optim zed
roller bottle conditions. CT Values CT
VR0YeE - RelNBikieZRCR Gebilysisiof€el i@ FivpiM fof ik @sz‘zﬁzi&éd'ﬁolm%k Culture
reticulon LDL-R IL-8 Unb-static culture 27.79 32 28.7
Condifignsn2 0. 972 0.844 0.941 Urb -rol ler bottles 24,22
27.37 19.91 20.49 0.846 0.749 1.029 Exanple 4
- VALI DATI ON OF OPTIM ZED CULTURE CONDI TI ONS | N
CELA/BY NS TR ERD Bé@ﬂ\@@f{scfegg?‘f;@eﬁp@%@éé{ywmg(bmb 050604B)
expanqigsigo sfatigedgsiic sith hescesrosmvb ffesleginghg patinrgd gpilgriotthg conditions.
-1 ow gl ucose, 15% Fetal Bovi ne Serum )
Peni ci | | i n-Streptonyci (FT A2 capt oet hanol .CT YjusyNormalized
Celidines:  CorHiFrwgnasbMnisq Bbtd | CGARIIMA| BHCHIMoLPL-R IL-3
Umb-s#4808&1turc Cel | BV il Cor ni A 85@80m sq2BéLt | es Q.2 al dy844 0.941

Umb -BMERe6itR307) pAGI6] CGevatiniGeating2029 m afgé9o  0.749 1.029
gelatin solution is added to Corning 850 cm sq bottles

(catal og nunber 43085 1) and placed on the roller
system for 20 m nutes. The gelatin

Example 4: VALIDATION OF OPTIMIZED CULTURE CONDITIONS IN CELLBIND
ROLLER BOTTLES

[0093] Cells: 050604B P7

[0094] Media: Dulbecco’s Modified Eagle Medium (DMEM) -low glucose, 15% Fetal
Bovine Serum, Penicillin~-Streptomycin, 2-Mercaptoethanol.

[0095] Bottles: Corning 850 cm sq bottles (catalog number 430851), CellBind Corning
850 cm sq bottles (catalog number 3907)

[0096] Gelatin Coating: 20 ml of 2% gelatin solution is added to Corning 850 cm sq
bottles (catalog number 430851) and placed on the roller system for 20 minutes. The gelatin
solution is rcmoved by aspiration and washed with 20 ml PBS. CcliBind Corning 850 cm sq
bottles are not coated.

[0097] Cell Seeding: 5.0E+06 P9 Umbilical 050604B cells were thawed from a single
cryogenic vial and washed to remove DMSO. 2.12E+06 cells were seeded into a single 850 cm
sq roller bottle pre-filled with 300 ml media and pre-gassed for 1 minute with compressed air
containing 5% CO2 , 95% atmospheric gas.

[0098] Incubation: Cells were cultured in a temperature controlled room set at 37°C.

[0099] Speed: 0.7 RPM
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solution is renoved by aspiration and washed with 20

m PBS. Cell Bind Corning 850 cmsq bottles are not
weoarmedssg 0097] Cell Seeding: 5.0E+06 P9 Unbi | PCHIUS2006/062315

050604B cells were thawed froma single cryogenic vial

and washed to renove DMSO. 2. 12E+06 cells were seeded

into a single 850 cmsq roller bottle pre-filled with

3 dia an re-gassed for 1 mpute wt .
a0 atp e AL R St SOV LB S kit by aspiration and
adhere@@8ells[\0&9 &}ashétcwb:tnts:o@igl: PEER| PBSWS&spu%ﬂéd ﬁﬁ% (1) 'g g]na)éf tryp(sjin—EDTA is
te erature contro e room set at . eea;
added o BobigpfresTePiasolgesy i %@g}&g@tﬁiéré R B Afer
incubaticAAOtHE I Abdiglis LIkl ke tHRYborsRI NAsdif WvidnstliddRethen transferred to a 50
s were washed with 50 ml PBS. PBS was aspirated

cel < ; 1 .
ml congerd tulry gd centrifpgession s paypates ¢t A0Qee. At eeg fugeethe media was

remové@f)g Egﬁﬂnﬁ)ﬁ ang Itﬁ@éel?ﬁ’eﬂeﬁmd_@fhdsdsg&%@tiﬁ 40 Rl 0f3ndBiRYEERs are counted
. at 0.75 RPM After incubation 40 m of nedia is added
using 3 BeglfparhbopltersCedordnsdrumant Eells worrseedareintq gasped wlleepottles at
2 500-EQ1sAm M coni cal tube and centrifuged for 5 mnutes
’ 300 (>1Zg. After centrifuge, the nedia was renoved by
adpPtht Resulgsad the cell pellet was re-suspended in 10
m of media. Cells are counted using a Beckman-Coul ter
Cedex instrunment. Cells were seeded into gassed roller
bBelie 8s lattud, GO0Y odd pa/Rassagg fof OdIGrdRes i GslatiT-abhted &oller Bottles
t.yal I ..el d per Passage for Cells Gown in
Versus?eq&g% %5@§g&1§g¥4qo| | er Bottles versus Bottles wth
Cel I Bind. Unb050604B Optinal Roller Bottle- Gel Coat
UmbosoiBS SA0E rSEAIR cYicgl d Date Expansion Doubling Tinme Time

Passagel_bl'%egéed HaK(l\él@St Dz{téjayg’ .hrea)ougiQéJblTin'Bg Derl‘rﬁllety 2Ho]:rs)3E Harvest
4-Jan 1 +06 2. 13E+0"22"4%E 10- 1. (BE+01¢3) 53E+Qutng00  Density

144.00 4028% 27¥8E+b4 6 +07 Jan 0 Unb050604B Opti mal

7 Rol 4. 8e+0Bok#iee- 1Cel | Bisaah1 Passage Seede Yrelod Dates 2 88E+04
Expansi on *Boubf®ng Time Tifre Hours/ Harvest (days)
(hrs) doubling Density 2.13E+0 4-Jan 1 2.13E 3. 17E+0

umbosodds omd A QL3 c9BF+0 6. 00 144.00 36. 93 3. 73E+04 +06

Passaged Nsekdd1 O2dia Thepfid €SBRInsibVEIIbIhON The NOt b M t &GukO t he parvest
enbbdi ment s descri bed and exenpl ideysed albove, bigeblipgs Density
capabl e §31f3EJ§9ar?'éaf’i oh and nodification within the scope

7 of 24Kk a;mgéwde@—cl al4ve+0v\ha3 o0E® Clsad ned: 146.00 A nehod of 3.73E+04
mexifi zi'ng t he”Aumber doublings of a cul ture of
postpartumcells in a roller

[0102] The present invention is not limited to the embodiments described and
exemplified above, but is capable of variation and modification within the scope of the appended

claims.
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bottle culture systemconprising using a rotationa
speed of at |east about 0.85 rpm using a nedia vol une
wo@Rooan7iseast about 100 ml in an 850 square cenPCTERIN6/062315
culture bottle; using a seeding density of |ess than
about 2500 cells per square centineter; and incubating
for at |east about 5.5 days. 2. The nethod of claim1l
W&mtmgﬁrEi _the rotational speed is about 1 rpm the nedia
Yot 's about 112 ml in an 850 square centineter
culture bottl e; and t he i ncubation tine I's about 6. 2.

t LS 1 ch resu
1. A metho 1?1%}(] fﬁg; | | % lugr!n do\.ﬁ% 1n$n§§a @\J{ %o%%»?%\% (ce:?lg;l in a roller
bottle tlldﬁlrﬁ) swﬁit@arcbmpnsmlghsn@rerowﬁmmhh spesd dBat leﬁﬂ abelhtl 085 fpm usmg a

media %g%@“ﬁ%tgﬁgﬁa%{ %l?c:j)lél? l.l Q'ﬁl)]grﬂ\g?.%ﬁ §é€ %ztgll?a.?% Qé)rixﬁ?g%%%%l {ooﬁ?le usmg a seeding

densityrakiesd tha @b Satcelloperdquitk icegiabtes apdlihelbatiaf for at least about 5.5
postpartumcells in a roller bottle culture system
conprising using a rotational speed of at |east about
0.85 rpm using about 300 nml of growth nediumin an
2. Thegr%%th%? Ul auine hefqﬁ}net g%?ljt{%{m ! ége(ggt 1 elgmlgc g%l 31&8 eeg{anv%lume is about
112 mEwrdni Sﬁ@tseluarcamdtmmtdu battum dofthy, ahd s ihbantiah oitbc 6 atoytss.2.

7. The nmethod of claim6 wherein the rotational speed

is about 0.93 rpmand the incubation time is |ess than
3. Thamethod of5lagmylswhi®h raivdts meebod 3@opuolatiomdeubliiegsei n t he

tine for a population to double is |less than about 30

urs. 9. The nethod of claim®6 wherein the postpartum

4. Thec@?ﬂ@d&f claimi Vhetai the ppiteertwa cplds arparmbileusndariied cetls-

claim9 wherein the postpartumcells are ATCC Nos

PTA- 6 nd PTA- 6068. 11. A nethod of n
5. TheRURHPE6IEA Y-850 1S POUBE B Pe oS aP ey [ A0 §nd PTA-
6068. roll er bottle culture system conprising using a

rotati onal speed of about 0.5-1 rpm using about 300

m ofgromﬁh mediumin an 850 square centineter culture
6. A rhshod ef musinfiging tseed: agdcdﬁ)mg bya @ﬁlt@ﬂ@@lﬂpoi@dﬂﬁﬂl dzdlh [18a roller bottle:
culmr%%gﬁrggoar{gg?%gghlvfnngtg)}‘gtatli%a S ne(éiuoggzg I]ﬁ? it %}oor &B%Srﬁpm using about 300 ml
of groxﬂcﬂ;iMﬁe&l&nfhntdﬂGBSIOC&qahﬂeQﬁﬁhmsﬁe edltirs bahryisidg 98 c6diAy dBkity of less than

cubation time is about 6.7 3. The t hod

about %*b <L) BT R et ﬁ%@F‘ERf‘“Bg%%'QS%éPP 8bowt it

at Ieast about 3 x E+4 ceIIs/cn1sq 14. The net hod of
7. The o a%h'od L€ a&lmr %Y etglge tﬁgi&@@ a&lﬁ%eg%ﬁ%?ﬂﬁ 16%05%3 mﬁr}ﬁ ‘T& incubation time
is less vzbher&:bnt J helapost partum cel | s are ATCC Nos PTA-6067 and

PTA- 6068. 16. A nethod of sinultaneously maxim zing

doublin% rate, harvest density, and the total nunber
8. Thaphethop of atdinrd wherbin thg sinfedior poepyationin dmiblsisilpssghan about 30
roller bottle culture system conprising using a
rotational speed of about 0.65-0.9 rpm using at | east
about 300 m of growth mediumin an 850 square
9. Thccﬁeﬁw%r%[mﬁté w&emqﬁ& bbﬁ;aﬂt{ﬁh 81 Par3 S AGLARIRl ¥ o0,

| ess than about 2,500 celTs per square

days.

hours.

10. The method of claim 9 wherein the postpartum cells are ATCC Nos PTA-6067 and PTA-
6068.

11. A method of maximizing the density of cells at harvest for postpartum cells in a rolier bottle

culture system comprising using a rotational speed of about 0.5-1 rpm, using about 300 ml of
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centineter; and incubating for between about 5.5 to
6.5 days. 17. The nethod of claim 16 wherein the

WO ot0a7Iseal speed is about 0.7, and the i ncubaP¢DOS1006re62315
is about 6 to 6.3 days. 18. The nethod of claim 16
wherein the rotational speed is about 0.85, and the
i ncubation tine is about 6 to 6.3 days. 19. The net hod

srow i L, 8 oot R sl B ity Tie o abour

10,00(&M tpeB sglud bémigitstergand intabalRipsot Yet@leet ebdii 8 t@7\dags.

is at least about 1.8 E+4 cells/cm sq. 20. The net hod

of claim 16 wherein the postpartumcells are
12. Theoithiod wd cthémi Medheeinl the r@tational keerdest Haoht 0f98cipai mdBe incubation
time 1%'%{19%36%% postpartumcells arc ATCC Nos PTA-6067 and

13. The method of claim 11 wherein the density of the cells is about at least about 3 x E+4

cells/cm sq.
14. The method of claim 11 wherein the postpartum cells are umbilicus-derived cells.

15. The method of claim 14 wherein the postpartum cells are ATCC Nos PTA-6067 and PTA-
6068.

16. A method of simultaneously maximizing doubling rate, harvest density, and the total number
of population doublings for postpartum cells in a roller bottle culture system comprising using a
rotational speed of about 0.65-0.9 rpm, using at least about 300 ml of growth medium in an 850
square centimeter culture bottle; using a seeding density of less than about 2,500 cells per square

centimeter; and incubating for between about 5.5 to 6.5 days.

17. The method of claim 16 wherein the rotational speed is about 0.7, and the incubation time is
about 6 to 6.3 days.

18. The method of claim 16 wherein the rotational speed is about 0.85, and the incubation time
is about 6 to 6.3 days.

19. The method of claim 16 wherein a population doubling time is les than about 39 hours, the
population achieves at least about 3 doublings, and the density of cells at harvest is at least about
1.8 E+4 cells/cm sq.

20. The method of claim 16 wherein the postpartum cells are umbilicus-derived cells.

21. The mcthod of claim 20 whercin the postpartum cells arc ATCC Nos PTA-6067 and PTA-
6068.
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