WD 2008/ 060541 PCT/ US2007/ 023846 | N VI TRO EXPANSI ON
OF POSTPARTUM DERI VED CELLS USI NG M CROCARRI ERS CROSS
WOREHERENCE TO RELATED APPLI CATI ON [ 00011 Thi s PCT/US2007/023846
application clains benefit under 35 U.S.C. 119(e) of

United States Application Nunber 60/865,558, filed
Novenber 13, 2006, the entirety of which is
i ncorporated herein by reference. FIELD [00021 The
invention relates generally to the growth and
expansi on of mammalian cells. In particular, the
invention relates to nethods for the growth and
expansi on of mammalian postpartumderived cells
(PPDCs) in vitro using surfaces or particles, such as
mcrocarrier particles, pellets, or beads. BACKGROUND
[ 00031 Commercial cell therapy products are
preferably produced in aseptic systens that are
cl osed. However, the growth of many cell types used
for commercial cell therapy product is
anchor age- dependent. [00041 Wiile stirred tank

reactors,', shaker flasks, spinner flasks, uplift
reactors, and the like, are all useful for cells that
grow i n suspension (e.g. hybridomas for nonocl ona
ant | HOCYITRY ESRANSIAN G ROSIDARTUNGIERIVED Sk HSING

DNA t echnol ogy, and noMIGRQEARRIERS cul tures), the
options for growi ng and expandi ng anchor age- dependent
cells are nore limted. [00051 Included anong the
anchor age- dependent cells are many normal diploid cel
strains, as well as nost primary cell types. Options
CROSS RERFRENGET @ REFATEIDAPBLIGATIONel | s -1 WO
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AppliasioadNuphtet 60/860, 338 filed BlypSératies 13,0006, tsntifety @thich is incorporated
h m.crocarriers, each of which has advantages and

SIS RPNt Ges. [0006] M crocarri er-based net hods of

cell culture provide many advantages including ease
FIELDdownst r eam processi ng i n many applicati ons.

Mcr riers are typically roughly spherical in _

s habt002L, . Eneiiin sfftegeneily B Hepowiting exprpign el mypmalian
ceB9| TnGartitier, dan@htith 12883 mbMbds fof BE gt arfdldxpARFRBF mammalian

facilitates the use of stirred tank and rel at ed

poptpgigingflerived celly (BRPRsIGr vigiedsine sepéacesierperiglent sueteds microtareier

pafiRldsSpelbs AridedR. the readily suspended m croparticles.
The r'equi rement for suspendability limts the

‘ga%gical araneters of the mcrocarriers thensel ves.
BAGKGROUNDr gcarriers conmonly have a nean dianmeter in

t he (§@8pec8innreial cglp&grag)ir ?{g&ﬂﬁs z}r% r%&g{)@,u?r@%%h ?ﬁgsg}g{gﬁyswms

solid-type mcrocarrier nge
th2 3@ algsed.oHewewen rteeagrowth of many cell types used for commercial cell therapy

product is anchorage-dependent.

[0004] While stirred tank reactors,'shaker flasks, spinner flasks, uplift reactors, and the
like, are all useful for cells that grow in suspension (e.g. hybridomas for monoclonal antibody
production, many cells used for recombinant DNA technology, and most insect cell cultures), the
options for growing and expanding anchorage-dependent cells are more limited.

[0005] Included among the anchorage-dependent cells are many normal diploid cell

strains, as well as most primary cell types. Options for large-scale production of such cells
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porous-type mcrocarrier beads range from about 250 to
about 2500 m crons. These size ranges allow for
w@edsosisen of mcrocarriers which are | arge enpCmyS1007/023846
accommodat e many anchor age- dependent cells, while
in&slndd tollarbotiigk, ftber heds,rhotons fibersysiass, whllthplateaid etatkedlate culture
|tab e for yse in stlrre re 0007] .Bot h
oy RPbAE SRS 2ol PSS STON G 1 brihees S giadupgoges.
ar e [ene|re Mitratdriler-taval héhdds of EMButibie @kdvﬁfe&nan?’é@%’ta%& including
of connerC|aIIy avai | abl e m crocarriers_include

eags Al @RS EpmProcERYNeCy Mgk RPPdications yMicEpragiiess 43p tyically roughly
sphéhchl iARhRSAE cHh 6¢ QfRF fh&5-Sor Wfigd) ﬁod’s’eﬁ] soli§ 1R sk t)Ie icrocarriers

Sci ences. Porous mcrocarriers on the market include

focgﬂﬂlwmﬂ@efasfawéraltesalze lﬁypbq:s@rreé tqyk@mdjmlagedabwm fop gro@fEh of anchorage-

SGERRALSHL e SENPTR SEA OUBEARY e men o
suspeaddbaisy Emits 6@@BYsical pavamebrsfobthe memcdn;irqueﬂlemﬁelml Thus,

t he_ nmorphol o of cells hl ved
migthspEisEommaly e § MsRigPathndt BRELRY &0 ol msres. Ingme
applications sSHd-eype @ﬁaemhéry rafi€ fro abauit EEO(Sto aBO@\2I50 enid¥BikYwhereas

advant%ges in terngs of Iargﬁﬂscale romﬁh i ncl udi ng

PORS YRS FMIREOPqrEiER heads rarge from shoyt 230-4e abeyt 2300mietons-nEhese size ranges
alldWGbibele8idd GFafitlobdrAbrs WhRHWES Iargk EASHgh RaceShinddate many anchorage-

t hensel ves. A need exists in the art for an efficient
dependenticglis. yihde smatbenosgh todomgt ipeasignshwitlyprepertigscshisatdgyfor use in
Snggpgggggt cell's such as postpartumcells derived from

I'1cal cord or placenta. SUMMARY [0009] The

pr es[QﬂW li Bodnmorcmﬁ apﬂr mhd depss gbnigmpblttiicuints camigirsraet dooohsercially
av%?aéolegf?ogl\\{/\%lg)ggag Sof %g&l erc“gy éiy(alfgn B1d rrﬁcerlo%afmers 1ncn18e &ytodex 1®
- anp@ytadex 8% lenkﬂfare/bnih dmmJbaad nﬁﬁbéaﬁnem frointGEOHedlthtarg Lifg Sciences.

Po?ﬁuugfﬂﬁgrg?a}xﬁgr% QB gvgdgar £ OC e Iﬁ‘ﬁ&ll?g%d\geéﬂ{sgygq?pgre products also from GE
Hahbhes BieSdapen dsindilop @stmeo b EEeph¥PercEBBITR A hire also

cells, for_exanple, unbilical-derived cells or

copmercialiyAvailable. ved cells. -2 WD 2008/ 060541

PCT/14698{ 0 AMReudB46r sohB L of tellB ihtOorph:

anchorage deﬁgﬁdeﬁ? pgé%pgrfunfce Pg ?ggG?géyﬂé'wﬁﬂnhﬁhw
cupigerpirfases syphay thesnprosided Bamicraamicsneohdeag ésue gmcbélmmwrocamers

vV [

pr%\?%efm lﬂn d;&tdgﬁerﬁ gé %n tg{rr%ud% %r Tc@le%?(lvj/th g{cﬂl\Mr%(ea{Equ hFlmeJ ting cells, and
cageenf se@ratipg usdfill eatraiqgﬂulaxt preduetseitim 'dnf: celtsl‘tlaemselves A need exists in the

ar&atﬁc h oeﬁ'ﬁ%e tggg Elég Bgﬁjddlgﬁtﬁt cgtg)lrgitrcy»{',\nfxf ét ancc‘ ngrét ;():etndgrg cells such as

poptpairtint bellsideritddefropt @abilica cord ot PRcaitdOWt h nedi um under
conditions permtting attachnment and growth of the
cell, thereby culturing the anchorage-dependent
postpartumcell. [00111 The method for culturing
SuMMKXRYge- dependent postpartum cel |l s provides
cul t he cell]s on at |east one carrier particle
for l‘ﬁwgﬂp e PrgseRf WVGIIgR proxjdes qamposiiiensnd methods fo grpvgland

expaRPhios ﬁﬂmﬂfahﬁiﬂ@dﬂ% AMeHodSap H&)@fdle@ fr ke g‘i@&t‘h‘éﬁ&j expansion of
mat eri al s. Exanpl es include col | agen- based

PopParfuse-detived mamrepdize eells mude atibiing Befarasisughsas njerocarrier beads or
poﬁﬁlk kLSS REH. The hAmHaliileRs ax%%nml‘ége-ﬂgpegh&ﬁ Bostpartum-derived

mammalian cells, for example, umbilical-derived cells or placental-derived cells.
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ceram cs, polymers, or netals. The mcrocarrier can be
protein-free or protein-coated, for exanple, with
weolosagesm | n a further aspect the microcarri ePCTER200B023846
conprised of, or coated with, conpounds that enhance
bi ncuomg] ofA héthoctef dultlﬁmlgtalﬂehdﬁagelfd@ﬁ@ﬂént PostpaifinedeaRGLovided which
rel.ease o(; ht crocarrier_including,
COR S G NG HIES B APIOER OG0 PO el feviding & 22 growth

m&Eurh st Grdwifig tha GostpartupDielt; Poladin ?‘éf leSke oRcattier ?Qﬂnbl@ Sor attachment of
sodi um thI uronate, coll agen, bronectin, [amnnin,

thepngherage-depegdenhostpactyrg sl ap%oné?@m therprrborage-densndant ¢qil with the
cafrteR PROS if thE bﬂa@é’ncé BEhE gR Wl MEAGRNMAG S (ﬁtli@ﬁ Bgﬁﬁﬁﬁg ?ttac"ﬁment and

m crocurrent, such as mcrocarriers Wlt artic
gropathwod ﬁhec,ce&,dhqwle/ witutigibe aviiongpdeendehtpostpprigueelbs | ow
I ev f I I I t A Ci
YS! B B o A S AL it i
cuhanm@thg palsion aCladst Dnﬂnaaileg paaitle, fm EXaoDR; 4 mﬁﬁrﬁcarr[dﬂ. @he microcarrier

st LIRS e  en v

micRichrSiers| &Hiﬂr&ibé@b@n‘ﬁﬂib(faﬁﬁkrs‘ of cdﬂUioEdJlSdsEtgmlcrocamers as well as glass,
anchoral e end ost part.um cel | s provi des

CeRIIESPY %15 JUIFROSATTIET AR b profeansfiee oppseteingcpgted, for

ex@xﬂ?lk!' with &ﬂlag&u Ilh h E‘tﬂﬂlepé’sﬁéct %%Eroﬁ%ﬁ&tdén #&8¥Sinp ns&h@f or coated with,

d for culturi ng anchor aq}é e endent post part Um

cogppyngls thap grhgacs lweﬁlmgﬁfu threllfiet @Iwrgcatn@er ané gllance rpleage of the cell

AR08y . A, A B

aqdr)mwbd@da bmrqoglyp@hm) @bﬁbumgl}galuiepﬂnctelhIgep,dﬂirmclﬂm taminin, elastin,

1ys§n {I-lsqu {'ﬁgmlka S5 Vétrr%ngé‘,}f n. :}% FmBigf’? %ur@lr:r 1§clgﬁlj Zrﬁg?o%éxgers that possess

a Imcftfc(mm,r suelt asIQﬁiCtolcﬂ:drlels withQrpagticuaegabahic coupldéf Akl and copper that

The anc depe artumcells are
P%@Fﬂé?@wﬂ?ve@qﬁ?mmé ﬂ RR e, ¥ BHFFosaEness thef gre paramagnetic,
suauistpdfa@ﬁlgﬁ&cd:@kﬁlhﬂhlgﬁﬁite nQEro&ter®! It Rhe? hspebi@he ﬂ%g@gl%wdes a

CD10, CD13, CD31, CD44, CD45, CDr3, CDI0,
seqamd £4!! typpegpulipred wwhAanqhes&g%denqe#m@osmmwﬂym DP,

and [¢d18y D@he MBthad fdi chilfRing 3Ra8Fge- dgﬂ?ﬁdent postpartum cells provides
anchor age- dependent postpartumcel

th,ﬁﬁl]@ 0 169ulggpglpast apyus five ml@hon @y@hngs over about twenty days.

P P 8y g R P e ot

reddltAn BQeast ¢bobi syvevadene haf mpoiahdledburbhngsrqun arlngutttbventy days.

anci@r gﬂec-% 10200r8/ 06%@1 PCT/.US2007/ 0 1

depdndaht COBRYSMUGS Git PR ITed compriipe© ?fa%e erpf"éqﬁm postpartum cells

cupaed by thesnetiivds Wlmxhsltlhzmﬁeﬁ par€ielkd, elgh) @tiapdarti& paficRY begsous
utilizin he anch epe nt postpartumcells

d
mEKGPATIFERITRICS i PRASPmE e e CES: 1 esopariderscperdemtmoypespym cells are

ph@kﬁfﬁléaﬂw/the[ sathé 44 celid @mWnQﬁ efatic bliRR bl SdlerRfiRifslEshe or more of the
nposi tions and net hods for %{owth and expansi on of

kAT GrCRE) (D31 NEDHo §D44 €D, S17aeaD9% CLHI G @@tk RDGFr-a,
HILY, ﬁt&aﬁ%egl@fnums g&At _HPY48 m&ﬁgf’im%h%rnascg' 'tﬁe

invitro utiliZing suffaces such as mcrocarrie
anchoragealeperslentipostpartunt ¢edls atephertypidally x| CRI3+cEDBE-, @DG4-,

CRBEIBAS I RRR QSRR AT SFpLe RIS o,

HIM -BReHBA e Andedl. £83Q-S A bioreactor is provided comprising the anchorage-




[00151 A nethod for culturing anchorage-dependent
postpartumcells is provided which conprises
w@e@siodismy at | east one anchorage- dependent poOBCHR100M023846
cell, providing a cell growmh nediumfor grow ng the
depeaglepostpannoe télls cpinowd 6l tagripartiClas t A ef@pdsaionifed cell therapy is

article for attachnent of the anchorage-dependent
Prods \llﬂﬁlﬁ]ﬂ@eqnpl,lor%g?- eegﬁlﬁlgcpﬁtﬂﬂt%@lls cultured on carrier particles.
anchor age- dependent cell with the carrier particle in
DEDAIPEP DESCGRIFTIONe growt h nmedi um under conditions
permitting attachnment and growh of the cell, thereby
cul {Q%erHEYt he anchor age- dependent post partum cel | .

[ 00360l 4] haneBlefadink&tios ‘&Jvﬂfeg E@nﬂgﬁl@ﬁ’{ A € ﬁg%mwth and
d at

postpartumcells provides culturing the cells o
expgipn of ammalipn egllsp Methiods ere pfayided fexrtlsi gsowth and expansion of
] ALLlar, . ier. . M. of
P AT E1F 90y inf S, SR AB R et o
porovs Imickecarnér baadsn -Tha swohmaliac cedls areraneltosage diependan pbagaetim-derived

m crocaryiers., or, cellul pse-bas m.crocarriers, . as
iRl R Brariie AR NP OGRS P o patrBlT i B S
pol yet1g} eAahethadt foredlaukifg andherapd-Gépefident pitpafidfl cBIB is provided which
g{?o.t ei n-f.é.ee r rotei n-coated, for exanple, with
ComprIpes PEYIdipgatieas negBghoragadependent pastRarypLLel; Repviding a gl growth

mEINTR Forgesivin® the p@EtFﬁ'ﬁﬁ{ &4, Poliling GPRRR WIS i BhrtiBlR B& WG chment of
bi nding of the cell to the ni crocarrier and enhance )
th gicherage-dpendeat pastprrtem sl ppdcontacting e pachpragerdensadengcell with the

caftiéh pitatielid Mk HREerdcO of thP gi&&&m%ﬁﬁﬁgﬁéﬁél)&iiﬁlr&% Hﬁgtéing attachment and

co-succinic acid), poly-D L-lactide-co-glyc
grewdiofi the dellahereyreadturing the prphersgé-dependent pustparten aslt.i n,

| ysi ' | am.de, Vi ti d .
cor 1008} T REBR 10 B AR e PO o BN prgyices
cupms$igaths calls vh at least bnentrier partible Aor exaimpleps avidro@krer Wlhdmirocarrier

rticul ate | vani c coup| e, of zinc.and. copper that
caf B AT ARG St beE B E Ry PpiRis incude collagen-based
mietoREtieisCdditan-Bise MnidrOaAiehd, BF &l RS- bRECMRASAHRENES WAl as glass,
such as par arragnetl C cal ci um al %nat_e m crocarriers.

ce{agéciqgolmmg ps(ﬁfgysgfr@leb OpEtsd The FRFTPCaTTigy can be protein-free or
prétBiniRhRY SoASRRPREVIth BARERATH YRR} hspect Sl thitfolfhibcah BE comprised
met hods which utilize carrier particles, e.g.,
of rarepiechwvith.compaynds dhabenhapesbinging ofithercel 4 th encrocarrier and enhance
relB@e ol e @SH FBInGhOBREScafHe? inkfﬁﬂﬂlg,%%? ﬁ&%ﬁt{i@d crocurrent,
or paranmmgnetic mcrocarriers, or attachinent to the
pobyéinbsosteltylghyvetidy agwedeip ecidp polygabtlpaide-uorglyeslids, seeijunbe

enotypical L.y the. s s.cells grown in.static .
BRI B SRkt i, BB B s or i B At and
colliyed, Exdmph3 RADE/iRdhe4dicioCHi&SHA0FIsORSB AficrodaRds, suohad ,
CD34,. CD44, CD45 CDY3,. CDoQ, (CD117, CD141, PDGFr-a,
iFORETHETS A AT TVl AR OF 0 b BRI TLBROBEFS i Tgvels of
bidlbgit NG rel8 v ElEctritifE oPMRRAREIR tHR RRNARMagndiR S{uBRES 4 i
1cc_a 1I s@g;?e p_hen%t,)}gliegal |y CD10+, CD?%+, agﬁ)s’l-, CDSISAfb ,magnetlc
calepyaralginpieguicrogqiers.  CD90+, CD 117-, CD 141-,
PDCI0137. Chlnfloditons s of 5B depbhfin R
PO Cobdofons e i R Bt
culteqed Ayl thetm parchwilizedairier particloh eigo myigocaati¢ryparticiog, perous
mi%%er < mRGtatdelslhat: ods afrHiﬁltoP\F&en?%pggrhrgggnnteﬁc }n?c?ocarriers,
anchor age- dependent postppar um cel'l's dre
fopdteplohenp tacthe tetls COEGrchoTigt tependiit HostpdoiiniSee]ls P Be-phenotypically the

sarﬁe a:s (r‘,e-llg-lg-fOWFI)ll:l)I-l static T-flasks as determined for one or more of the markers CD10,
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L2+, HLA-A+, HLA-B+, HLA-C+, and CD31-, CD34- CD45-,

CD80-, CD86-, CD117-, CD141-, CD178-, B7-H2, HLA-G,
WoReRsDEAS41 HLA- DP-, and HLA-DQ . [00181 It is tBCDHES2007/023846

understood that this invention is not limted to

CIhE, OD3U| @D341eDMadS D45, ICBI3eC D90, CIMITPOUD HiS, PDOFRESHE AONSHILA-B,
or bi ol ogl cal whi ch can, of course, vary. It

ns
Hi4-G L ¢\-PE. Hbd- fém@ﬁ SLAOHQ: fme further qse%thmmwagps@@endent
po@t‘ﬁﬁx@drﬁ‘ céIft aﬁé’ﬁheﬁ&?plgﬂfgmfb+oéDﬁj@S@ Dkl '&933&3613?4%@545 CD73+,
nbodi nents only; I's not intended to Be ngd.
CD%Hu@@dIHCDMb Elp@En -G+, dHLA-Grt, Hhd- Bhd{LA&pbeHdAeDR- HLA-DP-, and

HEMBAT 1 bCorRP R B - et Bl po Pty o Tapphegpicay

Chi3eChiose, cmuu,s@,ndfomuex dnplf@thef aﬁlafdeﬁa@ th@ancaor@@ dependent
i ncl udes. a conbination of two re ceIIs and t he

POStpRAIM f@bmphmm@w%%u@l% Rddt FIoF e fDYRERDGFr-oct, PD-

Lf@hiAfAIﬂ%ER-B% @mse#%h@;mqﬂ @;?)3§Uéb4§‘SCD§6‘ emRENED1#7-,
enporal” duration, and e, is neant to6 encénpass’

Cl%f’rlr £D1F8s BIFH2. 0046, HJ;L@%R nHLé [Pi? eﬁrérfﬂb‘k'PQi% even
ﬁ?(ﬁ%ﬁe Sép)ll% u}ld(./ to@({]tgatstfus él‘lvenrp nis ﬁ’ot% @ gosﬁ/aétl';cgil'ar methods,

ecifre vari a
re@eptsmmmpatu&isl o@mpesifiarsror bivdogibabgkeme,dvliet chmpksf colSé) 2. It is also to

veBpia o B e Farino Ry b~F ke e SRaumion e iyulir

embodiichtsadll, biyd 9 A6t iffenduddd B@liMltiSaE iAd usbc[hnttﬁi@ sﬁefclﬁcﬁﬁbn and the
which the invention pertains. Ath o\% any net hods

apgsiedeleiors He singylas fogps ‘G “éa’b‘i"\?i Ithen dncf etpwéaééefer@gte pplsgsche

coRRhEI1EAG At tat QSR Re. I Thul, 16 REASIE] R rh&d tolgSLIP ’rlgclﬁ)(ies fhe
present invention, the preferred materials and methods

CombélaH@S%frtWBé’ﬁmé@r‘@ilﬁ and fhedikecri bi ng and cl ai ming the

pr ezﬁﬁ?bl TUELE Oﬁbouf”hﬁ b He R Wkn r@eﬁln@% ? ﬁ%éssu\%bhel vah such as

used. 0211 The cells cultured in
anggwont, b tethpoal dimtien; end bE bke, gon¢ant msncompass variations of +20% or

i109°fhtopqa;§r§#é[)5‘b§ £§‘W%gef' x%l)reiﬁ(feegchi% ﬁeangrs %ﬁ):r preﬁ?{ﬁén;ht ],]% from

thaspecified eslue ds suoh asridtipheare mmﬁopiﬁtd tw @dfcﬁﬁ:l ths di6dP6des methods.

acoNROh. Cples Bt Rty ol eden e el g et have e

safE @efihg Y coaRhdrly uddeBtooll By bRE oflRdifArPSkiN Sn e &H td Whith the invention
broad sense. The term "derived" is used to indicate

pertpigs. Alfheugheany netpds andyaeiarialntinilpfeat eqyisalent frethpse described herein can
bekis&d 19@1'169&50&9 Wr Qé%tn"i’%"gf tHd ﬁ’ﬁéﬁnplﬁvé?ﬁlgﬁ rehd ﬁ@fgﬂ@dthgtléhﬁg &h rgethods

invitro . tured lumto exp
arg ¢rscreg @P@tﬂi bhdeawd#llm antialapmmé d@eor%semen\tenmm@e foleveng teBminology
willBe 20Q8/ 060541 PCT/ US2007/ 023846 in vitro

mani pul ati ons of postpartumderived cells and the

uni ¢UB1T edhweedls cuiturtdwina tlmmﬂkmistdasmbdhhdrmm grecefetrad tofas

SOV I s -

mmuhbmme xefer@&! tb ag Lﬂlid&ﬁt@ defieddeels (dea)?foﬁﬂ‘ th%JnQJIﬁEAM:aS Tissue-derived
rQ i.Vi anl m an rown under .

Ceﬁ:‘a Eﬁl{)‘ﬁﬁ) n@S&‘f&%. eliymay be gty as Yeingrsterp of pragspitepgels, the

latd kdrRingiuSedin Ghe Hrbbfd%eﬁ’sfe QEJ: lefm “8drivediSis ud tOTHARAR that the cells
taken directly from organisns and before the first

hayg brenobiained fropy their biplogicalspurseland grpwin engthervise weaipulatedyn vitro
(e8!, BulRlr@FRY growth medium to expand the population and/or to produce a cell line). The



in a growh nmedi umunder conditions that facilitate
cell growth and/or division, resulting in a |arger
weopsheatsion of the cells. Wen cells are expanBeTiUs1007/023846
culture, the rate of cell proliferation is sonetines
in wa&uammllhpnt biEpoatperturh-dedfived icells ane eamidue Ifeahﬂ@ oF Elel fosth@rtum-

nunber. This is ferred.to as "doubling
defiy T‘fgceﬁs PE‘&%@TW i.nggrrqonprq,fgscq% ‘? 45 belo™ on of cell's
f or eeR2py VaAsusAEmtRkeuss 8 RCdekdriby 811sGh SulRe. 2CeR ChIfBE Yrefers
cell culture. Each round of subculturing is referred

gepgralhytocellyiakenfeom giuing eeganismapd erosmiveddrconteadled eonsjticas &in

cultfre® rﬁ%ﬁn?ar?éelf@‘fth{ég 1sbaec%ﬁure|%??e°lﬁgt?sgues .OAOI?RI%CI%IICID%HCCﬂy from
popul ati‘on I's, ne, s Sonetlnes

orgafsgnsrapd beforeghe Gishsubodlurd. Agedls blge “expanduditirecultofe whentlseyiate placed

. cul.tured .cel | L.
in g AR AR g SRR e p B AL oy pesting in o
langef mpnlaton of thescedls. WD Cells dtet expanded hhecufiireNtRé ateCofl celll idliferation is
i.e., the firs cultur follo e iso on of
soffints PASied PF Sehouot drinsiee it Bl By gl e This i
refetredio SuUbeublihgtide’t he cells are described as a
secondary  culture (Pl or passage 1). After the second

subd¥?8Lr &, “cplhEncds § ponsfrcofarce i Exrmpdpy oneuir e subpitivations of a
prit@sy 8dEcufthre. @ﬁ@h rolindéF su!)ctult\ﬁ\fullé is pefferwaqg hsi fRE E’wah'aﬁ £&ls are

of skill in the art that there nmay be nany opul at 1 on
subsigrednigey erarefereedithes pvinedgenfrapagaldgArmgscifipapstagorof cells, or a
cefl rﬁﬁe @é‘éﬂ%’e‘hn&@ eﬁ&ﬁﬂltégf &Qractgﬁ%galb'y'ﬁ%ﬁnu%bep‘oﬁ%es li'trh(:‘a bec'en passaged.
gredter than the passage nu ansi on
Fog exdngplg; ia. celtt;redl tedl populatier thatthapbgeu Ipassagnd tcdﬂuhndslmsb)e referred to as a

“ngr u&lg h[%e % o rTllagldCﬁl erteV\zBLF? r}heo ﬁl Ssaﬂ;l.lrtegal q ng 81@@8&? H%cells from

tisehen Esldbsignaﬁdm rR%Ilewmgﬂd:I furB) subditude] the cdIR ayeaREcribed as a secondary

P 3ﬁ?|ng g gk ‘condi tioned mediunt is a ned
cu RHPaEa8H i thegprong SULLIGHTF b 65T btcome aitergan gylture (P2 or
pabﬁFéU)C Wd daromd Jt vl e uh@Astd NBMRSLe oY il 1 thd'Srt 431 thére Mo be many

ured in the medium they secrete cellular factors
popwiationdanbiingsdndes the ppindof passpring; theesfore thernuadier of posuation
ackBIRRALE, &ﬁ@% %feﬁ{gg@'ag i paQbite Aber Ofhe ek i % %&HS (ie., the
nuplbq efipepulationedoublings) dusimg KMnedsbet‘acﬂm pgssaglug dependshom many factors,
ingggcﬂlaéj %hgﬁn)oghﬁilnga g)Qhé Q:%f gg ﬂ%%{t%reslﬁtfés%gt 10 rglesdulmsl, : ?Zl Ibgtween passaging.
faci@n4] i 4 ‘deddinerd apdams ibshedics it hfhich prspmf[ﬁo&ﬁll or popu]atlon of

B R e ek P AT e, e

secSrEﬂe Tﬂfbﬂhtﬂir&&ctorb ﬂﬁlf &@%ﬁ@l@cﬁrdpﬁictsup@ﬁ't t8 ofher dells.” Juch Fﬁlabﬁc factors
%hg Is used herein to refer to the ablluﬁ¥

inglydspitare nay #lmlte‘ép hogrpeRse £y tokings iexeacalylgrmatiin (RGM), iprateins,
veSibitE, ahfuddicatdn@RrandlR6/ Ple MBI SSRARRe 91fe c@lltﬁ@rl f!ictorQ is th@conditioned

stimulate increased activity of a cél -
1“@@98/060541 PCT/ US2007/ 023846 [00261 V%en referrlng

r b e

( al Zﬁﬁﬁregﬂg?éé%{}{ ge&%tehﬁcefégynzsé Qetfﬂgd 5,5 o %E})&?xﬂg %?Br%%otes survival,

gr@@ﬂlewobhwby magiranan, ﬂtﬁfewnpatt@pemd&or atatmarianneaiﬁ heelt,or stimulates

m{)éa@e& %:tl%%lg Iofn ay ezlI EE r?g)ﬁlc Sl(l)]%p ¥s lﬂs%({jl?els%n na%ir oitbga‘gi]oty% grvc\)lmote
(\a&l’[@towﬂaa}rblﬁbﬁtwm anah@atéios, dlﬂageﬁﬂlatmk #hdlok Maintehance of a cell, or to

Al | l.ular .senescence was first described
stlmuIate mgreaseg activity of a cell.
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using fibroblast-like cells, nost normal human cell

types that can be grown successfully in «culture
wapasgs4tel | ul ar senescence. The in vitro |ifRSpEs2007/023846

different cell types varies, but the maxinmumlifespan

. S {0026F aWn¢n keweing tdutud QerpDRid @il QRe @Ak BinQesoe(A16d S
t he nunber  of iloublln gs for all ‘the cells in the

re(Pl}F”lt{YF SenesCepet SfrecetlBlibseesenca ndeten e a peonerby atiriputable to finite cell
cuftkted; o RelyNdbik ifhabiﬂl%/ tg'gi/dv&jﬁ‘f)yoncﬁ? AfeCfnfter giﬁﬁgulgﬁ’&n SepeRd

on ch ronoio |ca ti ne, ut” I'S neasure
(sqmgiimes ref@redde s “Banflick it )oAlttmgh pdtulamewmq wigpfirst described

e O o o o B eyp &t S B o LS 2E5 Ry in
cuttere nadargecaliulansdnessentedilbé &ivaro lifegman bhdiffegniosetltyfea edrtes shut the
maxrmﬁ%r;l fés?a{nr ?}g)llc% ge%gg thtalli] %(? @ofgf.l gh?ﬁ: @ elllrbrlégsgﬁ'l&,%h ﬁle n% mla)er of
dolabmtgs gbtallslheycellﬁnﬁ‘]}clé ailtuye, to \h%mdsahd;fnﬂilﬁ t?l[sctélﬁiélr 1hB culture unable
j nitrogen aft ari ous nunbers of popul ati on
to geyels)- %f‘glgscaﬁ% doronet Srpsd o ShamoloEERY fig, buf it dsymepsered By the number
of SEIP&VRIVE, dr b¥pul :#Rn A81BnRY ARL1GE hm&g&gﬁ 'I@l%s Q:@l'l§ made quiescent
mai nt ai ned unfrozen in culture. Senescent cells are
bysemoiemessatiabgrpvh faeprs nay s e airletogesumsigrgvth @sd divigion when the
gr&»@thtf&tc&s Sl%lrlz 1rﬁlll ghc%ti d%geaﬁélo& He S ‘ﬁﬁel Ilun%gla(;ﬂ'houbhngs as
(apopt osi s) can be nmail ntal | nt
eqniyaldnteelds grgws tcmtmuowbefé‘umllarm wherT tedls erecfealzbrsm lgnd mtmgym after
vaﬂyl\?/smalﬂlbe Bﬁgxlzg%h %g&dlmgsa{ndXhe%ctééweg ea\ng g‘@te‘% Qle}ﬁe eﬁ%)
substdntigky th eane fiuonied of dDubmlgs av edlis infalirgaited 1mlﬁy32dml in bﬁiglr@ a$enescent
hem ca or,vira ent . 0271 h di unt'
cefigte pg end & it Glis REEM rnlly flbrath S Lel TR g prperammed
ceRa@edtP @ipbptosisieard\an b@ﬁhin&me@ilﬁtg&ﬂﬁ n&mmliam”g Etﬁt@ﬁﬁieﬁblkdy These cells
ssenti a

cont ai ns Dulb cco's difje DMVEWN) .
arquesne Myl pliie2p yleta@lef&/ﬁh a%&%ﬂhﬁhasm mgt ﬁ‘é“‘{ﬂ J@sgendmdmg state of
#3500 Bel BN e RuAPIobe VR EsHINEy dAVING1b AV TheRR AR 1
Se(Ils)l\/El\/L LG (mfttrogen gaf I sb ; %A). Gog\?vth med |u(r)rl1pVIra
agﬁ‘lfteferably cont ai ns about 15%(v/ v) serum (e.g., fetal

b OV E ey RERRY ¢ Qfl’e 'td’]aecultﬁf‘errh'émur% QRutR fgqee‘;(k)éi{Hon of

pre erably contains at ast one antibiotrc age
poapmum -dented wgléso tGrowthagminim pefegably mmlxtslmdlbemco s Modified Essential

R BB Mo PRI e Rl oy G By

prﬁ‘é\xdbl@&oﬂmmﬁ DY ENTH 6 Wiglukddei(DRIEM-LG) Pin0itRp gén) CSltllébﬁdgtCB&) Growth

d| um. fer ont ai ns r capt oet ha
%ﬂ@ms eradly Cqmiponys %%&év ShBfes. aéf"x}"gow@? i gvine
sefuftl)! Gird\eth Ak Wegibmamsseremne?mﬁsfoﬁa cAeiraAn @humycouc

and an antibiotic agent. E?OOZSl 'St andar a%r owt h

agens kg8t POYating Séqe@tpglywa, anPXAteESH Ba LerumRgy nstaiB e terablys S0
unﬁgfmﬂlhéf Péhiatia ¢ sod Mﬂ% 50%1%1%%9&%1“?1@& Qtfrep@(hﬁ)# su dfate) Growth

39C, nore preferably 37C, and a relative
meshurawmrabjﬁwaamsﬂ -MEcaToBhDe DS EMaPEIT Luse BIRY msmeferably,

Grl-oglg%%ldlu+%8$t§ﬁ1§BM l\gfl glu%:(ﬁsa,t ﬁﬁl l -méi'gilpltolé h%ﬁoléea'ndfa}l gPrt]lbloth

componen or a nD béen" renov
agents native envi ronnent

[0028] “Standard growth conditions” refers to standard atmospheric conditions
comprising about 5% CO,, a temperature of about 35-39°C, more preferably 37°C, and a relative
humidity of about 100%.



[ 0030] "Anchorage-dependent cells" are cells,

i ncluding manmalian cells, that need to attach to a
wGaeBaes41 e. g., a tissue culture flask surfaceP@r/us2007/023846

mcrocarrier particle surface, to replicate in tissue

cul f0020] [O3kY" reMreto@RI deRilST cofibMing of @ ndRchie ¢haBRas been
beads, or pellets useful for attachment and growt h of

re’&ﬂ\fﬂ‘?cff"é'glés RPUNE FRISSEMER| | s in culture. The
mc r[(ﬂB@" ri Rﬁc’fhoﬁ%é/ %eﬂeh@enft Sdls OGN rnQﬂﬁi'iJg' hsnmalfad)oelld) Gt need to
are snmm enou to allow themto be used in
attaghsto arsuifens, ¢ 2 tysséfsa(lwet ftask susface o1 amyicragamier pamtidle siwfase, to
fi cant shear danmge to the
re%&%treg%grérﬁ? épglmor the cells); (b) They are solid, or
h av éO(Ells ol MmbrmarrearWreﬂarsao pamcziess beads tor pgle(sruseﬂubfor attachment and

gr(i) e0r arcl)drhorsa gé{)egldenp cell 1n cu pgf\% &écéf%cgaﬁe?srel}agf? %@l%ng properties:
(a) Tl tatevstla)l endughagalldw fhlelyl t6 Batiga ¢h sukfencioe culﬂl&ﬁE(With alsti@ing rate

m . crocarriers gave an veral |l particle dianet
(i GPGRTBR CHEHIET SRR s dBEIGERo TR SPr SR ND/E) They are sold
or GRRY LR 118 8HS indith a@or&ﬁ%%ﬁ@ oft @Q%ﬁrf&e arﬂrlg) Phef} s0BSeSexterior and

USG U| mcrocarrlers i ncl ude, hOUt limtation,
integjprovieficetiy £3se OFPTBRFSRITELSY) ynay e pqmﬂ@afe@( nggatiyely crarged. In one

I S

o REVIERE e SRR Rl kAL ORI 354050 .
hagg Epospaaetchargé darisiyy efihetvedeh @bdun 0.8ad 2 9invua/gC ddefn] micrgearriers

e S T A L ST AT Y

Scien€dsyde m cr ocarriers that possess a mcrocurrent,

such as mcrocarriers with a particul ate gal vanic

coul®2b Inangthenisgect.dppmicracamter 1s3sglidieasder] SaN] eayaqrs argf
pagicmaﬁg kiibleYor RSN e11€leqC taﬁé}ﬁkatgx-de&'hdéﬂt Eélﬂc Ghe bafié particle can

are paranmagnetic, such as paranmagnetic

a18@é>|e @iPQrAua nmrﬁ%rn’@@m&ﬁa firthep mclufl@mgsr}camrﬁrtbuwossess a
mlmo% %ﬁe H}?Jasﬁn cré)r@%rﬁgﬁ \’Jll? aq%gt{:ch b3 %lvyt‘fig ]:e:(lé.l )2 %nc grelil Fopper that
prwdlllccﬁdbw Uevels of helqgmaby elevantreirearicity;er sni¢rasagridriithat are paramagnetic,

ovm n r the are small enough to
Suc}? ?S g"n‘?qic nglum %é@aw&"eg %l on cultures (wwth a
sti 00308y rRureustrhiatocartio®’ refia toQﬁttﬁ&sﬁkegﬁllfﬁﬂ zﬁtaﬂ{mﬁlhﬁﬂlr growth of

amage .t o Jhe ﬁicro arriers or the cell %Vélgﬁbi)

%m%%p%%g e aplls i uliite, Fiegipaus igfpeactints b bupwiat prppertics:
(a)athéyorme eahll éxoh@h 15 A6 Rttent LW ubdiBin |sﬁ§p@1{sidﬁrcuﬁﬂ€§ﬁﬁthoj stith rate that

particle ﬂééz their surfaces (exterior and
dopsat cause ylgwé‘lya cgbdamagg & the wcrmagm ordhscellpyahy &gy hpye pores and
int@Rér spadek b?ﬁlfﬁ&exﬁ isTelal aniEthélls tBI?l’ﬁ tb %{esint@gar Jg%:‘é@ glge particle

overg particle dianeter out 3
ang{c) (ﬂhﬁ)r ﬂqef@@s frxtesior htal/mﬁgoré maa‘be peﬁgyebmr@emdv harged. In one

and

R DY ER 20T 15 06 AR 0008 b 150

35auneh; Zb)hameppres halvingan mra@@mohpamng Elambianﬂlﬁﬁwdeh‘dEout 15 and about
char ge | s provi ded by DEAE (N di et%l am noet h zﬂ
some

40qm; 384 () EJéeeafmﬂSIt%Fl&J%e Wemféﬁwe@r abopt LB arfk2- \meAdu
erdbbmn{eaisl @p po@ae%ﬂ%@ isprévideany IM@&@&\? 3;%&%\%131) groups.

Heal t hcare Life Sciences, Piscat away o
Uszﬁ(bam%mmwcmmrsusz@@N@@B@Mxtat{o@%&t@poﬁb andis}yeapore 2° (GE

Hé}gﬁf‘f&%hf@%c@&f@s{‘?k&%&%I\fI.?.E. the first time the methods
or 1solation
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and culture of cells from postpartumtissue including
unbilicus and placenta that can be expanded in vitro

W o00BAa6Fel nunbers on mcrocarrier particles orPEDUS287/023846
m crocarrier particles. The anchorage-dependent
post@sd} uffhe ﬁibhest Avention ﬁélb(lnetrﬁtés 3t the €t & Fitne alid MEhJILESr iSolation

g@%ergﬁb ect oder.nal endgg rmal |i neage.

anl GBBiy OGRS RS EYEIY 55k HEHEE SRP KT AhALAEFIG ot capie

expahdedir W0 RARe hﬂﬁb&@@l@&h&&cahi&r pﬁhél@%r%?du@hﬁcrb&h%r Phficles.
one or nore tissue gesmcludln but not limted

The@nchogagsispspdentipp Cell&@éﬁa@blerﬁéﬂlﬁfe@naml}gds@ a mesodermal, or
(w&M§§H@0rQ@aﬁmngan&kage various tissues of the heart
e.g., pericardium epicardium epimocardium

rTyO(f@(Bé] uithe prehoroge- dﬁpﬁmenvmstpertt!m sells@f thedeventidn have the capacity to
dl&&glﬂl%?e 1}1% ang' oﬁ%%car Ir}ﬁs%% éeg clznlf Ssug‘ﬁpéﬁf‘ﬁiﬁ%to mesodermal tissues,
suﬂemhnme(aﬂipmettismumne atiadepvdrion Stiktes(of fel hegki (ng pericardium,

skel. et al . muscl es, ardéac nuscl.es, snoQth es), L
CP{FATSH PRy O RTd WL yogazdigm, pepicafd, Vv ispRr a‘rFQP%FCtlve tissue,

heaflgiATEEIes €8] dogpudtled, SndodBHRARE PACHIEr &hitH@iut) Cﬂéllﬂ&mpeotlc tissue,
ureters, . renal pelvis, coIIectlng t ubul es),

muysglertisaies (ipsluding H@lefaé Fpddesy easdiamBicies Smaoth agsgleg)s urogenital tissues
(e. gp ﬁfd‘hé}c Bkﬁ‘i@}lbﬁfost 'Hi%ta eyd ﬁ%t&phﬁbtcﬁk@smet'ﬁng L& Bdulum, ureters,
dermal gl andul ar tissues . corte
rereall sglulésc)ollem tubyles), geithelinm 9@@9 fqr@algreprodme stewotuzey) (par@ifularly the
I
ovgfgxwg f]‘lﬁcl’:rgf Qné@%g‘%z %%3?%%1 égﬁﬁgl{gﬁlﬁ%ﬁ%‘ég ? L(ﬁ'?x&?{gor{eﬁtn%u@s), and
stromal tiszeesi(¢. s, bkewahmpw&r@fadomphem@st Immhcas ;ﬂ@tp@mpmalm cdllg can retain
.| I nto urso el . :

po?en 1aﬁo Seveio mta néaétilr cé}f‘ it ags?)eﬂ@reg € éts gve ??fréega @638{}?’8‘)6 potential
by[di)l(ﬂé}&}tlaﬁﬂ@ injedri apmapﬁhﬂe $re@ﬁrs@reﬂell $e.gled prugiibocytefa fremddyRy a

be used in tissue repair, regeneration or
Prep§tiA®fit)at i on for any tissue of the body. In addition

t he (6036] S P&tpartifh et 612R1s ddrR¥E b MeniRYy B8 Gk repair,

trophic support. Isolation of Cells from Postpartum
regengrgign ?r@@@nfntmnrf%@yﬁ@we io€ thie dpdhn dn additiondhg eedls phigje current

[ pending U.S. Application

m{@?&?rfgﬁ/? g%lg&g%r ngﬁg; 11(5}7 %{7%7 446, incorporated herein by

reference in their entlrety To col |l ect postpartum

unblll he isolation and culture

l@é 6%Q%g$ng$ﬂ“? '“%#5?? pl acenta and unbilicus
| S ([)0]136!] nM]bthorh:rﬁni Ilsataﬁhg/ arﬂh&llecmln'g PEDCE hife.dedepibedinanpending U.S.

li foll rempval of . .
s ooy TSP BTl oA Reomprted eyl P Bipee Bhei enirey.
To ddtladt pestpAfunbhraisidgus afd pl@ceSxﬁiCﬁ)t 08 isblagseid cultieé obEells on carrier
transported fromthe birth site to the |aboratory in

pagicles Jplaqepta apdhpgbitigys 18 pltpinedsimmediately poshehildbirthgFor eyample ut not

byGhaSiof hﬁﬁ’tﬁﬁéﬂ 1R i SRblal SO Bin%nc RlemBRAL Hi%lpla%é&ﬁb offinbilical
for exanple, Dulbecco's Mdified Eagle's di um

CO(WEMCCI th]@o@l)n@i 4 §eetan th@@?fdmﬁbsbf}ﬂ@SMB Iﬁymrthxe birthishet the
lal%u A xﬂ%‘g gﬁqle légﬁjtgﬁlexsstu?{ éghaeﬂagg rl)gﬁl{e'r 811’1& Cfﬂ{eld(i)srh %P%m%%]a qlt solution

g collection I’'SSUE,
or pedwr, fsm@s,slbemampbeﬂulbyccb thédlﬁWEataés Mechuah RMEM)E The umbilical

cold§, pfeieibiy MalnPindo 3 SRR Buer el RRAGSH mrY oS ne cotection
of tif# tﬁ@eZﬂ%ﬁ@wﬁémnBWeusaﬂﬁﬂmm brief surface treatment of the cord

with, for example, a 70 percent by volume ethanol in water solution, followed by a rinse with
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sterile, distilled water or isotonic salt solution.
The unbilical cord can be briefly stored for about 1

WO 00846t5our s at about 3 to about 50C. It is pre¢BUS0B023846
to keep the tissue at 4 to 10C, but not frozen, prior

stdrile, @istillarwatonorQdotdhid daf solfér. ThOtihbiliedl cralch AMYE B S Stdi& for about
be included in the nediumto reduce m crobiol ogi cal

1 todrthanss ahahoghd® teabqus SiCe Itdppreferabledo keaprihe tissuqatidl kd WSC, but not
n

frcglzg]g og?ﬁae?ggﬁn@? %gcael]lg nzgrﬁv\%no%%%t; hﬁtﬁnﬁ?ﬁgf%ag%g%c?&/deg Il]’y the medium to

reduse mictebiolvgigelsontaminaitivl CGellg yreesllested tiroasthel umbﬂusﬂ cord and placenta

o AAEER epd VS b L ML D35 SBF P ntce
di@setitbrSwg]n em{ymai sm‘hys dispass edlldgenasélltttypﬁﬁ Ghyﬁile*dmda&l,l bt di§s8&tion or
003 artumti.ssue be rinsed wth
mine o sl S B P GORYIvbiEh Cayls giam Q1 mpy e irtddopitate cell
culfés.be transported in solutions used for tranportation
of or@ans used for transplantatjon such as Unjiversity

of i} §bn§T“ﬁP%‘&awmdﬁs%ﬁn@é}eﬂnﬁfé‘r%‘mwlaétcﬂowp@ﬁuCh as
i tﬂ-'l@tlé?‘atle EB? Bpﬁﬁﬂsﬂéﬁe@% L&ut[o%’é%& f&rscﬁlngtg 1?91L Ar?ahné fu§ed for
ransferred to sterile tissue culture vesse s elther
transplerdation sueh asd bvveswity ol Wisaonsin sadetidnigr Rerfivatochemical solution.
| i gands such as lam nin, collagen, gelatin. To grow
the cells culture nedia is added such as, DMVEM ( hi gh
or I(mnugéuf:mepa,rtdﬂn(]el]ss 5A nmedi um Eagle's basal

medi S [ rrum e sentia di um
o031 TH R e b Bl B ARt SBcotted or
comﬁd Witiex tedceidavi thatrik ol iBraf@ckubiings IMeiaEh, can@erRpbhtin G Qrow the cells
nong others. The culture nedium may be suppl enmented

culfieegHas BdeitaHD 28 JAg 5Nk high or IQW:EIH%HS?D@ Mcfgys Amepie, Eagle's

bab# hRbiuhL UVl MM, G i
aser urﬁu( HS) , r olvvt h fagégwﬂ)?s ?@?ss@%&é@eﬁﬁ@ﬂ&%@ﬁ medium

(FEDy kv aodifi Depoeniemediumpkiebeyife LbliSonedium,MgDBs and RPMI 1640,
[ 0

R OEPHESULR ML By UL S0l e Q7 AL Gl ol

in@ydigg rﬁoranxampln feahbbvwsseralm (HBSgietinee sealm) (ES)druman serum (HS)

i nat i cells i
G RE B-RER IR P biirihn Fokon mire Pt ndor
antlmyafhcs td’troubaltrmbrdh/lal tonthntination AEICSNpenilliv @, vidtddILin sulfate,
0 25. percent .02 ir at 25 to,40C. The
ariRBIeC R BT ) T TEo S Sk alie o cpmppiy among others.

agl @40, ThOEISXPEMuUR VéSdeRGUt Rd&NsRY RANLA Cell g%lwkhqare BRYed in an
grown under | ow oxi dative stress

m%v&el'pf P8R 0&e 5 gereeribhvonee CQr it #nd@ to éémaqcag &> in §jf atAFitp 40°C.
Th'f:: mediie fﬁttMJ: AR kP belsQYe 6 %;#g%'e& 6 &E&ﬁl%%s%ng ?%mlljéaggr. Cells
0 or m ni ma ree

herein, refers to conditions
mayshti grewn wedentpey expdativestress feugr with eddition of @bitathiona VitaingoC, Catalase,
el . 110 r exanpl e, ...
VRN ahbeCIAL b €A | A SR rdions oo
or mipioal fice fadioal ambvist tio dltkscuftared télls. @dlsenztyl alxo be fgrdwreundessditernating

cof BRPRE i Bt RBE i lon PN bl RO FHESRp g

ar e [(dESlp r l\/lbzﬂd)ds for ghe\salettinyof tlenlltlﬁDWpi‘(ﬁﬁl_ atelcmhirle eeBfm, medium
prcf_pg ngatafi gelkﬁ‘ﬂé‘g’g{s ’glug-sgagfﬁ_ e %g‘lg/-trllefg%gqe{lf%e (}elélcrn%ed in a variety

of E@Ré&ﬁ%@l@ﬂlg PIVRGt al., (eds.), 1995, Cell & Tissue Culture: Laboratory Procedures,
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John Wley & Sons, Chichester; and Ho and Wang (eds.),
1991, Animal Cell Bioreactors, Butterworth-Heinemann,
w®oaBos4vhi ch are incorporated herein by ref ePEnUS200T023846

their entirety. [0042] After culturing the isolated
JobleWhEy S Sdﬂss@hiﬁlemaﬂ andHb afid Wangl{cds.y; 1891, ApStdl 08l Bioreactors,
l%Qr exa S F 10 to about .12 days,
B%E"i")ﬁg‘r SRRy °S§%¥ I a{@dﬂ%%@raéidplpeém By reteretics dn i ptirety.

t enqoodp A&¥EHLARSHE olatdaRend J}le§u'e§>§3'é@s fofh §ultfliedPedod of time,
result of -mgration there fromor cell division, or

forgemplepthoup Ht oghoutd P Idaysnagptrarem cplls nr@ﬂnmve thetesplanted tissue will tend
to RERAB L ot ot Pgegzegthert%gg LALRL ARk R her B %Fh‘h division, or
bowh Epgpartuen @dlp mamheo e cfmayed tosa separatb eultund vessel C(aitdlymg fresh
m edElp fd ﬁlr eaS ee;)(?réhs 1ffer8r§tt %aat Ith\é?wt;%g téa?lé’aﬁ{’ $fhe I’}])toquaetgoln of cells can be
mifccrt'aslly @dpaﬁded into subpopul ations from vvh| ch the

pos r umcells c i solated. This may be
ac ci‘ﬁ%ﬁ %amﬁté‘fellyg ﬂ?t‘gfﬁ?i%m gelf RESrERGRan P?FFPaE‘@F‘i tissue can be

fra® SerAkclihte Rubpgdghibind GomOMkic @ pbdtphrfufittell®can 18 IYARL This may be
treatnment to dissocjate OSt artumtissue into its

aceqspRlishrstsingestapdard feeh%%ééorwy sqpavatippyincliding Sur aettlimited &,
en%icf&egn&ﬁ{ fo d‘is\é&f?a?te pé’s%aﬂgmeﬂs&}a 1o QL ,n&q'cgl?é, fdfowed by cloning
bi ochem cal markers, Se ective estruction o
and seleation of enstifis c¢lhivpes: hsjes eibbemerpbolpgical epbipetieimival ader, selective
I |
delRRpEbT LRl Ll (iialve BRGD. BARUIop bhect Ty Bl cen
agflntepbdity inathe nmredcpemdatgm asdfof éxamplet with s@tibmragplnénin, freeze-thaw
e cells ulati

pr e e Bl il R B W REY SRR ag, fason,

cofiedntional egibdonel ddhthlﬁéghh@ﬂ cértiOfupdl @Tutr$dtioR BISuMBr-streaming centrifugation),
centrifugation), rayity separatian

ungt SEAYItE § Fartléﬁtcolﬂ‘i“%rﬂ‘”%‘tﬁ ERutien, ele¢trapheresis apd fluogpsgence activated
cefl koIS FRID EFR GlrbMAL 8Ecloke LélecﬁQﬁ @1 6Epafatibn teEMiqis, see

review of clonal selection and cell separation

Fr@Sé@Wn Rdu Eylturgaof Animad Eplfsed Maupl O,f Bagir Techaiqyes, AnEdaWiley-Liss, Inc.,
4
}’ (Iﬁ)é)g@mdﬁ CS 1950@%&5@1&%& %g beg%gr?‘c’e 1n &%enltzlgety
i nc dﬂq{éd} aﬂ"hejmh@umlmclbyquets eccema' hyrcaretﬁ:;lyeuplratmg the medium from

4 as ne full
the{ 9 Qh ?%rt Xal plte,h eltl%%lp F Cl%l m%w s% &Xedélx% §at10n1
commmhd as qiﬁsfmﬂieﬂ abox&nnitlree@nlﬁ?mmm hurnlger ot ﬂd’ilSlft)r ﬁ&i@llsﬁﬁdhrﬂﬂlhte in the dish,
| ncubation i.s . canti nued descri bed ove unti
oLOARPE, SRS G e The el SeAL e shetions may be
reth&dGing bhe rerth4ifing %amkeetryp@ﬂ%@ xéin@dtal dMrd 4 HARELHusing a cell
confl uence., The ori gi nal | anted tissue sections ma

scigger. ABprfp@ainizatPn: e CPléw? ?ﬂl geb apmayed fxfreshysdium anddncubated as

dekt%ib@cgalﬁ)tv@nﬂférnqjed‘lﬁ?ﬁ% géj@rﬁnékrd a%‘ RbAYn& & QJI hour§g5s§9‘g|?mn to remove
Af ter tr¥p5|n|zat|on t he |s are collecte veJ

any foftingsh své‘tﬁ: cahis agrapining ubaitem agesposipeswn cgdlsd above. The

medi4yXs 24 ho
post[ psi %ﬁ oglfég?r%%g %teglﬁasg‘?%mg@ fifindh c o F%tom‘%ﬁ'é cells
1manthlstD¢‘rgmlstlrycgﬂnb unwsaP@R,nm&bmarrhysmr othet methpdddidivn in the art.

eyt SBBH PO T Sy vt I G EHT bl ope of s in

thgarotveald ba allslaychemdrrmmehﬁfen ﬁeélhmislnhétgwe al papiilBgonadolubling (Freshney,
[0046] Postpartumcells can undergo at |east 10
popul ati on doublings. One of skill in the art would be
able to determ ne when a cell has undergone a
popul ati on doubling (Freshhky, -11



WO 2008/ 060541 PCT/ US2007/023846 R. 1. Culture of
Ani mal Cells: A Manual of Basic Techni ques 4th Ed.,
waRlspelsiss, New York, 2000). [00471 Wil e a PCT/US2007/023846
postpartum cell can be isolated, preferably it is
R.WOulure of ARSRA)IGRIS : ONM@hual 6/Bds. Tezritheqdewbﬂa | @Me Rt YIS York,
a defined popul ati on of post partum cells. In one
odi rrent the population is heter ogeneous In
ano e [
O] YRR DSIRERA 58180 S HBGIEE B putaiono
ce %%Qmmmnmm@%@ainﬁmdpwpmlmmf psstparwm aells. tImDmerrgnbodlment the
C be orted
poBhfi R i opelcts, SRR Fen&Bimd AtoriAPor S SSPESELS,
cel [[@048ku hhyeasnmmn nmbod;menn £ﬁdﬂuhtléMo,stphmnﬁbﬂBQeﬁ support cells

B e T 8 o S BP0 S5 bipgons may

mé]ﬁdbafther@yﬂéﬁ)df mmt:als, sIubl(iSamptah @b QEllS (NS€91 bﬁDﬁclgﬁbmk |sﬁém cells
of PP

noge cqnsi sting essentially . [0
“@‘?P %ﬁ%rya%%% S[FBHEEMH: PR epasten USES) mrminuess ﬂameof In other
emnoeh%@r fhe ?Bpl@ﬁfoh|1§§u§§taﬂfall¥ RO SPeSedit, %Ré?ﬁ{n egsleﬁtﬁlllg %r FpDcS
been phenotypically characterized as th nme as

gr o#P49h ?h%ﬂ"lcéom%ﬂqpml@st Hostpatiyre cells Cnbrred off midnesarrier partlcles or

R 5o By R e Pyt v s

culturds t:oreonemrAn@@ofmnmaHLemmo 013, CHr, ODse, @Bk €D4St D73, CDYO,

g CRP e PO A R R R 6T Y8 BT AT g a-DQ e

furkit aspgell, thd inchokdgd-depcaliid post;ﬁ%ﬁ"ée%e bedaldhddcterided @d having a
CD 117-, CD 141-, PDGEr - HLA- A+, HLA- B+, HLA- C+,

pheposynsgompriging ©P10+, ORE a GD3 D34 OG- CRSdCRaH COR%s,

h 0 I
c@ﬂzn g@gﬁcg@%gm 0g} F}?EA ngA L&, EH {I%-DR- HLA-DP-, and HLA-

D(bu rIh loee erabdslouéntehe :;mctnbregeadepbmientgaestdapmnc@ls hrepxhsﬁqnmctaﬂlmCDl 3+,

CiioEoRbsca B A Dl S eSS fimert i Spenomg fnentrg pgppartum
cemaphen(a@%auﬁqu cma@ CDmS@DnQQ;JDgg} PDa%IchﬁiXp -L2+, HLA-

A+[ @H@e@pﬂ%ﬁ;@# @G(?TCPéH G030 8-GOt S8 cEBEH -rgP141-, CD178-,
B7IRD LmaA R HEXBREHLA-DPDEAI HER Y., conpounds or

peptl es for nol écules fhat effect differentiation or
si gh@)50hgPestpantumncslls ¢an|be @badcfor screqniog sathnt oresxathpﬂoehhiaiep of

L L
kirssst fpaextampleciek,NMAE dlon, 3 8 eVka P, eslinodalir, lylrctsimrkntaye, $MAI, ERK,
m?%ﬁﬁ’égﬂ B%?fn/%%% % anti body arrays. Mcrocarriers
052] Mcrocarrier culture is a
t ec lp0usg) e Padipaeiimizkesanbe Sharidt@izbd fariBedistiglgemd @i analysis or
anél eld culture of anchorage-dependent cells, for

Yodr3tays- anchor age- dependent  post par t um cel I's.
M crocarriers have been specifically devel oped for the
culture of cells, such as manmalian postpartumcells,
in Microsperiers fardeell GHHENg froma few mililiters to

gr egedh) t Na&oQRGerlclRHs A echnique which makes possible the practical high yield

culture of anchorage-dependent cells, for example, anchorage-dependent postpartum cells.
Microcarriers have been specifically developed for the culture of cells, such as mammalian

postpartum cells, in culture volumes ranging from a few milliliters to greater than one thousand
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-12 WD 2008/ 060541 PCT/ US2007/ 023846 liters. The
mcrocarrier is biologically inert and provides a
wareosfgpsut non-rigid substrate for stirred PCT/US2007/023846
m crocarrier cultures. The mcrocarriers may be
lltérs amhpmicestiarriea isIbivlbdieallyiiterma Rivides & ¥dhgbat Addrigd subate for
ached cells. odex 3(r) (CGE Healthcare Life
St‘§8 BRrecarmepculiuges, Jhy nNergcayTicrs pa be ransparen, %1hwmg| TRigERsCOpic
ex@hird B8ORS {hEStae R ROE TyRReMTRIE MeARtHRL B gaerﬁemfsalt%way N.1)
of crosslinked dextran. The denatured collagen |ayer
cotisteyt otindagy of dangtusadselizaen bhamicalytpymed to@rmdtyx of crosslinked
de)étg{ri g‘gi (ri]égéteurﬁ &)Hg%? g@eagrgé{/tﬁtgéxgg gl.%épe% 191e ?(g&il estlon lé){ Py variety of
prétczsm tlrluhldmg tq;pemand callagenaks, hsd pfrawnésahenammy mnrdsumelle lflom the

|t and in 05 Protein
ittt ile P8R et SRUCR R PGP A LR um
cel I[8053FoProgein fipd mcrocmrmmabé ued thedtte fostpatasife cél’R. For example,
manuf act urlg)?aand | ab rat or yfi;)r research use sol d

migppgarrict brads el J1ey Fﬁt\l_rll_l@e(n aboxaiqry, pf fepeael g, ¢ pigr the
tradBisame HIMNLEAXPRO610HM Bngie8rifD ticf, 1466 AGQJ)rYﬁItIerg Hl%dlf RE§styrene

with cationic trinethyl amoni um attached to th
beadpryigraationic gimethd amemopae atfagkadyo dranidisd to proviflae eoqlf@vely charged
Ff!lk% THelRERLLkiel The
Su to about 200 mc ?g%cgﬁ?rﬂetgg?rgéﬁeﬁé?ag%ggﬁ Lt %%Emns n
dlfnvllflt«iﬂ'ocarrler based nmet hods of cell culture provided

Y aMl‘?}ggﬁnér%%Léﬁ%agodfs %§§e% h} g QViVided ?n%ng a%vragtages including

progess ica ocarrier
ea!;eyqif doarhtt;eamqmqhwng ia }n’mey apmﬂcatldns SMiypecarrivnchre 8ipicaky roughly
or ous or, so m crocarriers _for
spltsie i siPacATRLsRt b SioeT hopaus o SRl The Boecht SE R arats fasaen
attadHinenefadilites At OF Stirfedtanla@iMelatéd ref6H R 28fWth of anchorage-
dependent cells. The cells_attach to the readily

degg)élﬁ]gﬁa]&] "l}he(gpltl)spaétpf}} t@ﬁ]@sreadméqué@ﬁfﬂ maereparti¢les: The requirement for
suspeaPeNAA Rinkts the ﬂ%&%a‘i Parkii&eR Y Bk Ao DA GEETIRS Smfef'ocgllﬁ%rs

m crocarriers. mcrocarriers comonly have a
coppeonlydhazers mean ﬁlﬁmﬁ'hemrtbm@egecﬁf 586 200Q@m@gonsi & ssm. apphications solid-
tyﬁe%ro%%g:(%{sqgﬁée%ﬂl fb%gf 0.t Xﬁ%“:&g fgv(\)hcr{é@gogg Whgr%g‘s ?cﬁgg)@; e'hBocarrier
beadscrmcgpafrqm gout 2ddd quua?-@l@ rhicons. dBesd s1i€5@nges alidvo fitr s@6idn of
mlﬁ{og?rglgrg r“fhllce ?agée b\fﬁlezeﬁoé%%qg Pccplélgloge\#s H%ﬁy ?rg: g%%%ﬁ??ﬁ&‘%{‘ﬁceus while
smiatl Ryouphed frmgespeapi@nddtipraeites suitablel fer uss ifbdtiree fabER. t 0

erties sujtable for use in

for pensi o Wi th 0

st TOGBSP T Bine M om0 Sy ing iy IR S bRagn A B ae:
atthdhmésit EFciBhd! REAidoz@ficieBIdSorAREbAIRE abiliko BloBégrade, time to reach

attachnment efficiency, 1mmnogenicCity,

copflusaembhe sow thipetamelgrs fiaitgchedealls insdugingdmaximinrattainabledanbity per
S I 0] t

oSSR M PR AR S e,

scaiatahty of 8teaulture nondittonk s welbas howgeneity gfiihe eulturcaumﬂet $veled-up

co@(&i{ %Iﬁsr @n g%I}]lgf t{) tsuc%es(‘slﬁltl %ca{ire{l]}g detzh x%%nta Ecléclelil@-g $ ]anq ﬁgé?ther the beads

witl bk merdet‘oumdmlmtamoal @hbsel ponsmlemdoﬁsl o@mBe, inflaencadby the Yurka@e properties

uccessful | achnent ocedur es, d.. :
of It e g gt v e Rs. JiBhei i apf Bindiing propertes
of THeanierocaist. der at i ons can be i nfluenced by the surface
properties of the mcrocarrier beads, as well as by
the porosity, dianeter, density, and handling
properties
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of the mcrocarrier. - 13 WD 2008/ 060541
PCT/ US2007/ 023846 [00561 For exanple, the density of

WO b@sosiseocarrier particles or beads is a PCT/US2007/023846
consi deration. Excessive density may cause the

M Cre0sa] r Fer exﬁﬂnbtei it @ensity obB@dhscréddariee birti€leObttbetds is 4 he

sy enS| éﬁnd to remain conpletely towards the
COB%%{)%}}H% P‘T?é‘v?; nsify @ay, eauseihe migracarmigy partiglgs or head te setile out of
thdQRpeniah Korindi t6 Genfifin édﬁﬁ)l&ﬁ% kowardsihd Wn%mr@%e‘-m&@d'essel and thus

gaseous phases in the reactor. On the other hand
mayerRgiltip peeraulk mixingept |ﬁmeﬂfa9ulﬂ@mp@umwné geseeusipheses in the reactor.
Orf he @{He?ﬁhngf a &Jﬁ% gtgf)&)@ fl(gvl/ ﬁ{a§ resfilt gleer)‘a?és@ée ﬁg%ﬁgggthte Bhicrocarrier.

mcrocarrier
A [i@@mmf Ir%toslnhﬂ g/crdl atpical ofoﬁaumrmcnocaancnbendspart icles

d ticCl t hat
ragacl,é r aﬁ'}'léé %alf%zérg}angrccl)r (r)xgcgr?xr:z}rré?ar a&%{é& 81}&9 tihf: B%{nge ofpat particles that can

beadbst tantréaator Sllkr\ﬁSaBEmaﬁ@ﬁmefs 16 asﬁtgme ?f.bStantidD sirfbaé afe® indst excess
i.n IIer ot t| ot her ods o rowi n
to 4R 8P%§br°ﬁ%f&8ﬁ§é At othm%hodé OQﬂowwg amhafa@s depsggegells, eg. on

plATESC TPREGUS ki 66 Sariér® \préld e B or@ At uithceSidal [RE Bnit¥ SM@mPE weight. These
unit vol unme or weight. These porous microcarriers

POHBS ﬁ@gcqra?rg Pogsges lange gavites thag arg avajlable 4oy the growth of @nchorage-
defERBhRe RS, ﬂfagéum@m@@sreeﬁ%ﬁace%@é g}hﬁﬁ%agg,\(&édt ®8s from

I ncrease the surface area greatly,
detrsngnéal meglitnmcalettffepﬁeqﬁtﬂaas sheath:ﬁSdat exempbd‘tczsm mungnrafwm gas

r el fr

spé\gg@g Il\/ﬁeté}.{o%ﬁ/g ! hoaggml%?g%a“% Ir)‘r{pg :g?ﬁ)n}tu sin K« lelolgn t@eﬁ 1s des escnbed in
U. SeAi);swhui’orrSﬂrilaHﬂo HOL751,6580, Ifﬂ;eddMembéjdd 2(]05 Vthx& is mcorporated herein
b Agig i cati. ton Se{yl al No. 60/751,550, filed Decenber 19,

YIOGE MBS EYt ncor porated herein by reference in

| t's [@038] r Thymidr&aht surfice fag bORRALFIIRS exﬂidﬁcfe&!éﬂ afi@Yimeft and

textur edg{eo enhance cell attachnment _and
ProJieiatiens  hemairrocarrer syiasededine be pchigyed By echnigyes inslugng, but not
mﬁeelalt@\ﬁeadlhg ch@fi nl'eéBHﬁ}% ahd elchid; "Ohe LIRS tHe lfEBETofitRb textured

%e casting, |eeching and etching. The resol ution

Sutfﬁcet oathe wc’%ﬁalet Hae teéwf@rsezfacemfb&@éedrfayndyee pspeeifie cell
allgﬁrg%g %Iﬂ gl:;z‘ecm%%%?ﬁ@(ﬁtu%ﬁedmiﬁltg ar t@ﬁgﬂﬁpgt?so ggﬁq tl]ieopolrcg.ﬁi ll’ﬁ:lg“rocamers
masmlsfoalmetextmhétcmmh&m eelbzﬁttatheexp endgolifietatipm Rdve SLprD@tﬂ:Xture be

ers xtured to.en ce c
acg]fe O[H' htmqgesaS upr Sk r a mlteﬁ(? tbglgsﬁ’rs?% eq’% éﬂ’ﬁézmﬁ’g‘g
achijesep Miye mmrdsuarrwu efaselmldy BSplhsiha-tvatedltéd paetd sperific charge to
ol din ast , | eeching and et ching. 0059 The
S O vt N R AN R R e T
Speqode0r Ghah@enibedinFhG) BE Midrédfriesitié asifSosedldTES&oated with,
charges may enhance cel | attachnment and proliferation.

thermaessRonsiye BPBETSSHE PR dsopromylashy lapden pr haye glegiramechanical

préRARgsed of , or coated with, thernoresponsive

pol ynmer s such as poly-N-isopropylacryl am de, or have

el ed946dhe &"hgmpqgggamemx@mqsﬁ;eéga mjq@@rrentTyyeh as microcarriers with a

C r t
Pl RaRNE cBur P ARRE SR R BRE] B el dT BicRiglly relevant
elexirivity afible mopeerrierdyaty i mdueeseticosuch es/pranaghetic calclum algmate
mxlé’}o%zla ogl cally relevant electricity. The mcrocarriers
paramagneti c, such as paramagnetic
C aI ¢006a} aBgihi@tans and solid types of microparticulate carriers are commercially

available from suppliers. Examples of commercially available solid microcarriers include
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m crocarriers. [00621 Both porous and solid types of
m croparticulate carriers are cormmercially available
wo camiossppl | ers. Exanpl es of conmercial |y avai Pebigs2007/023846
solid mcrocarriers include -14 WO 2008/ 060541
Cyré6ek US200 TH338HH whidhtapectedth dedxtrhn-Bived Rdre@AfterSfém GE Healthcare
gg%1h are both dextran-based mcrocarriers from GE
LilgeSoignesy Foroup prigrocgeriers anstie mpgehingluds €yigling asivellas Giytoppre products
aldSBE RS GE Ial thege 1GY. (NeR
al so Fr om GE Healf{%é%nregs Ejlﬁ?égggm eng%ﬂ&%ﬁ% Q‘%gﬁ EN(Q,ytlca) are
algrrgmaerciallypveilablder cel | Bi ol ytica) are al so
co 1 r pariicles
nay@féj LI%% %ag%{% dgﬂ'@.?eg gc&lggg %Jéntaénﬁ bﬁ%{dc‘% eﬂ? ‘ht*ne carrier particle
m@faaistq @hRin NEyacivs &genuhatanay raglﬂaateﬂ:etgmveh agﬁnttlmlmabelrmuy the tissue

oG RS R MOGER S o i Ao

vabauldr iehdoplilialsde]l grawh Ifacfoﬁlg pReetet derivet IRFod@R FRtdrd) bone morphogemc
vascul ar. endot hel |$8tpcel I %r owt h fact ors, platele

ProfEWFRGSTTRIIE AropAft RO, MBHECHRSISSRSefe it Bt Gctors, nsulin

like rgﬁﬁﬁfl PR ICEH SV HactR&; trrﬁihs,mcsto%' B&ive @tﬁérﬁé}ﬁé t?letfeéprh%r B used.
epi ermal@growthfactors i nsul i n- rowt h

f actfiod] EBnicEecaTieaTI®Y e InpRuAied; with absecmsitqeu &pe and co-cultured
with B8 ERb ed-0E5eR@nt E@slizlahﬁm%éﬁsd eh(]:l [)I\?Mé)?ﬁllodm&t the e gr Imore) cell types

m Crocarrl ers may nocul at a secon
mayheeadherentde al@:mﬁtvmueblmlcmcamet ineqeal ohor-eqyel mrepetiaisn The two or more
{ C . e nt t oL nore
e T e
inoviutatsoicad diffeeant timese gih@ Imicocartiere candte tRawY EH dutlo# fhanrieh €o préferentially

cIIt escnbeln ul ated onto the .
scfie Pt F os SRR oG Aes ionsal o HroG Gy REyersambodinent, the
mikfRErk Ak Bifladeredlt ik eMhultiploRéll typdd@albé ERERubddah & cGldfe vessel

be treated in such a manner to preferentially adhere

W‘%??F‘P‘?déegéﬂe cpliyed InHERSNSiMci fi ¢ regi ons of the

M CieuwS] I K&ond L&l @pés% yhﬁélu&nﬁ)?gkm il cells (eg cells of oral
microcarrier wth adherent single or miltiple cell

myoppre gastramtdsinal gragiumasa) epighelinmarespitatay gaoy eslgellumwagimabpplthehum
cotzth oe[ﬂﬁhéiﬁm) BohP$ha Plvt E'l'is ?dl‘?&g&y %&Frpcc‘e'llg me{ahgﬁ?c@é%s ocytes

types nay iInc
defnaal gibrobdastsl lerasinogytes, vasm]mdothegal;d:eﬂls (eng ,emrtndmlkiomelaﬂ: tells

nasal espirator C i t.heliu .
cof 8B BB T bt PR AL est e e i 1l Bons prdgtpetia cels,
mleﬁylvh&ulaﬁ&dpme}j% esl]s, Tsm?lrgal Gfk’;ér‘y‘l ,enckﬂie&ﬁll de; Yiln®flical vein endothelial
ernra i brobl ast s nocyt es
Ce@ denabthg il promemifoa <ecge|q1%34(*e0834+/%8.1 {7+&eaﬁﬁawblapta| myocytes,
hef&thdySos, snEiPRBYe RIIE, Brihted Qxﬂﬁ&l@ elisadtroffal Ledls, JnY b{ﬁeﬁmssue cells
artery endothelial cells, iliac artery endotheli al

or prgeRjtor cﬁiswlwér@ems@@st@b@@tsnelm oglls, metve sellsipddiding byt not limited to

ne@%fn%g’yﬁog:ggg g{ga 'ceﬁ@'ehém gmélfscaig?eé&ggf;ﬁ%t hel i al

el'1al progenitors 4+,
CD346466D1 Atse indided pie, cehyqu,la)a&tgs tissuy,ouertises], tissue, ligament tissue,

R A RE B PO MR ot P bl ViR, musete
tlsslreo@ecm tisne, petidsteal Gdsod) dedantisae, olﬁﬁtoepﬁdsﬁtsbSI;acar(ﬁilefssue, lung

erve cells including but not limte Q _ .
tisfi PR Tabte Gt Bevd Bt Rfue Bppdmiryy Grasgnia) sgpe, intestinal
tis@| liver ticdub QradaBabrtRoie] §leen (iEI6Gr adibseR tissie! uded are

cells of cartilage tissue, neniscal tissue, |iganent
ti ssue,
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tendon tissue, intervertebral disc tissue, periodontal
tissue, skin tissue, vascular tissue, nuscle tissue,
wo awsioe0sti ssue, periosteal tissue, ocul ar ti SSPET/US2007/023846
ol factory tissue, pericardial tissue, lung tissue,
syn@eo6d| Uiles embodidentearid 8644eill Beiagpeant td GrieWRilled NBe art in light of
mar r ow, enital tissue, intestinal tissue, |iver
m?P@gﬂEam%QW eas tissue, spleen tissue, or adipose
tissue. -15 WD 2008/ 060541 PCT/ US2007/ 023846 [0067]

EXENMPLARY BMBODIMENTS uses W || be apparent to one
skilled in the art in light of the present

' res. EXEMPLARY EMBCDI MENTS EXAMPLE 1 G ow h
E)g’%lgﬁlllg‘ftest of Unbilical Tissue-derived Postpartum

Grodtth Gn@HaM &t GOGbilRAISTibse-de P& PREpaPRind Cells 6 Mk ocarriers in
Bi oreactors [ 0068] A goal of this work was to

Impeller,PpinperflaskRigreagtokeed, expand, and harvest human

Ubijdge8p! ATdoabaranid fotgsh t@@éﬁb‘ilsﬂ Hl‘ejt-ﬁgés)to@&d expand, and harvest
microcarriers in inpeller spinner flask bioreacétors.

huriaa Unehilicpl @Trswmieaﬁe vl dedF¢s) en snighenptiars animpplier spinner flask
. r
bidibdtd 8" TR AL gr DO i€ Gl xRAGIREPEGR%h FRLAE and el
phstatypetas celtstopltuncd usigg $tﬂtlctT’rﬁaskomdthcxls chAb hmjmﬁdtl Weﬂi h) detmﬁﬁmmg if the
gect:uhtgd vgﬁ'{,tpédsglén%tl]tég i}lr&ngrg{l? pfg%h é}{% 51s o¥ celISsurface
m4iRérk By 16w catothetp Wﬁﬁpfﬁﬂmmlad ihdtcgﬁnpﬁeé_lr bv;t}é ﬂfe{(o@ﬂ euArrjl']@é KRF&rs expressed
cul tur I n aSKsS
bydBHTes &Hﬁvreg Hzﬂ( %?kst Anadgifienal pas! pehisetag s 1 Frdusssbe we of ypsin-
EDTA P dmmﬁlame(ig\%@m iBthe ARThod 8RLsRERRING e risk of B8nsmitting

nmet hod, thus reducing the risk of transmtting
paf?@g?ﬂﬁgens Materials and Methods: [0069] Cells. Cells

from CBAT | ot# 050604B passage 8 cells were thawed and

expanded in a T225 flask for one passage. [0070]

M cd\warialisenéMm}mbdex 3(r) (GE Healthcare Life

Sci carrier bheads we
yaTORRly CERbigeM 5o GORE Rl oofBR PR ocP IR 58 ana
exp&déd n asmzsmskf%kas«msa,gm nner Flask with Internal

S oUERE FEgotatat {ETeese, (R Mntire LIC Bems antoro.12-0485)

mldﬁfcblﬁeﬂbeaﬁs W& hoachle@irEPBS RP%016dst 3 B&errﬁra@ﬁﬁfa%o‘?r S
observed in a representative mcrosco% field to have

gr e A8 + Peinnexdifrsbki Sranst Ylagkowittointarad Overhgag Beasing Hnpeller

As%&M@l&eﬂ)OWIBﬁhmHl%Belch%é”i Passage. Passage is defined
as 1 hocul ating I nner tlask containing fresh

i cl¥Val r Cerfienfa K-cafluenice gidsfinasfas epprpimately 90% of the microcarriers
obgér%dqglg 5ﬂr§sre§ta9\tétrﬁfc¥b§90p§/rfgm t8 h%%{a@etr than Bb]g}g)? {na }aéd% of their

surface area covered with cells.

[0073] Passage. Passage is defined as inoculating a spinner flask containing fresh
microcarriers with an aliquot of confluent microcarriers obtained from a separate spinner flask
culture.

[0074] Inoculation and Culture. Cells were harvested from T225 flask by trypsin and
4.0E+06 cell aliquots were added to 330mg of microcarrier beads in 100 ml impeller or glass rod
spinner flask containing 40 ml media. Flasks were flushed with 5% CO; gas for 1 minute prior

to incubation. The inoculum speed-frequency was 30 rpm for 2 minutes every 30 minutes for 8
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[0074] Inoculation and Culture. Cells were harvested
fromT225 flask by trypsin and 4.0E+06 cell aliquots
wowees/oedded to 330nmg of microcarrier beads i n BODURL007/023846
i mpel l er or glass rod spinner flask containing 40 m
honediAa eight lsiksmedia ﬁolﬁthel sheiicrehdeld tdbPIOGRIANG 8 shinkherkpeed was set to
mnutel?rlor toi ation he i nocul um

455’B’é1é’8mf‘ ‘@Hﬁmn m% afed 3t $5F 2 ninutes every 30
M NYbErs) f PhssBge. -PhbsalD Z00034136 95uhd ﬁ%/&ﬁg%@cqm&ﬁ)r eight days.

hours. At eight hours media vol une was increased
Alf mprogarrgrtifrerh éheslO0h Bask specodiecipdsang aflowed tomarqmrfrom ‘edia by

o 0L AR AR 400 1 Al ) BB e e
- pigatting te eusufeoam evemytistribalyen, Smipf] mﬂiﬂliacwidcmicrdcelr'erfW@meuﬂwed and
dei]igeggd mE)l aa%nﬁr? lﬂﬁﬁ‘ﬁ t/€ %\5\0,}2&%% IGSQ%g éatf ?res}el%%ra%1 d and autoclaved

Cytodex G@mwmwmmemdemecha wa&p&ndé&bdlm th]a@‘m;k fT}esﬁbdmdﬂLﬁne was

m(g\;a}sﬁdégh Zgb pq (Ii ﬁ‘% éfaggggef uélfsggcy\gﬁé ?ﬂ | i‘o&ﬁgrlngt?te prior to
mamhﬂme e Splﬂﬁ@ s@eea mmtwmgﬂf contil§ois robiRIDh QXA ﬁaaa&lted at 37°C.
660 of fresh drated, and autocl aved Cytodex 3

R%ae%g:%ﬁl 2 W@F@aaﬁateﬁexﬂ frepsipafation prdrouptad by peia @ugvp & mstrument

(GIMTQ%QIH@OQ{&| HERvat@TA) NCcreased to 200 M and the
| asks were flushed vvlth 5% C2 gas for 1 minute prior

t 0 [Wéhbgesseﬂ@ 2- (38md 1 3aRen! flagk Eellatuere sturadforgx dgpim All
|
iR 10D NG cCUBhEINed a3 BERT by graviey.
Mersa wgs ap@lad/aldPchmbnswme -sugp@odedan THuolhfirash ugdmsAﬂer pipetting to
1.Pa Sag 250mM to 250 l,ask) ..

enbily P& Gen Artlyib OB o1 R AR aforalatigty weledafl apd 4dihed intoa
25bmbspifitee ﬂ?’&o mbpfd()j(&ﬁdt%lﬁ 660 ®g ok &e@eﬁ/gﬁm addl havashell Olyto(cjlex 3®

separate from nedi avj ty. ia_was aspirate
migEoRaTFTS ABL R aYele Aot ‘ers%éhd%e nefipugipme wagmereased to 200
mIERd iti: flabkd Wére PLARE WithG4 0O, BRI EmAMteP¥BPto incubation. The spinner

distribution, 5nml of nedia with mcrocarriers were
speedripAsaef ta A TRrB CoN eI TPiation and inuybsted &3 HhRemainiagcells were
haﬁfaae&ﬁy &g;ssﬁll%uéégnmu%d by Bsih wa, ‘gtp@}, At oCl aved

t odeXx m crocarri ers and ia were al so added

t o 1M97F | é(@ldla Epnkange dbrpinnep flaske weresreinpoaddmsechituee 40 Ghe

| f as _for. 1
s, SRR S A0S0 e SRR B v
mddia %um@wasmnbvmmplranbahnMphmdl wuh:aﬂmh&ld'ohltneii)?ﬁesh media.

R Bhd R K ek BHER BB ccans

w@p@ffa;m:aonaaymr@adﬁ}asks were renoved from cul ture and
mcrocarriers were allowed to settle Rﬁpgrawt

t o " WEBh of Ebttito R et 14 tekaliqugdsras xemryed frgmiflesls andqeictocarriers
wdTE Rl Gved Qb game WPSavif TR &Sh V¥ @ﬁme'a%kjlagmmamar{d%@%@%h 1ml

w th an equal "vol ume of fresh nedia S were
Liye/Deddestrining Fplwcfmlqgalgr Probesatrneyi3824rdd mstbatadefdr tominutes at

|t
37‘;% Aﬁ{e? "8%@@&93/§ab| iﬁgﬁtn\?a%ﬂﬁ KH‘?%? glgfsqﬁ]%ro%co\}\)ﬂ I’s]ﬁlde and
obs@mﬂ\hydhforqsmm hacskscamd Inva:credis stainigeres, deasbcadls alaimahdl\/ﬁanoscoplc
ﬁe%das m'eree maXuaﬂY ﬁnaiyéréﬁl to evaiuatemﬁesdlsrtnegrq}()g gmd) ¥41t1 P il\teaz}nld%gada crc]aﬂs

ace
adhered to the microcarriers. At least three microscopic fields were evaluated and the

approximate percentage of viable cells was counted.
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Li ve/ Dead staining solution (Ml ecular Probes cat. no.
L3224) and incubated for 15 mnutes at 37 C. After
w0 p@abatsion a 20-microliter aliquot was appl i ePICT/OSH07/023846
gl ass m croscope slide and observed by fluorescent
m ce8bpell Hanestic Mik®catiers Me@rdaﬁéntedibaﬁi t}ﬁebihﬁersﬂaéli, fwashed three

oS PSS BS9B) Gpblet S, R Sk ShEL B e et

wi€E1Insl trypsth €rel0 ntifutb @ 379 CI DEHRE iR Broughi tol 50 tvoluiieBfith PBS and
mcroscopic fields were evaluated and the  approxi mate

miECHERTAYFEE Yrowed dbtedledy) grayitya SURsaipfAng epntaining ¢hfis was collected by
as%I B3h ARP R reRed td 50 QZJH@Q %%§¥re[fﬁlgg the8inti ot"ﬁﬁ? ?ycltt:ldmg a 5% FBS

crocarriers were collected fromthe spinner
solydigm éunitqmw@e typsi®s This prsss veasdenseted fopr tings witheach dractlon collected

s oy

meéfid) esd wdals wema@ug;hd by wsifga Ghava PiOANBstintent. PBS and

SupdTRAL B aitra ity an ASE b e ey i 25 askcar

usé@b i seal twoIT2a5 dadks andineubaed férfo @iy iiéthods $ARE in U.S. Patent
pre-filled with 2, 5ml of FBS (yielding a 5% FBS

Applicafiondyp- 1 §/87 142+ Theeedls W&Pﬁ?fvmted a1 agalyeed yflow gygometry

r epggysef F’WC}tbrﬂ@%z LRy hﬁ'@&'ﬁbdf\ﬁe@é:eida%ed:w ﬂl(ﬁ’QEﬁgmetry using a
separ atel y. Al harvested cells were centrifudged,

Bectendpishiaspaddh GICabibyripstiemsntd BegteryDigkimoerh Samdoge, & A)do determine the

< 5 S PO R 008, SRS i, o0

harvested fromthe T225 flask are wused to seed two
T22Rebllssks and i ncubated for four days using nethods

st a [ n 012. The..
cel }[@%\%\Lr gj%g}a\'}veegt ed Blgr%gg(g“r’]satfﬁi/é B@bqll"%vc W’Olg}%?'}%/“gblhty per
paEﬁ@cSﬂ:dm FEnobilicay tednizier0f 06038 dxparidad e tpadtayaiite @ adsygeaddeven on
b Lgw.cytonetry usi ﬁqg Bect on- Di cki nson
Cyﬁ%éééaln?l Qramies i1 spoAt taekeWusss: Di cki nson, San Jose,
CA) to determne the <cell surface marker profile. Al

Ta%‘iléi bodi es purchased from BD Phar M ngen (San Di ego,
Results: [00821 Cell Harvest. Table 1 shows the

Pi!lamvest  Feastipons, |dJitdl (iﬁllel ds @VgaIVwbeiityl(?/d)y per

(e

] %Paﬁgﬁ Fr-om it)'ﬁ)ui i 1 lzcgs X’ﬁ)”' i |§—9 7U_F)/U8\llg-D expatded from
assage hine to passage el even cytodex 3(1)

mcrocarfiers8in spi9m49(10f’l ask 99uE| +/u265. Tabl e 1:

Paccana Erarcrti nnc ot 4l | | s—AE \/iahil | 'l'\l 0
T AU T UTTY

raooTygT

| ndeul at | on 442, 85 |#88°98 7 +/[94F ¥91928 9. 34|x10 99. 2

+/- 2.65 2 4 8.80 X10 94. 4 +/- 1.9Z2 -18 WO

2008/ 060541 PCT/ US2007/ 023846 [00831 Cell Kinetics.
Table 2 shows the growth kinetics from Unbilical cell
l'ine
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050604B expanded from passage nine to passage el even

on Cytodex 3(r) mcrocarriers in spinner flask
w@oioseisdl The tabl e shows that the total doubPCTyS200ae23846

7.48, and the average hours per doubling was 69.53

( +/ {00B3] 52%!! Keneriss. TEhleIZesths tﬁagmglekiﬁa&ﬂéﬂ)m\rﬁ}mbdicﬂayn line

oS PHRRP AP BH "o R 8" Db BAeroH e 8res of eI Dyrapariesinspnver

ﬂagk &ﬁml& Thd AleQhbwSthathd total dSitblidgs wad 724838hdlHe BueBid¥ hBurb per
1.94 74. 39 500841 Li ve/ Dead Staining. Analysis of
dot‘hlé“gl"i"\?épéééﬂ d{-aPM8Smi crocarrier aliquot shows the
majority of the mcrocarrier surfaces covered with
reen stained (viable) cells with scant foci of red
Table2:ned nucl ei (dead). The cells exhibit morphol ogy

i c |condition [ 00

Pa SE% tar Sed d]e 'WJI&) ot glg%’ty £l o fﬁ&l{s'l’o?l' 'ﬁou"bxngl“lfours/ﬂoublmg

Tabl e 3 shows f{ h@Oxk@gul ts0 ("7 posll tive

Ao a"\ forlanll o vinr ac-c-arl b humn

LILA 2 AL 1TV -1 \? AT l I\PI A\ =AY L4 TTOTTOCT T
In ﬁ“PPc}"‘O?‘F@’suZ-Ea’é‘rq vied gﬁl s H@JTCS) 3 vést ed>0-09

1 M crocdrygnobeadsxion [splgner T|3§g@ks Versys MUrCsgs 12
harvestled fraomculturel in static T fllasks The table

2 shows t[Ra30xdfe | BBPKY S| exbressed- By the 1 1 '$ prodided

by tHe—two et fiods—were consrstent—=19—WO
2008/ 060541 PCT/ US2007/ 023846 Table 3: Conpari sion of
cel I[O(BG} f éiye/qynéﬂ@im'rg emgiyféssﬁ theliveydearitaidSOmd4Banter hisquot shows

t
e FRPAOST edpicheRetolinias 3y Sedvie) Bean BT i) s i geant foc
offrédcsmlnaaymem(tdead) Cyrteaxéﬂs(ex&(tﬁt)mor@&ilbgy%mﬂm@thw&ﬁ{ol of the
tatic T Flasks Mcrocarriers CD 10 (+) (+) CD 13 (gy
cofugu TRt S SpAfionenzg (-) (o) CDA4 (¥) (¥)  CDAS
73 (0085 tFlowEOméts) Adatikis. FrbId3 Ehdwothd redults (“+ positive” or “-

negative”) for cell surface markers expressed by human Umbilical Tissue-derived Cells (hUTCs)
harvested microcarrier beads in spinner flasks versus hUTCs harvested from culture in static T
flasks. The table shows that the markers expressed by the cells produced by the two methods

were consistent.
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CD 141 (-) (-) PDGFr-a (+) (+ ) HLA-A/B,C + +

HLA-DR, DP, DQ (-) (- ) Conclusions: [00861 Hunman
wislosisal Ti ssue-derived Cells (hUTCs) were cRECT/USEA7/023846

on Cytodex 3(r) mcrocarriers in inpeller spinner
Ta‘blleaakcbxhpmamto@ eell suffaee wreteins eqéssion &d thél@omdzeat eanded in

gﬂ# F er t nty days and had an averag
Staie Puifas 35 Pt g "YGTARETTEFS IgPiRRRI tlask gystems wdamalmq/by flow

cyR@fetrypassage ranged from94.4%to 99.7% Analysis for
expression of thirteen cell surface nmarkers on hUTCs

cul tured
surface

on nicrocarriern
n€elk SurfacegViedsr d

S was consi
rStitic T FLISKss

5t enCytaden3t he
c uMicroeakriens cel

cel |
I

culture

T flasks.joThis v

or k p@gvide

D

|n|t%aj evi de

nce

i ndi cati
and harv

g Ill@j arrTer

est La-bid

S Cdll c us
rnap( Sys

ot o —seed;
ems__ (BYAMPLE

expand,

P

Gowh o

f Expadéd Human

Unbi(k ) cal

Ti ssue-(dori ved

Cell's (h

UTCs) ©p 3WGSA, K

A, apd) PLG

A M crchrriers

in

Spi nner
conj unct

FIaSKS b%gﬁ/l [\

—on \AIC cont i A

crocartiers

ﬁll\l Fal
CAT 1

pot ent i

—OoTT v C1T AoCPT T J

lly proddée conmm

TToOoTT

erci &) guan

\J]\JLD

led

Human Unbi | i catDTBssue- g

AseptIC ||y C|@ﬁ%g SyStE
mani pU| at+on—r et et—tq
commer ci lal celdD })]r oduct 4

contaninatlonCIand noni t
a substanti al pygEagger s

att achnert f’l M’é}r ed i

T
t her eby prod nhar cel ( felds. =20 (\
2008/06054IHPCDRUSQDGV/(23846 )[00831 The @hility
hUTCs to attach to mcrocarriers made of synthetic
res%; %ble bi omateri al s was |nvest|gated i ncl udi ng
t he “8B719¢"0 t o maintain viability in spinner flask
cul {0086} Hamen Usbilical TikwEAeBved s (HRFIXRPHERGultitEPon Cytodex 3°
static culture. Expanded hUTCs were seeded onto
MIGIOSFFHEL AR }ng}egercs&%?r, flask bigreactors. The cells achieved 7.48 population doublings
onxotlw)éntS/ laai's dn@Ghd gr?a\fépagg H)U]ﬁﬂ)&ltfoq glul{lﬁg%)e sof § figm Cell viability per
hyal uf onate (HA), (nmonost ear oyl g ycerid
pagsagsangsdrfram b #d)to ??«/E%A) AmSQrfmaﬂxsreS(wmfehldﬁtai dell surface markers

onfAG e Y RSBl SHGRN LRI IR P B

surf e marlTer €xpression by
a contr IS eXa eria
hU/’Rﬁse:ulmfedl ureet cilturs ﬁlﬂasksr Thisa)Ed{Bplfomdes‘ mltml da;mce indicating

vest ed t sini zation,.and ee into
migRATetsctn Rl WL hhy B o e hOTC R iftanepriyprems.
static culture within four days dennnstratlng
retention of their proliferative capacity. This
denonstrates the ability of synthetic
Glowiel Eﬁﬁba'-ﬂdﬁd Hanh@ whﬁsﬁiicﬂSrnf.Buefd@ﬁaJJ Carsihﬁ@t:s)?«m MIG¥A, HA, and
flaks culture. Materials and Met hod
PLGA Microcarriers in Spinner Flasks

[0087]

potentially produce commercial quantities of expanded Human Umbilical Tissue-derived Cells

erived)Cel |
M Tedyce o

PRV~ and
Cl\lJaIIU arryu

t hué-? educ

ng operator er
oring-) Mclocarri(ens provi
urfage,arealfor celdy

o Cel T cutture—ftasks:

or,
de

D f

Microcarriers used in conjunction with aseptically closed systems can

(hUTC). Aseptically closed systems reduce operator manipulation required to expand and
maintain commercial cell products thus reducing operator error, contamination, and monitoring.
Microcarriers provide a substantially larger surface area for cell attachment as compared to cell

culture flasks, thereby producing higher cell yields.
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Table 4. Mcrocarriers Mcrocarrier Manufacturer

Process Method Avg. Size (mcrons) PLGA (85/15) IV
W@ 2008/060sker nes (W I lington, SCF 149 OH) PLGA PGDUSH)7/023846

IV 0.43 Al kernes (WIIlington, SCF 158 OH) MGSA |

Et hijaoss] ( mwﬂylolf RUTGOH Jo a86éh td Hcroddatds mbddb il AtBetic resorbable

(Sonmerville, N Disk 69 MSSA. II| Ethicon
b“{‘%ﬁEIW‘I‘SI ‘EVCS?‘\%“)‘G"SB‘FE‘HW cTaOUY toRAInER AN AR Pirer flask culture,
anfl ¥ YOTR fite Jpdh QéL6ecdPB thto H@ﬁd’@ﬂ&re@?ﬂﬁ@@ﬁU@i e )§ee’aed onto

Anmer sham Bi osci ences NA 175 [0089 aration of
mlmomnmsepmswépésolywédamd@rcem}l@é( ), m@pahwursyate (HA),

e L e

Cmmx 3§ mwracarfldtr@wetmxts@ usm agpatmlmt thi%l_e@mplas Tb@matedal with cells
were cugtu{elgl in %&x?%:t% %éilf}é for%c\:/'e:: da V\%S 11 O{Segg)y \R%Esel a%@g, z}nﬁtr%-seeﬁeéd into

statle gwllttﬁés f’lﬂm%e sé&dﬁﬂcelli&b@anﬂﬁdhn watic autioe e thérdlfoliodag s dérmdrtrating

t ube a0 2-mcron filter ssure an
retey é‘%elfrpéOI‘%P‘ée B ‘ﬁ&%"@t‘?g WsEUeY %?R}I‘W?ﬁé)’mhet‘c

bidrRdtéidld g be Rekichs aficrolieridth A Spines ﬂzmumm The reaction
was perforned for 15 minutes. After conpleting the

process, the SCF unit was di sconnected wth the tubes
of thifielifts Shd Mdnddie outlet of CO2 and noved into the
et agetih 3ha MR = 0Lt 01 WO 2008 060541

TapE4. MI0roRe846 chanber was opened The materlal

MRTRAEGE "and orlQUALGOE00L Py epd aPTeRH R e Sie

m crospheres. I\/[BA m crospheres wgr e prepared Bymicrons)

marecritienal nr necacec CCE_uni t wac

P TR Ti0gs wi [leRict RUTGH handCrand pl aced unddfd

the |Iam nar fl oy (blcgpd Two granms of MGSA was pdured
into a chanher CE unit under |the aseptic

n

PLE IS0 RY OFRe SaHkermies (Wdkngmosed Skds noved irto t hdS8
regul ar fume hodqgyyy The unit was gonnected with an
inlet tube withla 0.2-mcron filter. Pressure and

MG8ager at ure merdithiﬁ@b(@pmawﬂlﬁm) rSéD:FpectiveI y. The 195

r nt o ad Aty

T e T Ty DT T P IO

M@BAQESS, the SCH Eihicén (\@ﬁleﬂ'hl&cﬂ% GpRMing'Mifk) the tubggy

of the inlet and the outlet of and nmoved into the
HAani nar f1 ow hoddNeadairxedDravaemer| TREBICopened. 2000
Norway) Rheometer
Cytodex 3 Amersham Biosciences NA 175

[0089] Preparation of PLGA microspheres. PLGA microspheres were prepared by
supercritical fluid process (SCF). The SCF unit was autoclaved or wiped with 70% ethanol and
placed under the laminar flow hood. One gram of PLGA was poured into the chamber of SCF
unit under the aseptic condition. The SCF unit was closed was moved into the regular fume
hood. The unit was connected to an inlet tube with a 0.2-micron filter. Pressure and temperature
were 300bar and 35°C, respectively. The rotating speed of the blade was 250 rpm. The reaction
was performed for 15 minutes. After completing the process, the SCF unit was disconnected

with the tubes of the inlet and the outlet of CO, and moved into the laminar flow hood and the
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[ 00911 Sodi um Hyal uronate Processing. Five grans of
sodi um hyal uronate (Novamatrix, Pharm 80) was wei ghed
worosand4t he dry powder was placed in full sizeChostoon623846
a M xer Torque Rheoneter (Caleva, UK ). After 10
chaiabawas opénedi Xhawgaterial iphelutedrvops erandferesdad @ grinder Wit ligidnitrogen
ne mlliliter of ethanol/water (50/50 v/v) solution
a“&/ﬁ?“g%lded manual |y (using a syringe) into the powder

M x40090) AbdpRFatioh 8f MG Ghidd ki@ NMAY AN RBospRIN S| We#E Prepared by
for another 10 seconds at the sane rate and anot her

supgremtical flud processt RBHOTY Wait was %‘&Clj't"%?f wiged Wit &y ethanad and placed
unH@rttﬁcefaﬂmﬁl? AbvRESH TWdkdahns §f A | g op%ﬁ%e%ﬁoﬁghéﬁtlﬂeppf BB unit

. he wet mass was p ace I nt orizonta
uné@rrtmseemqoudlléon dihe SERme1ivaapldsed vdis enoverhingd the regular fumerhood.

ThgI ?[[%&{ g%orﬁgét&f ggggxll intd? ?.ﬁ)g qritgg Oglf-l%cggn fiter. g f)r(%gsluraerand temperature

n"was p e en
weﬁé 1 sobhnadt3.5° (Saespwtwplge @hevesating spaadofithel badha@s:lzsohpind The reaction

ram.was to for t he wet granul at] nt.o
was Smed ey Rgbuea: KB cagplioe e PRt the Sck Bifved fissonuected
withd@it tubed Srdhélialet kldthe Bitlet SO0, il MVES indeihe 14aMhar mwﬂ)bh ¥nd the
with a straight edge razor bladelnto pel lets of nm

chambyraffgRenefl00921 M crocarrier Preparation.
APP§Y%L ]Tagﬂzzym }—Iygﬁt?cmaﬁfPrg?e@Qn L0 SPafnk Qf:s%giff'uglreﬁeyalu

suspended in Dul becco' s hos ate bu |ne
(Nermgyrix, d’ha@h@)h’tﬁa weighgBowand thﬁ émmm@ebyamlmed it full sizahowl of a

M?x'g{ '%aréq ﬁhe\gﬁ{egé &TMS@W %‘te‘r r1]0 ge%oﬁﬁs O?t‘]"gf‘? }(I)r\f:]tﬂe {Sgcglgg eometer at

east m nufes prior to Inocu
50Apmrong midiliek yf etgpnol/ wete(h0/MESA) salationoeas aiddad mensally (using a syringe)

mtf) ﬁlieo en%edmgﬁlgurgs Zag(f{% gﬁ%f a%aglj nirﬁ%g%%ar@g{;lgiﬁoz iaxtgog}ﬁvr\ﬁh seconds at
th@ﬁ&hetrhle andisthenasllilitensBthanbyestertsbisn whd 1dBBSTaOphttern continued

su enddln 25ml rowth nedia for at |east 30
unfi 5 b epaf splupey Pl e e Paw9Yes Piased ifip the horizontal screw

ex Y@ HARARER aﬁaﬁglm)onﬁﬁx%lgsi ®hhl digRéled Hd1e3 éqmschga/‘bn a single circular

al cohol for hours. The et hanol was renove

Pagierpivag plasgd %tae el the gxgudpr atachment; nfesew\nepd wwyoarm and a hand
hel EaMSPR NG, iffkce the Wit %r?ﬁulgfog%tg &Héé% V\B@zg[gg /f(g'%lalgﬁ%%xtgbged into

‘mnutes prior to Inoctlation
difeCT w8ad0HABREE 4@ ckly 038G Udetsgantia yeredud menvatly cuthat straight edge

crocarrier beads were
ra%)gg g?mgg Peﬂﬁg’g%ngg@?%r at least 3 hours and
aut ¢au9ay e MicroxurtibrePdpyratdn. | Aygpeeimbtelyr granhel RBEPL @A $nicrocarrier
renove tion and, th t.od was
ws SOl R SR Y Beh 0 RRRaA b lpfe e 2B tof S o BRS was
ref6vedrbytagpitafion bhdahitorials werd ke susperib& In®@Sanirdf @fowdk! Bl tfyr at least 30

used. M crocarrl er MIligranms No. cells Seeded PLGA
m‘(“B@?&‘S‘)”?\?"B“”i‘B’“?OO 9.00 x 10 PLGA (50/50) 1V 0.43 330

4. 500093110 ApMeRithatel TEofeastdMG SKOmicrocarrier was suspended in 25ml 70%

ethanol for 30 minutes to wet the material. The ethanol was removed by aspiration and the
MGSA was rinsed three times with PBS and re-suspended in 25ml of growth media for at least
30 minutes prior to inoculation.

[0094] Sodium hyaluronate (260mg) was sterilized in 25 ml 70% alcohol for 2 hours.
The ethanol was removed by aspiration and then rinsed three times with PBS and resuspended in

25 ml of growth media for at least 30 minutes prior to inoculation.
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MESA Il 330 4.50 x 106 MSSA 11l 330 5.00 x 106 HA
261 4.50 x 106 Cytodex 3 775 9.00 x 106 [00961
wo p@sb@ti on and Culture. The materials, cell PEPES2007/023846
growm h medi a, spinner flask, inoculation and culture
con@b@'sp NShe a@dieﬁ)remhaﬂgﬁ, 77\5&@@&11 @}ftéﬁeﬁ B&infiérBEhr3dt®eads were
harvest neth used in 1 are used in

hyétmeg gAMb FBS fw@@ﬁ 3chepss ap&?%%%ved Dee theglay gf igaculation, the PBS
wa@'i@H(Weﬁ bPhs aﬁmxﬁrth@tytga&@@ws% Ed&g\ erlfbdi gwmﬂ maiast’sr at least 30

(<75m, CF, PLGA 50/50) and sanpl®es, and t
mlp@p%mqrm mp@rlat@lnoggl ng the instrunent, the har vest ed

cells were not counted using the Guava PCA. Al

harvested cells with debris were re-seeded into T225
TableS KMicridarriec quaritigy usedr vest yi el ds were back

M&admuhat ed from Milggramss ds. Results
M or er Vi | crocarrier

fr Aeed| NarcviissSeedéd|
Q1 Fa¥a) | C
PL;ﬁAé(SéQ% %Oéél cul 7Qped based |0h9%910hour s

popul ati on

PL‘@&'@OVS@Q VD '33 or

hi storical dat

8046 doubll
of hUTC gr

Ngsd x1@ Tour
owt h ki netl CcS

day peri od
in static

MGSAdl tions) The

é‘ﬂgatl on dou

- 501’9%0 = (Log

10

ﬁggggycbt =togit

060541 PCT/

\L%gcucu” 1

007/ 023846

IS

S R

-23 WO
Cel |

sed.
Fi nal

MEBalIHs M crocarr

|360 Total Ce

v 10 Q92

th))\/u(ﬁbi lity

Pl G

(Q5/ 15\ |\/n7|:
IOIT -I.\Jl T v A~ T

.46 x 10 NA M

3|

_l'\l ZAY - \J =

8.51 x

‘55(NAT0 NGSA |

(%9 PLGA
50) 1V 0.43
3.31 x 10

CyBIexWOSA TTT 2.2

3210X1099

¥ 106 94.3
[00991 Harv

gy 1o X 10
est Cel |

Re- S

NA Cyt odex
ed. Cells

harvest ed fromall materials (except Cytodex 3(r))

69‘3%:?@?@9%5’%8 C;I:_uélleises t’fh% %?en%ﬂgeﬂffﬁ)gf %rgﬁfﬁx:mg&ia, spinner flask,

app OXI per cms
mdmramen; telcultneroaditionsphedia edchange oliatfikity atamihgynd mell harvest methods

edl 0 pand d hUTCs were seeded onto
3 e v i

é?rf’ cultured in spinner

f | amsm‘ OCell Hupvesta e tdRfé Qﬁfo&ﬁis biybxbmms@dl Abbratih €. M@BA spin
re-seeded into statjc_culture cells that

GBSO MG SE L s hbiane T samplearany diepolsaie fehdqezing the

insSHAPeH], BRIh8rvestéEcell§ were not counted using the Guava PCA. All harvested cells with
debris were re-seeded into T225 flasks. Microcarrier harvest yields were back calculated from

the re-seed harvest yields.

Results
[0098]

hours population doubling time or 2.46 doubling in a four day period (historical data of hUTC

Microcarrier Yield Calculations. Microcarrier yields are calculated based on 39

growth kinetics in static conditions) The equation doublings = (Log10 (harvest)-Log10 (seeded))
/Logl10 (2) is used.
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seeded cells expanded in static culture within four

days denonstrating retention of their

proliferative

w@eapaostsyl Thi s exanpl e denonstrates the abiliPgT/082007/023846

synthetic biomaterials to be used

Tdbbe S HinalaCellf Yiaklks cul t ure.

Expanded Human Unbi |i cal

as mcrocarriers

EXAMPLE 3 Growt h of

Ti ssue-derived Cells (hUTCs)

MRRo&@tibagen coat

Spni_nner

erbtal\EBA an

01011 The a

r

0 viabiiey\bo)

Llity of h

bcarriers in

El asks f

PLGA ({169 %05 mad

el -Pkx k%?nt he

JTCs to attach

tic P83orbabl e

PIIA
1 NC

b

Wit
MR

r346§4ﬁﬂ age

ility to nm

T CO Ang
ntai n vi abi

AS | nvesti gat ed,
lity in

MepArdner flask cu

oo

P2 H

0 pr alAf er af

Evinand

e upon

oo Bk nt
CUr ity I IILU

MG8ad

ed onto coll

|&51ne10£nd t
3L;ul L

;g% . ®at ed

o
| A\~ Hullu

or oate

2rd hUTCs were
|

M@ashyiti( D, L-Tact i

nol y( nonost ear oy

- 10x gi°ycol

Lalvceride

de) 94BLGA)
Q-succinic

and
acid) (M3SA)

. . - 5
Hhicrocarriers. THe3®% Eocar

rierNfith [cells were

ChOH& B €0 T SprNnEfy f {@EBsKs for T %e days, harvested by
}{trvpm ni zati on, nc? re-seeded info static cultures.

-24 WD 2008/ 060541 PCT/ US2007/ 023846 Materials and
Met hods Table 6. Mcrocarriers Mcrocarrier
Man 6090} uHerveRr@tlcResSebitt Qe hamgstedr@® all (ategiale r(i@c)ceptl'(’jy%ex 3%)

BRSO P J3S (RSUREH DT SIS F49gPraRamaielycs0Q0y2 ipner o sa. The cell

haMe@teaJﬁamranleﬁat&rawm&ﬂa&a upM felse6dg 1 er Vetting-
Approxi mately 1g each of MGSA and PLGA m crocarriers

wer d0108k pExpanded hET(susra sardedoms REGH9k AR MSFS A pirtegals, cultured
in ShiRAH $8sks G WRIdaj ﬁar%s?erd%‘} s L sion, 1 @588 It Retic cultures.

renoved by aspiration and mcrocarriers were then
Theicalisethatiwareharvdsted Srom they smsna nnlcrmanmswsn ceet 99%viatdé. The re-

L s

prqﬂfﬂeﬂaevd @pﬁblﬂyyrhls: enhtpld degmhiteitss tltehatblli%BGf syetieticislotyterials to be used
asgi rati og, and ttg% m \%Hocarn ers were re-suspended in

s JUECHUETE O PRIGRT EBP I Bf (Vi trogen 1000, Cohesi on,

CA). The microcarriers were i ncubat ed

Inc. Palo Alto,
in collagen for 30 mnutes. The residual collagen was
col | agen coat ed

by aspiration and the

Gm“feﬁ SPRk ks HuHBEU MBHOACT ISk @@nbécr@ans%ﬁ’ﬁcﬁs%% coll@d¥n%oated
Mcrocarrier Quantities Used. Mcrocarrier

MGSA Tngh BlgA Bieresarmers S Selatier Fiasks
[0101] The ability of hUTC:s to attach to materials made of synthetic resorbable

biomaterials with a collagen coating was investigated, including the ability to maintain viability
in spinner flask culture and to proliferate upon re-seeding into static culture. Expanded hUTCs
were seeded onto collagen-coated or uncoated poly-(D,L-lactide-co-glycolide) (PLGA) and
poly(monostearoylglyceride co-succinic acid) (MGSA) microcarriers. The microcarriers with
cells were cultured in spinner flasks for five days, harvested by trypsinization, and re-seeded into

static cultures.

-24 -



PLGA (50/50) uncoated 260 3.50 x 106 PLGA (50/50)

coated 260 3.50 x 106 MSSA | uncoated 330 3.50 x 106
wo®Bs0b0senat ed 330 3.50 x 106 [ 01041 I nocul at i BOT/ARIN07/023846

Culture The materials, cell type, growh nedia,
MaRriaR@ndMeéhbds | nocul ati on and cul ture conditions,

nmedi a exchange, viability staining and cell harvest

net hods used in Exanple 1 were used in this exanple.
Tabtes. Rt 90641dR0541 PCT/ US2007/ 023846 Results Table

7a. Cell Harvest., Mcrocarrier Total Cells Viability

MicthcarfiGA ( 50/ 50)Mamifactueat 1. 20 x | PB6ceSSMEthoRL (A vg. Size
(50/50) coated 1.15 x 106 97.6 MESA | uncoat ed 1 82 )S
106 99.0 MGSA I| coated 2.39 x 106 97.8 101051 |PErany

PLGA (50R®) Beed3 Cel Alkerhes (Williggord, r ornStife coat ed gnd 158
uncoat ed MGSA arkgI;PLGA m crocarrijers were re-geeded
into T225 at apgr )mately 5,000 gells per cm gq. Four

MG8Xg after re-segdhideh ([Sorertlle RDNAREESTed Trom|both 195

materials proliflerated to over 50% confluencel [01061

Expanded human Unbilical Tissue-derived Cells (hUTGCs)
wer d0198kdébcroearer Brsparatien M@mce@lePW@mnandpmmately 1g each of
I r o M
MQBR a1d @ngﬁv e fo%glln%fé vfeqe 5§3Pt?]cifaizlg %11%% nd!:dal% Fné 9@, /é’ g&m\égolif(r)]rt 3(9 minutes
to s/cealhe aigodaruere SThernlemcle*/dssremdm&tl byves'perahm Mﬁﬁhﬂﬂlcr(fcams were then

t het 900/
o B 1SRRI e 150t NGO phERhe e e
(PBgys denonstrating retention of their proli fer ative

capaci tr Tﬂl s exanpl e dermnst rates the ability of
synt {HO3] ¢ Coilegenceqiing Vettgd pucroragiprsi@Bh B’Ffﬁd’ﬁu‘ﬂzﬁg‘yfor

ce§tPiNgQﬁ"6n ﬁﬂe@@rem@%dtﬂilra‘é‘plra%w& Eﬁe%ﬁro%&s Qfereﬁéﬂ@éﬂgﬁgd ina

Human Unbili cal Tissue-deri ved

2.9e reliagen sd@gwnd Yy itiazenl §A0cEesipn.i Im sPalcn bpuc‘rm)e fI'tha@R@mers were
1nc[ug%‘tg3 g_ﬁc-[)lng e?ﬁiéﬂt %OEr}ﬁrng%so ?tﬁ&?m&ﬁ{) &%sgflgb&ﬁ?ﬁ @gjmlaﬁ&'?and the
cogmeatcoatectma:mpaglcwawererwasbw thet emes wrth PB8i ng t he

ability to maintain viability in spinner flask

culture and to proliferate upon re-seeding into static
Tabld 1.UVEcro&at pien QadntitiésCeed.Wer e seeded onto

Moo oo ggmﬁl’fgcr%%fsed PR CaRrSedarpy! ol yeeride
PLGA (50/50) uncoated | 260 3.50 x 10°
PLGA (50/50) coated 260 3.50x 10°
MGSA I uncoated 330 3.50 x 10°
MGSA I coated 330 3.50 x 10°

[0104] Inoculation and Culture The materials, cell type, growth media, spinner flask,
inoculation and culture conditions, media exchange, viability staining and cell harvest methods

used in Example 1 were used in this example.
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(MGSA) materi al s.
mcrocarriers were al so used as a

contro

Commercially produced Cytodex 3(r)

| inthis

we2@nobis41 The microcarriers with cells were cuPCT/USIOT/023846

spi nner flasks f
Rekiilygpsi ni zat i on,

TaWhimaf AU fiveder ocess Met hod Avg. Size

L1l _FEthicon (Qnr

or five day

s, harvested

by

and re-seeded into static cul tures.
-26 WD 2008/ 060541 PCT/ US2007/ 023846 Materials and
Met hods Table 8. Mcrocarriers Mcrocarrier

VAN | e, NI

Spinning D s

(m crons)

MGSA
k 104

Micyacader 3 Amer s

amipfab§ellenc

es ViaRility §74) 01

08]

PL?A’{S@’%@%MC%Q&ET

rocarri g

Pargg§ Prpe
r preparati

T ExXa .kelf
on. See Exanp

or Cytodex
le 2 for MSSA

PLGAC(S0(58)esatedet t |

a2t 1 N lLiheant A
TOUTUAL U

ng larfok pi°epa

d NCCA

rati of7.6[ 0109

(«d

WwWhnr n ~nnt oy
I VUCT cTieTT

| Gelatin
f uged, the

GRS PEBEEd by

ST

as

and rggguspen

ded in 25nl

M@QSA3 cgafePel atin

ILncubated in gel

solutd png® Th
atin for 30

€ m cppganers
m nutes. The

wer e
esi dual

gelatin solution was renoved by aspiration and
gel $10A} cHaned Gelldleateed. r Cdls hamnested

&Apr%%ro% iefsSverdlt

ore 1 nocul ati on,

anfel

PEREA b 1o 250 oy b

Hego

ately?5000 cehd

m-crocarri

t he
atpd and uncepted MGSA

gerr%ﬂlysq. Four

dapeafts reseeding thedelist ladvestad fromibofBEatérials mblifeméesitto Bven 60%os

Coa&% aut ocl aved. On the day of

i nocul ati on

t he PBS

"%noved by aspiration and the Cytodex 3(r) was
I e- $MDPE NHLshnded g Umbikehl AisurdetiVed @ABI(MIBOCs) Werdeded onto

rior to inocu

collgpsp cpatedBLGRA @
hal%%ﬁg@gy
330 5.

coate

| atj on.
B MAA
atibn, aHD EORERM imtd Qtafic Aftudes1PRe cMPBAt Whik harvested
00 x 106 Cytodex 3 775 9.00 x |0 [0111]

Tabl e,

CEIPTEF ©

9a rocarr

Mt‘f'\f/lFff

GreRmEer

Sk fgy s days,

fronh the ynhgtis Anigieearaers pigrecoverr o winble o &hg ersepdscellg eypandegi static

cuftl@\Withi B

conai ti ons,&%g

ol

nge,

fr!:t@tﬁlﬁn .oif

Vlag?ﬁlty sta

Whtirdrled

?ﬂagﬁg lr;lg\we‘?(ample

In

demenhdtratea theability oftyhibelisc hismaleiials ©bampddars miawearnge brispinner flasks

is exanple with the foll owi ng exceptions.

The

h
Cuft'ﬁ%'c:ulumspeed/frequency was 30 rpmfor 2 mnutes

every 30 mnutes for 8 hours.

At eight h

ours nedi a

vol une. was increased to 100 ml for the MSSA and 250ndl

EXAMELEA Cytodex 3(r) and

t he spinner speed was set to

45- IGHoWaPOt Expaated Hainah UbiRad Tisseddaied @lis @I Cs) on gelatin

[0112] Media Exc

hange.

copfed MG SAMIicrocapiiers in Ppigpen Jflasks

[0107]

After three days of culture the

The ability of hUTCs to attach to microcarriers made of synthetic resorbable

biomaterials with a gelatin coating was investigated, including the ability to maintain viability in

spinner flask culture and to proliferate upon re-seeding into static culture. Expanded hUTCs

were seeded onto gelatin-coated or uncoated poly(monostearoylglyceride co-succinic acid)

(MGSA) materials. Commercially produced Cytodex 3® microcarriers were also used as a

control in this example. The microcarriers with cells were cultured in spinner flasks for five

days, harvested by trypsinization, and re-seeded into static cultures.
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stir plates and the mcrocarriers were allowed to

settle. Approximtely half (50m and 125ml) -27 WO
wQo@8/0aBd641 PCT/ US2007/ 023846 the nmedi a vol uPET/MaR07/023846

renmoved by aspiration and replaced with an equal

vol pastefifls hnéMetigdswt h  nedi a. [0113] This net hod was

used for the MSSA naterials with the foll ow ng

exceptions; 50mL conical tubes and 10 m trypsin

TAbEES - MiQdddthieN | harvested cells were centrifuged,
re-suspended in growth nedia, and cells were counted

Misyoaasiieny a Guavd Mamufaeturerunent . RdsotessMettmd| d ANg. Size
Cell Harvest. Mijcrocarrier Total Cells Viabilitly (i?o
MGSA 111 uncoatdd 9.71 x 10 89.8 |MGSA |11 _coat/e ToBy

MSAGH 83.3 Oyt ddtkich Goberallc]NI08 ShichGE THjk Harlvest 104

Ro_-_Cand ll o harviact nd t+ho nnl ﬁfl ] caat ad
\v I T VO UGOCU T Tl ITe T T I 1T oo oo

C’ﬁ?ﬂ?"&ncoat ed I\/[Skn }?‘QF“E&J’\XIE;';I P@seeded i ntjo T2287°

flasks at approximately 5,000 celTs per cm sq. Four
days after re-seeding the harvested cells, thg cells

pr ollQ108} aphicroeasrierBiergmogn: ovee Exdanple | fonfiyielex B prisraearier
T re
e A G L S TR L e
coal®®g] EGalatincedingn Uspiatedev G Aas RBS fW@re dentv@gﬂé,th PBS removed
e [ o see into static
by Ph o B bR M A0 oL et SURER" TP BB Ve
m@jomtbmm getatini for WWaninniee r ThewesiduabgedatinG0Mtivn abd mmoiRhEby aspiration and

re-seeded cell s expanded | tatic cu re. with
e, 5y G USRS a0 PifQ A AR BRSO PRY pd 16-uspended n 25mi
pRY. ol i fer at ive capacity. This exanple denonstrates the

abi Iité gel atin-coated synthetic bi ghaterials to be

used08] mlhe dryhefare ingeylyion, Eismg{aftodex 3s pigrogarrigr beads were
hy@éé'éﬂr onﬁl PISER) Bl lbdst 3! h&frs §Ri Afdclaved G @€ Ahy 6t‘%ﬁoc‘§lF¢%§ﬁ’ the PBS
UTC cultures for cell produyction and recovery
w@rw\wd@fy amqggmj@ml thqﬁﬂgdqua% weag a¢-sispended im growth media for at least 30
I nuf actured by SoloH Il, Inc. Sol oHill
rmg‘f‘]gl eée}rtls %"gg‘ﬁ ﬁr.@ (Ann Arbor, M). The m crocarrier
beads are sold by SoloH Il in their catalog, and wl|
Tdble 92 fMicredriier Qastities Usal.| agen- coat ed (cat al og no.

o~ UTT ULJ.

lef%"ﬁ‘é”d?ﬁ n- coat ed j?@%/ﬁ@’étl n FN0 ccﬁﬁsa&tﬁﬁeqwo PF 104-

104 15210 I_II I L EXY(r\} 11 /r\af Ql oo-Nno 112_ 170) and

MGESR TN .unb&d¥E8] FAr33pUTC produc p@p 10N Ser um cont ai ni ng
nedia, coll agen-lcoated, pr orJec_t_i_n_-_Tcna.t_ed and uncoat ed

Mﬂﬁéllﬁxeﬂt}fdll m gri8Barriers wet-@0 el uated| for (1) cell

cﬂé&%‘a””ﬁ'” 21 775 9.00 x 10°

[0111] [Inoculation and Culture. The microcarriers, cell type, growth media, spinner
flask, inoculation and culture conditions, media exchange, viability staining and cell harvest
methods used in Example 1 are used in this example with the following exceptions. The
inoculum speed/frequency was 30 rpm for 2 minutes every 30 minutes for 8 hours. At eight
hours media volume was increased to 100 ml for the MGSA and 250ml for the Cytodex 3® and
the spinner speed was set to 45-rpm continuous rotation and incubated at 37°C.

[0112] Media Exchange. After three days of culture the flasks were removed from the

stir plates and the microcarriers were allowed to settle. Approximately half (50ml and 125ml)
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spreading, (3) growh, (4) efficiency of cell

di ssociation and (5) cell separation from-28 WO
wQo@8/0aBd641 PCT/ US2007/ 023846 mi crocarri ers. PAUB2008023846

conditions were nearly identical to those used to grow
thedé s volomg elad tdntoved bptispitationdab rdplazskwith ed efual wRask &ffresh growth

.crocaner cultures for experinments 1 through 5.

ual whole cell and cell release nuclei counts were

useqof19] CThisMeticd WwisliSeddbomé MGIImaRSals G&th khe ﬂ?mﬁé exkptions;
culture initiation (seeding density (N)), cel
50H5F9*§%3t1 tubes andsl9anli thypeig usdee poi nt (Nh),  tine | n

cul eXP

" evd] Lo RRSAC Shs AR Suifiecd RORUDB, T OWM ot and cels
wqﬁdoummdrby upreg ajgoive BEA onstrdmens! i ng (PDT). [01191 In

these studies uniformcell attachnent to H LLEX(r) 1|1

and col |l agen-coated mcrocarriers occurred within 1

hr @®egulés hrs respectively. Pronectin-coated

I crocarriers were elinmnated fromthis exanple due
T&e%s@il{gf‘%@fuy attachnent results. Simlar to hUTC

m

Mitrecirier N g€l at 1n- qeahednd- 275 Vigsiygoyul T ur e fl asks,

spreading occurried soon after cell attachirent to

MGBAIEneqatad) and cof-Thyeh- colat ed #P&rocarfiers. The

MOSATH EREqT Of rovq_gjx'wssed oTT |‘\ii3 md—PpPT val ues,
were used to conpare tissue icultures and jricrocarrier

Cytadex3r es; cel | s |gr o0 x l0'T- [225 t98sue cu| ture fl asks

were—used—to—seed—m-erocarrier—etHture—experinents 1

through 5. For cells grown in T-flasks, Nh val ues

Wer oMSt hiHa s GeNgR-S2kd. 3C 8lshadOdéSRdn Hﬁ Rlafin ¥oaté¥tnd Whcoated
and PDT values were in _the range of -36. Using

Mg Armajerialfewers eatecded intodgpe fpsks ematomxw@y 890 ¢3H per cm sq. Four
dalJd £He? fRLLHiRE t}ﬁlhlan@gt@d depashddelii f)ﬁéhf%}eh'&f 8 Sver 084 Lhluence.

ranges wer e basi cal y |dent|ca to cells grown 1 n
T- f [@&dRE . Expradediinentlmilienl app;@aienmi Gallsghl$BC$) aterwiseeded onto

C f\qnit&?alsg %uﬁr [gg]éllt.lf] ta@rpéoq 11;#8 u?ﬁdt 1'11@ nner%él!%%@réf?veta??s

I's weré t I onar
haoebted by trmmiﬂtabmﬁ)d(ld je-dekdesinuto saté J:uilyms dbatedld that were harvested

I Gr rier. nd T- k inr si ngl e. )
i S R et e R Pl e PRt S S i st
cufire mﬁlim@uﬁl@s ﬂ@ﬁkhﬂsfrﬁdlgfraént%@f e R pFdli@dratduel chplicRy. This example

scal e-up fb (C;giaéqn paratiaon of cells from
depopyiases .ﬂ)e ity rca@ts NPt HomrErse 1 e t@?%awerroa@aers for
spinBEAWEK Yulludd.€S ranging from 72%to 146% MNATERI ALS

AND METHODS [01201 Reagents: All Studies Tissue

cul tuyre flasks - T-225 Corning, |ot# 13005020 2%
EXAMELFS Gel atin - Si gma Corp. Culture Media - DVED | ow

Feﬁ&nHﬂi@ﬁGf Smmroépﬁm% hbYCR@NRUFLs fbe 1 production and recovery
st re(%slorrym hUTC line: Unb 120304 P6 Bell'co spinner

f | ad®d7] 16GoowtB obspangse iUl s wap eabuatedsnamieiopgiaets aranpfactured by
Soiﬁﬁn-%gﬁin!élr SOlfﬁggll ﬁ%ﬁfebﬁ%, Iﬂcnﬁknn%u)r‘,:ﬁﬂ)gf tI’f\@lngJ?&came?ggads are sold by

SoloHill in their catalog, and will be referred to here as collagen-coated (catalog no. C104-1521),
HILLEX® II (catalog no. H112-170), and pronectin-coated (ProNectin F, catalog no. PF104-
1521).

[0118] For hUTC production in serum-containing media, collagen-coated, pronectin-
coated and uncoated HILLEX® II microcarriers were evaluated for (1) cell attachment, (2)

spreading, (3) growth, (4) efficiency of cell dissociation and (5) cell separation from
-28 -



WD 2008/ 060541 PCT/ US2007/ 023846 Table 10. Sol oHi ||

Engi neering Mcrocarriers Mcrocarrier D aneter
w@oroBacEs4Ar ea # mcrocarriers/gm (mcrons) (cP@I/grI007/023846

H LLEX O Il 160-180 515 5.7 x 10 Coll agen-coated

mit@ddardidd. BGlurd conditichd wekd gy ideiticaniatiede 128 t@drdwIMCE-if gelatin
X %g:&gigé% Spi nner. flask vol une used for studies.

COREY &-27adFLRCLORT EBYRE BceraTEY SultugtdpriexpeRraenis! through 5. Manual

wholiefiah8 geli RicaseUicRBcolints WeR3Bd B calcBh24TC growth indices: cell
Abbrevi ations. Ni= cell number at culture initiation

numberea iclgre andatioy fseedipe-density (Nibrapl dervest aba spoeifipd timel point (Nh),
tinﬁpé | fRuRie Bfprissad lhgiggrg @, Wgﬁhh‘@%ﬁ%ﬂ qé&fgﬁgh&ggfﬁgﬂ doubling per

= population evel r=pgopu
24phonrsZy), anddroueDerpapslapen dgubhng @DTon doubl i ng

Mcr rie rel,imn T S ni zat | od,1Q1231
Tho 8L iPheselSfialSLARInh LI RRERCFT WY % H36a flfsBitieonted
mibioohraigis@aturedfwéthjn hivadd 4&kd respectiyetyh @rdfettirEX{atel] nhitiotdrriers were
.or. ¢coll agen-coated, nmcrocarriers allowed to settle
el o ey R B ot e bso Sy 16 hOYC grown
in Bti6tiPEcatdd BL2S tiskieculietel fablaggiteading loBéimdell k6dnSaftéBEeR attachment to
hly rinsed by adding DPBS at a rate of 2x -4x

t hor ug
HILE 4 10 colfegepeape BEoaBIcrh ol hg Bcawremengpfggowty bsed on Nhand

POOYalid3, WO S8edt Bofhfd RSRE Eulife’ aDRlictlcHrRAG MRS blom in T-
The flask containing cell- l'aden mcrocarriers wer

226 tissye wakire dasks war w56l fospgd migrasamriengydinegtenpesimentsr1 thipugh 5. For
; ) 2 5t 4, 2
LB PR TRASSRA 35 190 B ot
POT yqhssis wefinO0hdangvas 2a8de Usmp nearlyadentiodl cklk e tare/anditidnfor the

nicracartcier . The f containihg. cell-laden )
mitoep BE eI b RRly s MATT S8R e Bicpli ericBHR felts grown in
T-f1&9KP.e TR tiloSutliREs appediftd bl RSocialddavitticBt HBhmer tind SiimMufcating,

fromthe mcrocarriers u5|ng m croscopi c_observation o
pethaps; thspeellg giere 1pithsetiationary-feaih ghass-oRepevabpteelipfrem dJLEEX" 1T and

collibeAlBatPMir@@HekYand T-AARs RENRE irfrob®st GHFR! @ 8hspensions. These
disl odge the cells. The mcrocarriers were allowed to

prefisnipary resyltypra promysiaggnpdirpquined far mieraeantiovicnliurs spnda-wraefdiiTC s.
SRR Y5 O R OO0 vy
raiggamgpirom §2% téM€9%carrier Cul ture; Taking sanples for
testing and nodi fying the trypsinization protocol.
MATERIALS AND METHODS
[0120] Reagents: All Studies
Tissue culture flasks - T-225 Coming, lot# 13005020
2% Porcine Gelatin — Sigma Corp.
Culture Media - DMED low glucose, 15% FBS, 1ppm BME, 1% penicillin/ streptomycin
hUTC line: Umb 120304 P6
Bellco spinner flasks- 100 to 250 working volume custom impeller by SoloHill

Engineering, Inc. Bellco straight blade impeller.
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101241 The culture vessel was transferred fromthe

i ncubator to the biological safety hood placing the
woe@sebosen a stir plate set at 60rpm Wth t hePCTVUB2002023846

in the stir node, a 10m aliquot was obtained with a
Table 1. SolqHilltEnghiceringMicrobareiegh one side-arm of the

vessel—into-the—m-d-point—of the culture and free of
Micreeartigfo| | er |asDIAMALL  ThwrEpce Afien | fauicracarrigrs/emed t ¢

a 15mL coni cjal (,;,,@hﬁ,s) (Not gm?fe@fy cells/nl, the bead

10

pacg is part of the vol ure renoved fromthe
HIELEXUAE. ). Thie nli6Bri8@ar i er sSMere alSiTowkl t o settle by
Céﬂag (io)éganu' tihe llig_téilzl WaS T c3510v_cu' 'ug6)wdsm te—The

en mirocCarriers were rinsed twce with 5ml of
ProiBn-cditéder rerml\z'tmgzthe semo)nd ri msﬁexl:(f5 DPBS,

trvynein ( was—ad -2 Aln' wre-—90

mi el G} r F@F"ﬁsa{@ﬁff e e Bt 100t VEvATS o DA ed 075

cmPNB0M Gk Hdatddeh SudiBd Prheighly pipetted and di spensed
repeatedly creating single cell suspension. The

mcrocarriers were allowed to settle by gravity and
t he g supernatant was coll ected by
pi pé@gi %Elét tg)ylgel |'s were counted. [01251 Nucl ei
r el &bs eelminhizd at c&lmremlt.iﬂlonﬂ(sehdmpg@mmy)s m crocarrier
cul tyre I t ak vvlththe|rrpeller rotating at
50- rcﬁﬁn%a%\;\%sgmta AR I%drtﬁrg%lp?lo a tube then centrifuged
200g=ftie in Dultdreexpedseddan hbwas super nat ant was di scar ded.
H LLEX(r id not require centrifugation).
Thetpgg'l bﬁtl‘?(ﬂ%q“b{’:‘ﬁglﬂ' %rs were suspended in 1n 0. 1M
C|t|1—4=1§0pam1§haajb§§§ﬂ>éfaqihfsn water for the hypotonic
effect) containing 0.1 %wv crystal violet. The
cont&HFrbrsger papulation doupire mi xed wel | with a
vi brom xer (1 mn) and then incubated for 1 hr at 37C.
Evaporation of the contents of the tube was avoi ded
by dbicnmegarsier Realimandny FvaiihizeldoniMethidgat or or by seal i ng
thet[(Sl ?E %é ﬁ?]s% @%{) tﬁnséﬂrémorﬂd{e%wbﬂgﬁg { eb(?{]loélgzﬁ safety hood

con e were m xe
allowbigahd HELEST 15} er ctoliegenfcebteémmiocatr&rmwwadjtd seitlewggeavity. The

nt ed a toneter. rocarrier
et e Y BRSO bitFEh Gy | Rl HoBE R or Here
th&raighltinsed By bélisd DPBSI af rateldif 2k mx%ﬁlnmltheﬂieatfrﬁbck-w the vessel
met ho? of determ ning the nunber of cells in
bepng cpigfl npito duse thepigrosprzieryaas disiofge the gellgy Lhe @%ﬁéﬁpeﬁammg cell-

ladeH SREER e R ravia waHbd 4140-55R] hbRARGfERM e %plﬂmums The
D@gﬁregatl on of the mcrocarriers and cells. [0

Wgs rempxqsiend tenvash stop sgpgafed. Thigerappedng the sqcmldsnnse of DPBS,
try?%‘lﬂ 6.05R MNvad\Rided £ 248E LPExBAFIIEme S%RWC%ﬁe?gégkg?H@ﬂ{ # containing

or cell” attachment and uniformdi stributi
ceBilasien mi¢roeneriery pesstisfed aSH) -3 rpv at rasosiemperawire for 15 minutes. The

en-Cco
cotf e Tendyeq Sl i pick b AR heckicobPlfacign iy 20400y ipere.

THewticwparriers wefd rasted upand gas\mugenvl@ ireths gipetteto canplefel)aﬁ&dodge the

coffoThedRieT R e Hob R sl erH pil e S folafng Sipernatant

wdsitbRéchaditygidetteSti rring cycle (i). After 72 hours in
culture, the contents of each culture flask was
prepared for cell nuclei release counts. -31 WD
2008/ 060541 PCT/ US2007/ 023846 101271 Vari abl es:
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1) Mcrocarriers. HLLEX(r) 11(H), Coll agen-coated

(C, or Pronectin-coated (PF) in each group 2)
w®R008/0605g1 condi tions within each group: const aP€T/US2007/023846

stirring at 50-60 rpm or intermttent stirring 3mn

on ®rodakk BévelopmemiSteps for Sumplingl d MicoscaripertQuitdde; Wakikgsamples for

bef or to.constant stirring 3) Inpeller.
teséﬂ%f’?)‘ﬁﬁ"?%é’%tggtq’pdfmﬁ”ﬁ%”ﬂof_of (r) Il mcrocarrier

cul joap, TRebliGg vedReWheransfeREd bR tHeMcuBhIOLTo the biological safety

m crocarrier ﬁnou ps. Table 11. Metrics per 225cn? of

hopdl plagiag fei vesse e B Rlafs set at pPrpms SHiththeiculiuse i the girgnode, a 10ml
ali@g& RAX bbtan8d 4R ) 15 lﬁlh Ip%n@&t éﬂtergeddfdlr&gﬁ offe si@-arm of the \gssgé into the

| agen- coat ed O. Pr onect 1 n- coat ed
mig-poin of the Fuimeind(fm@lf émtlmedler @ﬁsemblzzm dihe #ltmet was transferred to a 15ml

B0 TS 5 g Bl o
Cukﬁﬁi)aﬂhhwifﬂ)daﬁfw wée 311134)\'69&6 saifpebyGera iy Sl TS I{ldaliafZ\@ak removed by

. rm .
R e b 8 R P
seddntl Rinsedfl BPHB)&ﬂypéiﬁ (0003 tveuid tad deldiat & tafofAR D xi vdtueie B intierdtarrier pack

@off cycl e. IIa%coated mcrocarrler cul tures
and Aot (04T 10 YA TBBHIES TR T PSR "effcEaitppeted and dispensed

reﬁ&&ﬂ@%%aﬁh%(;ﬁ%le 6 NdukptABIbn Wht hi&rBédrridth (vBreGRBWEPB settle by gravity
stirrin agen- coated mcrocarrier intermttent

ang fhe| cell cermutlmg éunematamhwaﬁ‘ qoflegtedby mipatte sand dlragsdls were counted.
m CHOGI ' Makis: 2RY d!e%éi‘ﬁo%s A f“yﬁb‘m? fibthS eﬂ&&"}%@ﬁkc ?%Hﬁﬂure sample,

t he  aggregates amati c decr easy ng t
takco umthsxhe iﬁrmﬂeo’bnanng:aiét)éﬁ rpimcwascansiereed to altdberteen cemtriduged 200g for

s oS SR BbaT GRRT Gt HELES! b Teopln frwirugation)
Tht Zuelléaﬁfmictcﬁaﬂfersﬁeéré sudpéndediEimil 0 Mo ddﬁ‘iﬂ(ﬂfsbcﬂféﬂ in water for the
a5t B ST T E o S B e v
wisd @Bhfigkr i Mir§ ahll Gefrlincubated for 1 hr at 37°C. Evaporatlon of the contents of
the tube was avoided by using either a humidified incubator or by sealing the tube with plastic
film. After incubation the contents of the tube were mixed again with the vibromixer before the
released stained nuclei were counted with a haemocytometer. The microcarriers in the sample
do not interfere with the counting. The samples can be stored for up to one week at 4°C. This
method of determining the number of cells in the culture is most accurate when cultures are
evenly suspended and when culture conditions have avoided aggregation of the microcarriers and

cells.

[0126] Study 1 Experimental Design. The object of this experiment was to define basic
culture requirements for cell attachment and uniform distribution of cells among three types of
SoloHill Microcarriers. (HILLEX® II (H), Collagen-coated (C) and Pronectin-coated (P)). Three
microcarrier groups with two spinner flasks per group were set up. One flask in each group was
initiated with constant stirring and the second flask in each group initiated with an intermittent
stirring cycle (i). After 72 hours in culture, the contents of each culture flask was prepared for

cell nuclei release counts.
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No attachment PF PF PF PF No spreading H, PF, C PF, C PF

H, PF,C PF PF Partial attachment C C C Uniform cell
wale@siootsuti on HH H CHHH Mcrocarrier aggrRPgHUSZINT/Q23846

Cel|l aggregation PF PF Table 13. Results of Nuclei

Counai2mp Wfriadles74hrs. In Culture (i=intermttent) ch

Ni °DL r PDT. A -coated 225 00 x 106 1.6
0 '5'? recagaeréom@%% 3@3@23%?ﬂw:feat%f@a@ré’ﬁor@s%& %?i‘tfid PPy in
225 eohQfoup 10 6.-00-x 0 x 10 1.0 0.32 74 1 1.33x10
2.70x10 HILLE Il 225 3.00 x 106 1.24 x 10 2.05 0.66 36
1 1233mmeondifpysthin egch gmogp3. 00 x 106 1.26 x 10 2. 06
0. 6Zo&5an§st1rﬂmé‘-at%§@ Iﬁ é’qwlh%%néﬁmﬂl d'neﬁlﬂb-%oggm and 30 min
this study, constant stirring for agen-coate
offHiot =)y 24)hohits bérforelcbammglt@comtahttmrrmgl nitiation will be
useg) Irgz?%] {JSJt J‘]%r hrerI-hE Eﬁ‘yﬁlrglc}o%anqgrt cu'itu%u ﬂe?lco 1mpe11er
for ™'h spreading i n serumcon
foﬂﬁdh@ootbﬁl&ﬂ:ﬁbcﬁhm@o@s&perl ment al Desi gn. To
det erm ne effects of seeding densities on the hUTC

o i ndi ces, crocar.rier groups wth 3 flasks
O MR B s Lot ° O P 2" | asks w thin

Mar@ﬂawpr cont ah nalt useflf e & microeargtieny(appemi [ i es. Cel |

rel ease nucl € t(gp‘ﬁ,gs wag used as a quantjtative assay
at one tine poin 1)\/vean days 3 and 4 in|culture. -33

HI‘IADEXBOB/ 060541 PCQ'#4JS20)25(X21®§46 Tabl e 14. hUTC

nnnnn o - Cr oHb—ecm 2 F

Cutr 11 CliIoTlT U ”] U A\ B B I a.)k 1 Fl ask 2
C@F%“é‘kc"?eam LLE)Il? P63 75 j’%"?"iopg.o x 10 .4 x 10 1

Préneétid-Qoaled3x 10| 2. 04D Ce boikmoerocarrier 6] 12 18
Col l agen-coatled 675 4 51x 106 9 0 x 106 114 x 10 1

6. 7x10 1.3x10 104 Cells/mcrocarrier 5 10 16
[0128] Constant culture conditions at initiation;

e 225cm’ total surface area per 50ml media
o 3.0 x 10° cells/225cm’

epH 74

¢ 37°C/ 5% CO,

e CBAT serial hUTC line 120304 Passage 8

RESULTS

[0129] Observations: HILLEX® II cultures showed uniform cell distribution and single
microcarriers confluent with cells both at constant stirring and intermittent on/off cycle.
Collagen-coated microcarrier cultures showed uniform cell distribution and single microcarriers
confluent with cell with constant stirring. Collagen-coated microcarrier intermittent cycle
culture for the first 24 hours formed microcarriers aggregates, with cells growing around the
aggregates dramatically decreasing the cell counts. Pronectin-coated microcarrier cultures were

unsatisfactory using these culture conditions in both groups.
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Tabl e 15. Metrics per 675 cnR of mcrocarriers:
M crocarrier W used # mcrocarriers (appox) (gr
woaoBmedsk1 1. 32 7.5 x 10 Col | agen-coated 1.89 BCTUK2000023846

[ 01321 Constant culture conditions at
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Table 13. Results of Nuclei Counting After 74hrs. In Culture (i= intermittent)

cm2 Ni Nh PDL r PDT

Collagen-coated 225 | 3.00x10° | 1.66x10" | 247 | 0.80 30
1 1.33x10° | 7.40x 10°

Collagen-coated 1 225 3.00x10° | 6.00x 10° 1.0 0.32 74
1 1.33x10° | 2.70x 10°

HILLEX® II 225 | 3.00x10° | 1.24x10" | 2.05 | 0.66 36
1 1.33x10* | 5.50x 10°

HILLEX® I i 225 | 3.00x10° | 1.26x10" | 206 | 0.67 | 358
1 1.33x10* | 5.50x 10°

[0130] As a result of this study, constant stirring for Collagen-coated and HILLEX® 1II

microcarrier culture initiation will be used. The intermittent stirring cycle is not required for

hUTC attachment and spreading in serum-containing media.

[0131] Study 2 Experimental Design. To determine effects of seeding densities on the

hUTC growth indices, two microcarrier groups with 3 flasks per group were initiated. Each of

the 3 flasks within a group contained different seeding densities. Cell release nuclei count was

used as a quantitative assay at one time point between days 3 and 4 in culture.
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PDT 42.1 51.1
H LLE 11

%viability 98 97 Table 16b. Count #2

Col | agen-coated Flask 1 Flask 2 Flask 3

wo-kasleB4F|l ask 2 Flask 3 N /675cm 106 9. 0x10 BCHXS1D07/023846
4.5x10 106 1.4x10 N /CWM2 6.7x10 1.3x10 2.0x10 6.7x10
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the cell suspendBtmS)as|fil.tered. Table 1f7. Vari abl es:

WWTCW?—V& USESh # T sTiers Tnpet]| er Phenol

H e hrans) (appox) Hi ZéﬁH% 225 0.44 2|5 x 10

thgﬁemnﬁbne Col | Bg®n- cpaFed 0225 0.64 2.9 x 10 Bel I co
Heluded—0134]—CelH—suspenston—pool—Fo+r! seedi ng

L 1 4 ~ _
flasks Cells suspended in Hayflick media w th pheno

Red Cells suspended in Hayflick nmedia without pheno
(0182} Cowsientsulegropditionsaliiigtiencondi ti ons for initiation

%XT%@MI%M@M@ P]agsgéé)& Passage 10

stirri ng at
e constant stirring at

55 60 rpm

Const a

e 675cm? (3X 225cm?) surface area per 150ml Hayflick media

® 37°C/ 5% CO;
epH74

e time in culture

e one cell suspension pool for culture inoculation
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225 cnR surface area per 50 ms of conpleted Hayflick
medi a 37¢ 5% CO2 pH 7.4 Tinme points d2, d3 and d4
W@ eoopoesged i n hours post initiation) -36 WO PCT/US2007/023846
2008/ 060541 PCT/ US2007/ 023846 Table 18. Results of
Rgubswivel welesse axplemats and celd prowtk imkics afterc$8hrs 4o talltisre
H LLE Il Coll agen-coated 47 hrs 73 hrs 95 hrs 47 hrs
73 hrs 95 hrs N /225 cnB.0 x 103.0x10 3.0x10 3.0 x

Tabb316d. XCol@e #Ni / cn2 1. 3x10 1.3x10 1.3x10 104 1.3x10

Nh/225cm 1. 4x10 2 2x1 3x10 1_7x10 1. 5x10 Nh/cm
6.4x10 9| 6x10 3IIHRLEX Hx10 6.8x10 Ffmlazelzcczat@i 1.3
2.5 2.3 r87 TRk 0, PDT? %‘

F Flask ]

36.4 29. AESk7fl Not e: | 1su??| cilen a%léelzll Fl 0 See aglﬁg
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st po-at ’A—?EF& assayed—Fpates 49—
Niggni i ¢ s p?'t’?kﬁpsimf DA o’? dT Zﬁgéprg 3I31 QUNNX PRI
NW&9dns | N4GW 1odries. 2xpoes ek 10N »hele’ taldx auni $ x\Ho
thznnl Red W D enql IQp"l Ni /@7'—'\ cm '24 D X 1ﬂ§ 3 0 x .
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PO 10 N7 ,m3s R TX 3 EEry L vy 04§59
T 52.2 3750[013%1 St udy } Exiper i nent al && qnf”‘9
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P%j; hUTC from H LL Exfzr I gﬁd coI?age 3§ted 49
mcrocarriers. Four flasks were prepared; two Tl asks
per group] ( HIEREXDM O] Conthdeasdhaleddm €ach group
trypsinized was assayed by ell counts; the

Nigaéemd 1 hsk i n38acW’ |group 3Was!®Bssayed by cel | nucl ei

Nil/c?rilzcabc copunts: 1_33)(7104 13x10°

Nh/225 cm® 1.0 x 107 8.1x10°

Nh/cm® 4.4x10° 3.6x10°

PDL 1.7 1.5

r 0.57 0.47

PDT 42.1 51.1

% viability 98 97

Table 16b. Count #2

HILLEX® IT Collagen-coated
Flask 1 Flask 2 Flask 3 Flask 1 Flask 2 Flask 3

Ni/675 cm? 45%x10° [ 9.0x10° | 1.4x10" | 45x10° [ 9.0x10° | 1.4x 107

Ni/cm’ 6.7x10° | 1.3x10° | 20x10° | 6.7x10° | 1.3x10° | 2.0x 10°

Nh/675cm® [ 39x10" [ 56x10" | 6.7x10” | 1.7x10” | 40x 10’ | 4.7x 10’

Nh/cm* 57x10° [ 83x10° | 1.0x10° | 24x10* | 6.0x10° | 6.9x 10°

PDL 3.1 2.64 23 1.9 2.19 1.79

r 0.85 0.72 0.63 0.52 0.6 0.49

PDT 28 33 38 46 40 49
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WD 2008/ 060541 PCT/ US2007/ 023846 Table 20. Vari abl es:
G oups cmW used # mcrocarriers inpeller Phenol Red
w@ guoatsds4( appox) HILLER Il 675 1.32 7.5 x 10 cRGI/OR2007/023846
None Col | agen-coated 675 1.89 8.7 x 10 Bellco
i ncljeadap S{uﬂ;\lSE}cpe@b{ehtﬁD&pgﬂsmlpuﬁﬁﬁﬂ offthik sta@eathd@reefold; 1)

fl asks S Su i C dia wth, Pheno
dejqgine 8 S auE G BLTC i MLHER ok sl SO iopriartar incultre
folR@fko[98 h3] At HesTBnatdd tiad oiit® contdntsldEx{er asits!in Gél ek MhSIE Wk prepared

hrs, collagen 72 hrs 0139] Constant cul ture
foresHameleioRlsased ENR) poynss: 20 Petermmp thesstfigipnaygf the|tiypginization process

in 1ttt ERSIS 88K Rm m%r&aﬁ‘leils%d cal Le@a@@&n fdm Hi&rocarriers using a 74
constant stirring @55-60 rpm cn? per 150 rﬁr%
mlpmyfnuqsb kcregnd jVghole @l@bug%vgmlse@m measird ghilts. dResilsadwhele cells
clel coun
co?%ﬁgho%eﬁ cl)r?lngzlcs% %g?é;%éu&w?g ?(#]r%%areﬁf %aﬁl% s g frere prepar dS four in each
grduipl (HramtliG)n Thréd flasks iroearh gidhp hereczeiabred\l@RJN‘Rat éestpahbted time points.

Recover 9 Ni /675. C 9 x 10 Ni/cnm2 1,3 x 10
Orgy Bt ety Hes YERinred sl o Colbushanp e Bt

3.2x10 PDL 1.47 1.28 r 0.49 0.43 PDT 49 56 -38 WO

2008/ 060541 PCT/ US2007/ 023846 Table 22. Results of
Tahiol%e arfablespunt s and cel | rel ease nuclei counts (NRO)

”(]%'.i [TLEX(TI? 17 Wt used |'F Snicrocarrl fet” IR
fi trg%ion (74 n1crony wWhole ¢ Treh%R%&h%Fe ge ?Pmm ed
Recovery (P (grams) (aPPOX)
HILLEX® II 225 0.44 2.5x10° custom None
Collagen-coated 225 0.64 29x10° Bellco included

[0134] Cell suspension pool for seeding flasks
e Cells suspended in Hayflick media with phenol Red
o Cells suspended in Hayflick media without phenol Red

[0135] Constant culture conditions for initiation
o CBAT serial hUTC line 120304 Passage 10
e Constant stirring at 55-60 RPM
e 225 cm? surface area per 50 mls of completed Hayflick media
e 37°C/ 5% CO,
e pH74

e Time points d2, d3 and d4 (expressed in hours post initiation)
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Ni /675 cn2 9.0 x 10 Ni/cn2 1.3 x 104 Nh/675cm 1. 3x10

4.1x10 1.9x10 146 Nn/cm 104 104 104 PDL r PDT
wWOR0s®605at 96 hrs HI LLEX(r) 11 CBAT cul tures WeeEUS2007/023846

hi ghly confluent as indicated by the high NRC counts.
Tatibents eResultodf gravtigeuryy prgiressediini col rélbase @uvleisconbesh

vseotus—rateral—hgGairg—a—rassi-ve—dead—celd
popul ati pn as i m@byyt he || ow whPlRgereeated nt s
Cel I's that 4ppeapedstire | VoSRAUS "Bt &l 73RFe [Sigaale

cells with a viability of 829% 1101401 $Study §

Nig2ssni meft al Des@ﬂXl%ﬁé)f?le?i eh@y 181 | BmATI0° | 3.0 10°

Ni?:c'g?’lpbi nizatTon "E§< Vot ‘i3n)1?%dr SERYH Li'.aﬂo‘g;l.axm"

| agenj{and HI LL gcarriers Ww

Nig¥2 amatt ed. Ei ght mulmbu e.24 BEkKs7.9mne’® pnepar®@d; 1.5auo’

dentica fl asks ner aroup{(H nd 0O he fl ackl fraom

NGRh of |the twg 6?6[]33 \?/g?s"\lor“yiolg? Ril9ed 74t E el ¢-8 X 10°

popltered(through a /& mcroR NEsh 31t ér; pisNe [secpqd
flask fromeach |[group was assayed by cell rel ease

r nuclei cbunts. VhoOd4cel|l GBuntls &%E CRN 0-8bunlt s 0idr e

nparedf for—consrgyency: H ti ornts t ‘
eval uated. Cultures wer¢ s€eéded %6Ht he Izod\’/\gr se§8|7ng

1”4

density (6.66 x 103/cnR). Table 23. Variables: G oups

used # m croc & el
NGiF Pt RSSN s St 36 B LEE® 1R i e i SR PR e Bt time
poﬂﬁ@ﬂr@&agn& agsaglai Bel | co [01411 Constant culture
conditions for Initiation CBAT serial hUTC |ine

120304 Passage 9 one cell suspension pool for
i nocul ati on constant stlrrlng @ 55-60 rpm -39 WO
Tabdo ). R84S ofteypsivgion 06 TF2A6m” cellxgntrbatF3hrin quitgre expressed
| iumw th phenol red 37C 5% C02 pH 7.4
mﬁmﬁ\g d|eﬁléouﬁ?ure: 69 and 92 hrs 150 x 104 cells per

225cn? W/o Phenol Red | W/ Phenol Red

Ni/675cm” | 3.0x 10° 3.0x 10°
Ni/cm® 1.3x10° 1.3x10°
Nh/675cm® | 82x10° 1.1x 10’
Nh/cm’ 3.6 x 10° 4.7x10°

PDL 1.4 1.8

r 0.46 0.59

PDT 522 40.7

[0136] Study 4 Experimental Design. Determine the efficiency of hUTC recovery
following the trypsinization process and whole cell separation of hUTC from HILLEX® II and
collagen-coated microcarriers. Four flasks were prepared; two flasks per group (H and C). One
flask from each group trypsinized was assayed by whole cell counts; the second flask in each

group was assayed by cell nuclei release counts.
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Tabl e 24. Results of whole cell

rel ease

NCR Whol

nucl ei

e cell Rec

overy (9%

counts and cel |
counts (NRC) from col | agen at
wee@sedstr at i on Post filtration (74 mcron)

69 hrs

WoT/Esmet/h23846
Ni /675 cn2 1.5 x 10

TdWid 20T2V4riables: 10 Nn/ 675 cm 8.9 x 106 9.8 x 106 7.0 x

10679

Nh r\m/l Ox

10 4 3x10 3 1x10

PDL_2.57 2. 7 ¢

0.(@®ups 94
counts and
)

HI1IE

P[ﬂn 27

cell rdg
LI at f

SWtnsgs b# microggr

o # PHCrORRITier's ¢
n
e

JC| Synt s
e-f |aP€r at Lo

s Epellero)
(NRC) fr
n Post fi

e Phgnqgl Red

om
ltration

HI4LEX cHon

%ol €

cél3|2 NCR Wik &0°cel |

RB%@V er

y ( %one

YL

5 a6
B. 467)§ 1d

6 79 Mo/ ey 310104,

SIRITSS

3 1icélf&éd

PDL 2.56 2.57 r 0.89 0.89 PDT 27 27 Not e:
[0pB7$t €€l buspaisionposlabl sesdingdfarzks on from the H LLEX(r)

t he

25ml
Il

culture was transferred to a T-225 flask. This

ctil Gelesuseoded wf{ayfligkmedipevighePhegoltRedm t he HILLEX(r) 11

cPl Yfi8s

trypsiniz

[ b
eélganElrfzaglf}-rgﬂgndedﬂ?\wihoq@yhek&q{ €' 'S were be

he assunption was nade t hat

hrs

the viabl e ceI s will attach and spr ead before
catl hey,af at 24
0f80) PR Rk HELEE 1 bk Sp e SRR B 1

cul t ure.

esul ts of the T-225 cul.ture
030 Sormtent s doafipns esinfiion

-40 WO 2008/ 060541 PCT/ US2007/ 023846 Tabl e

ND/ 220 e 8ridt KUTC1iAD1 20804 flVBagd 875 x 104

pH 7.4

Table 21. Results of whole cell counts and cell release nuclei counts (NRC) from collagen at

9.0 x 10° cells per 675cm’

constant stirring @ 55-60 rpm
675cm? per 150 mls Hayflick media
37°C/ 5% CO,

at 24hrs seeded with
cul ture Wol e cell

72 hrs
Pre-filtration Post filtration (74 micron)
Whole cell NCR Whole cell Recovery (%)

Ni/675 cm” | 9.0x 10°

Ni/cm® 1.3 x 10*

Nh/675cm® | 2.5x 10’ 2.2x 10’ 2.2x 10’ 88

Nh/cm® 3.7x 10° 32x10° 3.2x10°

PDL 1.47 1.28

r 0.49 0.43

PDT 49 56

-138-




Tabl e 27. Results of whole cell
rel ease nucl ei

NRC Whol e cel |

Tablé722l RS ultxdfOvigld eeliCcouds AR Selb ralehs@nucled Qouint (NRACPframHILLEX®
%.2 x 10 Nh/cm 104 5.4x10 6.3x10 104 PDL 3.0
22 3.0

gy

counts and

counts A(NRC) at 92 hrs
w@iosagsmt coat ed H LLE H T-225 control

Whol

cel |

e cRCT/UNERC7/023846

Ni /225 cm 1.5x10 1.5x10 1.5x10 N /cnR

r 0.77 0.78 0.85 0.78 PDT 31.2 30.8 28.2

30.8 [01
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d PDT val ue$

rlahlf i r\al
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r-anoe G
U

9 X

Licli

104/ cnZ an

ar | \I

PDEnge of

Were—i 26
r=a

nae
|\ pa vy III Ib Illw T

2

or the crocarrier culture

RHIP S S5 St i

NEE kbt 'HOMEvEr) folovirdSkpsinikiont e Qdé b WsRRPRMErid1ndiSiting a
associ at ed Wit h the 9Z2hrs4 tinme point indicating, that

masgive dead celb porutlafien as indicatad by thadevy waply celbequnts. GHsthat escaped the
I, L/ Eﬁ}ﬂ@; L, collagen-coated

VI%S%@?&?TW@?{JIA& %’ilQWT;tF' r eéﬁzt/?ad i n robust,

single cell suspensions. These results were prom sing

and [014§Lii Swdy § Expaﬂmn@t@emgre rTheetfidiancy o6GCBAE -tn)rpsinifzation and

h Separ ation HI.LLEX(.r
VR T e el Rk R LS il sl b5 e e
cultég /g]aﬁl@ W‘rdf?pl‘eﬂai‘% ffeur 1déatioal flésks Y¥o g?&l@h 3%1&6@534 1(3ne flask from each of

PCT/ US2007/ 023846 owt h of Expande
t%J%ﬁ??‘@élwa?%‘%!z‘iﬂ‘eaflﬂG%%WF%%’%“)“&FP”@‘FB%& g%rsycond
flabk FEMGAEH grBliSwhdusHAYEL PN E1RSkE ALclShiRBVEdId dedleounts and CRN

M crocarriers used in conjunction with aseptically
copnty WK cgy@er@%oreawste@@r liftq tine poinp yeecyalegpdrefiuggs were seeded at
théJM@'@H E&ﬁ g.pran unbi lical tissue derived

e %TCSSl Asept i ca y closed systens reduce

mani puI ation required to expand and nmaintain

T urruc
cel |

Notesaaf 5 Lﬁs ?{IELE%%% é,g,g{l

oper at Ol‘

szmaﬁer\t‘madb_lesel | products thus reducing operator error,
AC&; %rg fré U”d Ane Wf'” & #nﬁcrocarrlers impeller
(grams) (appox)
HILLEX® II 225 0.44 2.5x10° custom
Collagen-coated 225 0.63 29x10° Bellco

[0141] Constant culture conditions for initiation
o CBAT sertal hUTC line 120304 Passage 9
¢ one cell suspension pool for inoculation

constant stirring @ 55-60 rpm
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M crocarriers provide a substantially |larger surface
area for cell attachnent as conpared to cell «culture
wo b@skens4t her eby produci ng hi gher cell vyi el ds. P¢DUS2007/023846
The current work provides initial nethods for the
expaps tahpafsomil Bayfick medich oGt phe@lsed N an aseptical ly
cl osed Wave Biotech, Inc. bioreactor system (Wave
B 0BédH 52 €02 Somerset, NJ). Using the bel ow net hods,
hUTCeyere initially seeded onto Cytodex 3(r)
m c ocarr| ers in a 250m spinner flask system and
cel tinrean clore;f 69vand@aypss. The mi crocarriers with

att ed gells e then transferred into a Wave
sysﬁgﬁf‘jgnﬁe Fﬂ?f%g%l’ad. tional nedia and cell free
mcrocarriers and cultured for seven days. The

Tablex2s fResulss ofyxhadeepll copnts @pd self relppse puclei Sounts (NRChivem collagen at

69fHrask to the 1L Wave system was achi eved w t hout the
use of trypsin. This elininates an aninal derived

product ‘Pmﬁﬁltmiooel I expan3| on Iinsbﬁlelsmpn'(mnittﬂiﬁs
achi eved P4 tdotbi H—342 —r—+t
WhOfe el y ¢R t he cel‘ivﬁ0 Flg evaﬁfﬁ?verﬂ

Wave sys At "har \
Nii 7§ e bu e.d x(lI06 all |mcrocarrigrs sanpl ed.| MATERI ALS
Dol l s hUTC lline 1203041 Passage 9O

ANn METHOD:
ed Eagl es Medi a

S—1-03451 ¢
N‘fcﬁl461 Va8 &.10Dul bedco' s Mbdi fi
=T PWoQ1@C0SE, (% {Etal  [BoyL 1g¢ Ser UMid FBS),
Bet aner capt pet hanol

penjcill|n/streptonmycin (P/S)
) 25048 x30f NNER I4I_3ASK) Cu t (riel £ 00471

1+ f o
LT TC

beads were

N &VE |
2 Eytod 1570\|) cEHealtheare
ht . no, 17 i

M-—erocar
no, 0485) ilcrocarrier

i ences
0.89 PBS f or |at94l east 3 [hours and aut ocl aved.

r hydrated
[ 01481 Shlnnnr El asks innnep El ask-with | nternal
Bbar | ng | méﬁl er Assdmbly 250mM K Bell co,

Pl or he
I nc. %A01491 I nocul ation and Cul ture. (;el | s at
eslteofvimdesellnannts and cellelease muole} ceunts|(NRGMrmpSILLEX®
IIQ{? Py trypsin and 9.0 x 106 cell aliquots were
d to 660my of m crocarrier beads in 250 ni

i mpel | er | Byz- ﬁlumtioﬁl ask cont ai ni rlgxseﬁltnrihon(ﬂzli nmcrdii)asks
LI} \.) \‘JQQ I Y

were flus o riar
EEE "é3h| nog Fw speed-fvrvé?f

i ncubat i ﬁiEy wagecgﬁerﬁ’p(rﬁ)
0840@0541 PCIT/ US2007/7 23846

Nit48 D 2 for Z mnutes
evgry 30imnutes fon 8 hours At eight hours, nedia

Ni{ga ume wh&7Xridr eased to 250 ni| and the spj nner speed

us 10 ubated =

l&%*&%bdﬂu

B &aCror

??1’{51%5; Mcr

ocarrier Tr

ansfer and

1 4. Quaml ng

oot

)

m&rmhﬁr ri er

+ ha
Luunm

Q8% 107 att a

i nnor 'FI LaWal
'JI LLLEA>A

ched cells
|

And

o
CU | IUIII

in 50m

e

‘Zl'?Zdl a. Thi

s solution

UAOMN

UATTU

was added

Vége bi or eag

0®9 bag (c3

t. no. CELL

ji ;:J/t adex ’2\

2Y nicrocar

riers. The K-/i\zve bag was

BAGZLT S NU)

U OO

Note: the 25ml post-filtration cell suspension from the HILLEX® II culture was transferred to a
T-225 flask. This culture represents all the cells from the HILLEX® II culture at 69 hrs. The
next day the cells were be trypsinized and counted. The assumption was made that the viable
cells will attach and spread before replicating therefore, the cells rescued at 24 hrs will equal the
cells plated from the HILLEX® II culture.
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| oaded onto a Wave Bi otech 2/10EH system to the Wave

bag was inflated per manufacturers specs using 5%
w@Rmsasesespheri c. The systenml s heating pad wasPGRUS1007/023846

37C. [01511 I nocul ati on Phase. The 2/ 10EH system was

set at a 2 angle and a rocking speed of 6 rpmfor
TAIPLE R eFAItEOHthd F-126 LuRureqit 28 RisGBdded wWithkhe AUTCTRA tHILLEX®

Phase. The 2/ 10EH systemwas set at a 5 angle and a

F’b‘é‘k"eng speed of 10 rpmfor seven days. [01531

Vi abi TT Ty wilotd saiNg] A 1m aliquot of nedia and

m'crocar'iers wereltransferred to a 15m conical tube
Nl‘élﬂﬁqme ﬁ@?éd@?riers were allowed to separate by

écwu ty- E"‘?S‘ goers renmoved by aspiration, replaced

Wth 1 nl L vePDeac stai ning solution (Ml ecular

Probes cat. no. L3224), and incubated for 15 m nutes

Tale B/ Kesuld 6BWhdlécamRduh@And aelmldmsé:ﬁmwc@ﬁnt@hmucs at092 hrs
the cell cllcnnncl oh—was—applied )scope

slide ahd offoHagereadteds| yof Hik B c gs@éﬁyntmh ve
cell's stHMMOLRACT vRE dead[QRId S stal W e cell
Mcrosc plcC |elcs were nma uaIIv anal yze to evgl uat e
Nit22¢ cahi” s ii|5b£u1t0| on of vi abl e| t&kI18° adhel éd thﬁ) the
marocatiet Feast—th Mt osStH fietd9 were
N/e\]/"“al uat e 67 5y the appr oxi rraéz'zxr}:gr cent aé& olfO vi ablje
N1ozdd dinz\Mi$.2G(01Ld)ﬁt ed.1.1 01841 Cehk 16arves{12M @ ocartli ers

MEF_S collect eg fFthh% Wa intolfour 9Rﬂ|m1
NWeRi cal | 248dY wdsxtd!@hre 69?‘?@3 in PB3X Wnd corbi ned

PDINT O ONE3 go0M cqnjgal Tube3, M Crocalgigers wWere
incubated with 29m trypsiph for 10 mnputes at 37 |C
rwith ag OéWl on. Tu¥b¥s werg0.Bf ought t 90280 nl voljune

—t+h—FPBE a1 Ct ers by
P%af} avity 3le%uper nd%g(r:% cont a?ﬁ ng cell IE% s col |l eqted
by aspiration and transferred to 250nl coni cal tubes

pre{6i4l} eth thedeRtulie] un@bmir B dtinéiheit RHRLEX® FBRd collagen-coated
solution to inactivate trypsin). This process was

miggrReAEiEs othged VHRI® 1 4 4a*rrﬁ reppeg el roResHp MaRelimingted from the
exBApKAae ﬁ)olmsﬁlska%towtﬁc&ﬁaﬁ Fdshivg %@lmlarr%o h§ ¥ RRNAEH gbBtin- coated T-

serum contai ning growth nedia, and cells were count®e
22p yisqys ichigure flagkasarepding o¢anged spoB After cv& pitashmgnt tREEILEX” 1T and

SR BRLSARA ATURON AR FarAO AR v s

coﬁlp@regtsﬁ@)cumﬁeyanﬁgmctbearﬂl@ Bltdre§ .cOlls H&vill B T-OABtsbucldvdture flasks were
ansf er. of cel fromthe ner.flask.t e
ust §3Saictisn St ke SRR TG ER B EShTels BPVE if B, N
vaiﬁbs &eﬁMﬁHnﬂﬁfaﬂ@e 6. 501l ofedm’de 6 9 ket /P dSHAHD T v0is twees in the range
expansi on process. The hUTCs_ achi eved 3. 02

of 36 aéi Ysmameatlyuigetiy ol culpirgicapditions fop e wygracardsrspliyre foapibility

st VRRPDTiRe FefeSdNBER tSBB bdowali iR TIABKY afhe @0 Shtliers appear to be
m crocarriers sanpled. This method denonstrates the

asgisiatadewithghe Qhssiddues pointandicating, [thas aerhans sellfevaie tb@&ratlonary -death
phgé%l. IR o921 cARGARIHILLEX® II, collagen-coated microcarriers, and T-flasks resulted

in robust, single cell suspensions. These results were promising and required for microcarrier
culture scale-up of hUTCs. Separation of cells from HILLEX® II and collagen-coated

microcarriers yielded recovery rates ranging from 72% to 146%.
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expanded, and harvested frommcrocarriers cultured in
Wave Bi otech bioreactor systens. EXAMPLE 7 G owt h of
wez@anasdl Human Unbilical Ti ssue-derived Cel | sSP¢TYUSION7/023846
on Cytodex 3(r) Mcrocarriers in a Three Liter
EXAMIPEE 6 Oor Systems [01561 Mcrocarriers used i n
conjunction with aseptically closed systens ®
Grsoith AL Expmgie A BB BhsuF dgaseh € HPdSUBE SKor arfager 3
MRWo@Rritk¥lih WHRIBibreadbespemsed cells  (hUTC).
Aseptically closed systens reduce operator
manilPdBht i\%ﬁw@qw P@é ip gpngupsteTovidinaseptipally.elased systems can
po?eﬂ rﬁfrbé’ﬁlce E%Jneﬁfa@ﬁlga Elﬁestol'f‘ Ug)aﬁgéél%hﬂg u&Bﬁ{cﬁttggueed’eEQ d’ cells
cont am nat i on nitorin M crocarriers provi
(hdTEe)b tsaptically ¢lpsed sydems reduck apeatar manipwationgkquired to expand and
m %%ﬁecggi%%%% Egllf ts tﬁlégr I%g gﬁ?rrgl (i})e Fl telur(r)rF 6&@%&4@ and monitoring.
Mictucaeiets provide apmbsvtmdaﬁy langer sarfacereich Gt sell atachient as compared to cell

X n rrlersm an asepticall
Cuﬁvljg?@f:}( fﬁFrgéXPﬁUgléﬁmgg‘f %l]‘eé‘éé 36%:1 Systemwith i rrpe}ol er d
agi §@tapNThd EBrentWbileprevides e nt1dds P BiéleRpdnSidn of hUTCs on

doublings in this system d ucose consunption and
micgpeRtEeE in p dgpficellaored Wane Bipterhe lst @PreW@rsy@tprnéW@Bwtech LLC,

So'n{égs'ef: J? V@sn‘?é thggglaa%éﬂﬁﬂg llﬂ]l%%%e\‘@mﬁﬁ'l%ﬁegl o r'h](gé%ﬁ%g S

he de present appeared to be even
mttct@earme@ noe aﬁ(}mlépgmsr sdteniTing cultiredsfor Aug dayst €k micorearriers with

atth%g Q%lgrv?qu {hgﬁ trnrg'rfer a6 g Wﬁ Ig}?y(i:e% g’o %‘il&lﬁ%%&&ltiéﬁ Bnedia and cell free

condi'tions expa to co
micecantisand oflturdidfocsevérsdays.oThe teansfet Mqaassamof cels fr&h itte 250ml

ates the abilit n
(TR Ao 80 e e Sy B ier e yis s B B p K giminates an
anibiyl db@ﬁe\dépﬁd(ﬁdtl ffd’nﬁgie cﬁlll ét)t‘;ﬂfis’iﬁrf ﬁrecfbeSs qHé hUTeﬂadhibv&m 02 populatlon
sept.i cl.o three-liter bioreactor system wi
doﬁlﬂi& ip i? %g? iz Ways. sy§tem 541 hagegsh &%%’é%%erﬁequ&vo@smhmn all
mbRCc&ribRIshhglkdy seeded onto Cytodex 3(r) mcrocarriers
in a 250m spinner flask systemand cultured for five

days. The m crocarriers with attached cells were then

tra 'chg)ﬁﬁ?r hekeact or system contai ning 1L
TERT&%S addi ti OIEQPS

medi a an _ cell free mcrocarriers and
cuI {Ud8H Cells. PdAEH liday2030APasdagg 9seven an additional 2L

ool U8 afleldy Dutdas aaied EE NS mITOL BRE. 15% e

bobine seramt(BBS ) patiaiinandptonldin (RS, Betameicapodkansl (BME)
MATERI ALS AND METHODS Cells. hUTC line Unrb 120304,
passage 9 [0159] Medi a. Dul becco's Modified Eagl es

Medizg0 i MEINNE R WLAISKCOGIeure 15% f et al — bovi ne serum

( FBf)147peMisrokdriiérs. S(Cﬁt@&tx@@y VNHEdh&dre Life Sciences, cat. no, 17-0485)
Bet anmer capt oet hanol Bﬁﬁo Onl SPI NNER FLASK ({9016(5
)

miggosprgienheadsyvere hydratsd és(P atlegst Hagurs adaputoclaye
Sci ¢6Ya8F: Spirher FMBs. 195ieBPksk with Internal Overhead Bearing Impeller

Assembly, 250ml (Bellco, Inc.)

[0149] Inoculation and Culture. Cells at approximately 70% confluence were
harvested from T225 flask by trypsin and 9.0 x 10° cell aliquots were added to 660mg of
microcarrier beads in 250 ml impeller spinner flask containing 80 ml media. Flasks were flushed

with 5% CO, gas for 1 minute prior to incubation. The inoculum speed-frequency was 30 rpm
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m crocarrier beads were hydrated in PBS for at |east 3

hours and aut ocl aved. [0161] Spi nner Fl asks. Spi nner
wo-b@skoosit h | nt ernal Over head Bearing | npel | erPCT/US2007/023846

Assenbly, 250m (Bellco, Inc.) [0162] Inocul ation and
foamrliruum eve@p B) simttesfpp3 bourmte:hght HQ9%6, owdfal vobmeewasgnaeased to 250

stedfromT225fI b sin.and 9. 0E+0O
S EENR  R RN TR B R T v
250 m i npel I er sp| nner flask containing 80 m nedia.
Fl asks_were f| u with 5% CO2 gas for 1 mnute prior
to e yEdh QTB‘FAEFFE) nocul um speed- frequency was 30 rpm
for [ASH nidi@ecastier Jrandenfrd dawgmeylogding yMicTocagricss With attached

celNOWES haVBHEBENR ltHé%Ol‘ﬁ@ﬁnﬂlﬁPﬂ%ﬁ%ﬁ&jrets‘ﬁs;?eﬁ@ed isomnsedin©This
spi nner speed was set to 45-rpm continuous rotation

solufiein wataddad tock 2t WavohiograREAE @R no| CHBIRAGU/SpWEtontaining 1L

. ' ' I
] 8 ARSI o s
lodded snton, WiverRiptecny @0R I systepm) to ierBavednag mak ilﬂdtedlpéthnalufacturers

n | nt er nat.i onal
<P SR S Ao Re ol e kRS ARHRERL Mo 19051 1 hed
cel l[@150er gzogﬂle\i@ts}?lﬁﬁe f TIg:rW 1 (IHIIEsyEféﬁhrﬁlﬂasSsai anh e‘][ aﬁgLe&%H a@dulting
re ed in. 30 ia, ADb al i quot of the
SO ah ST aiF SPPISB AT A B (S BRI o y 1007 or 1/6 of
t he [018RR! EXpdikioR BhiseThe 2MAUSH kRAERNY Rk sel 1@ 2 8hdiSardd Ofdtking speed

this aliquot were harvested using nethods |isted
of AR FRIMOTSOEBSEYM crocarrier Transfer- 250m to IL. The

r emfél%'l&]"g V%QWStgfmr[g' o ﬂﬁlaarhﬁh(ﬁ lof me?ﬂ'ataEd A RRRE &b trinsterred to

harvested fromthe 250m spinner flask were
a I5en] soriprd tube @nd the BOerocaraets were althwed ookparitoby gvasit}addexﬁa was
r 0.

re%g\l{]e? Sll'as;y\g\[lgrl l%p%c%@%tﬂalﬁ %gr.e)é%e%{l] Stal?na egEan d éu‘? rg\L/geb S cat. no.
L3e24)| axfdrleﬁlbﬁjsptl datd$ nﬁ(ult}s aB3eY cAfted 1e<r1$atlo“ﬁhe Z(Vwmedhetgahquot of the

s t hen sterll ed onto an ort t he )
cel) R oo SRR HEE Bl bt Sideret P sy by ubiesepnt microscops.

Llakr @18 staihpeeenARE Ha@lceNtaih Fed Mlabsdoaicqmda %rdﬁﬁhﬂﬂlbﬂl}' Rt zed to
at 45 r(f\)ﬂtre‘? 45 WD 2008/ 060541 PCT/ US2007/ 023846

evﬂeateézf wsien ot yiahle ¢¢llsadiezed to the migrogqrriers, At {gagt dhrpgygicroscopic
fielRtWPdsvalaili@td a@qy&omﬁ{ae peRehta &fmatbr&ecen@ws Qafked.

containing 2L nedia and 6 grans

m cl®&4} r Ce¥ gfm[eé'fl dHgrosuriprs vets. Coﬂeclﬂrg(ml thgureave big intedfper 250ml
cog@% diBeS r@é&ﬁédt‘hf% Simberepid @H@éo“?ﬁlﬁﬁﬁqﬂ}g&éﬁe Ik coROR iR

e and mcrocarriers were t'o separate by
Migrageiiriers. wevk thicabatvasvithed$inl artypgin éomd0 nrimypéseat 37 (\‘/\Mtln agditation. Tubes

wert g 6ot AL Tt 5 Pib SRt o WPV R araviy
Sup&raathtcontainire (ﬁll)sn?vﬂ:sf @Ilgdt&f b}fcdspllqaglgg aﬁrﬁ t(rﬁnggrre@{d 2SS|OTn(1:l (éomcal tubes
ey

re&h@ﬂ Bwo BMEEWiItRA fre@Rds EomibifedS Al HarveSied cdYs WeRS&ARIfGged, re-
fields were manual |y analyzed to eval uate the

sugneadad;ip sarpBorrInie AR VEh Mediasangd gy were conngadey using a Guava PCA
induRlepcarriers. At least three mcroscopic fields were

Table 28. Results:
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eval uated and the approxi mate percentage of viable

cell s was count ed.

[01681 d ucose Assay. Sanpl es of

wore@Bacoser e obt ai ned fromthe culture and assapenusi007/023846

gl ucose and | actate content.

[ 01691 Harvest.
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Pakalpt ai
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tl et
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erred hi
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oraV|

v dr

g

reagor
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nd3b§e
cont ent
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,onteg

of t

%53%8[8

contai ner were then aseptically transferred into (3)
750 0 j LifeSci en

K 058 e farRE bt s BERTR S e ARG e RSB vas
achiacedonithountbel usertferypsisi Yiselimirates efi akinihl deﬂyed product from the cell

M ' i ncubated with 1 f
xR RCICER. She B & BN L oAt b SoPh R PR gheve

sydtém 1 At HarhebiRhedellh wBBRverly diRiribhiied 84 All Bicioddaies salnlpewe Ghis method
to settle hy gravit Super nat ant. containing ce

dewagstré&ﬂs thecabdtty plexpanded humeumbitical HssHecferived gelfsgo bmﬂeded
Qa aﬁ@ Héﬁékedtﬁm%1&@cgniep§'c%lt{lﬂeh hPavd Efatel'ﬁ)moréaétof

ems.

y| ding a 5% FBS solution to 1 nactivate trypsin
Al l harvested cells were centrifuged, re-suspended in
oyl ntaining growth nedia, and cells were counted
E%)e/ usﬂf}g a GQuava PCA instrunment. RESULTS [01701 Medi a

Gmbdh bf Brpanded Haynab3) mbdidalTissuederlial @alsghb@dyon Oytddere 3®

t d di 01711 3L
%qagéngrtsgp aé&rfe %W"r@{'?%ggt%&ﬁ? %?f‘ger [ at seedi ng

cal ¢oals8f eMidrouidrh esed el donjunatiotesith Atptibally bsct Restehnah
spi.nner flask total mcrocarrier volunme. Table 29. 250

pomntlﬁ}yepreiucsﬁwesre%ﬂuapagee?ﬁ exrapdsddnimen ampilicglyigsuc-derived cells

(h??ggﬁégﬁgc i g%é stmy mﬁ%@ifﬁ %gnﬂaulm&il\%ﬁheh t& expand and

mayag/coposrial P@ivmmwm%m OPpROY IO pEAIRAtiop nandaprnitoring.
M&M@Qisﬁygm s%bstg}laﬁﬂ/ar%el? El'r:r?acé LI%L ﬁJr CXIP%) %néﬁt% cc%r?]peared to cell

mcrocarrier settling was noted ottom o
Cum'lro flaskst therelneproducingithgher m:lkashﬂéer S peed was i ncreased

S f.e dJUStIn
VOI 3(9159[“ T%Slﬁi%l}{tc \g?cgrg&rorwc%? 1n1taz§f eﬁ-xods for t"h %anmﬁlq ﬁ% ?(g‘g&s on
midloearriam éh hreaseptipakbylclosed tlaxgealuar blnmaaaasedemmﬁﬁmlpamr agdution. The
d f. .harvest (d 17),.mcrocarrier settlin
RS iy 2 MR s Sinst o GH o OB R gpption ind actate
protRs6a in thebidddctdianviefhe W8 ihditLive 8LMetab&chity LHAVY 8 €At harvest,
fromthe bioreactor were re-seed at 5,000 cells per

the.ghlls gresont appeansd 19 besqvenin diskibyled @ dherrpicrostrriei stprled. The cells

hatl@ S &bihatkd lﬂgreﬁch@r dn&t-Seding nnt@@taﬁ@@ﬂltrure 0‘358’1 1bl§s%&ﬁ;§dd¥@ to confluence
potenti al . 1 The transfer of fromt

demgnsirgting fGFee%QRn %th@ prdls prodifesative @apasysst“élns mpdod demonstrates the ability

of expanded human umbilical tissue-derived cells to be seeded, expanded, and harvested from
microcarriers cultured in an aseptically closed three-liter bioreactor system with impeller
agitation.

[0158] Using these methods, hUTCs were initially seeded onto Cytodex 3®
microcarriers in a 250ml spinner flask system and cultured for five days. The microcarriers with
attached cells were then transferred into the bioreactor system containing 1L of media and

additional cell free microcarriers and cultured for seven days. At day seven an additional 2L of
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the scale-up from1l L to 3L at day seven was achieved

W t hout the use of trypsin. This elimnates an ani nal
walerswerd4pr oduct fromthe cell expansi on proceB&T/UIINO7/023846

hUTCs achi eved 2.88 popul ation doublings in this
ma¥sirdraddiGoned oslefreomititpiriesiveadatlded ot the BiofeaQoiyEteand Bultured for

I%T&e bi oreactor over tine was indicative of
hePSbol i cal |y active cells. At harvest, the cells

present appeared to be evenly distributed on the

m crocarriers sanpled. The cells harvested fromthe
MATERIALSANBMEEHONS)i ng into static culture
CARNHUTEORR (%pzmgggl ﬂagsageo@fl uence denonstrating

retention of the cells proliferative capacity. This

met HO$9H e Merint Madtwsca’ hMOQIkﬁleﬂ Etglesd¥ledix (JRVMBM)-lovn ghmese, 15% fetal

i) ' ' K9 be s nded,
sl osL SRS GRS, boaSrniidfitol B17
aseptically cl osed three- Ilter bi or eact or systen1mnth
EXAMPLE 8 Expansion of hUTC in

red {$ ﬂ%b@% medl m_ [.01751 The
3 o
goal IO etxg’ %ﬁ? theare Lyt gelenresicaleRq, d4-0485)
midFdareies ﬂ,easwéraﬁgedram hmmfo@ﬁt 168203 héurasl vtoelahddir ed
expanded human unbilical tissue derived cells (hUTC)

in l%&hdé@laneg*rFé%{ﬂh SripneuRiask it Integrsh OxprhgadiBraging frapeller
AROUBIDE2 5D (g@lkgE}@ or a reduced serum growth medi um

cont ai ni n? FBS. Production of hUTC cell therapy

pr odRi62E wcvletzm:ced Cudtarey freite i appigiimatdln 0% aenflusnesdvere
ol BEH Kol AR ATY et B BB S8 oMl B R o e of
mic@darcier lpnaésjiu&ﬁo on inopedlesspamelr flaskl um&alﬁmgﬁﬂ ng nediae ftaskd were flushed

o | or.eact or.s 04,7 rated in

it 20 S8R SRERY 3Pt RBGTIF Ph ot T Basp b R fedeRy Wik 30 pm
foss1 Aifdds@very B0 Wiikutesroi Bhaursl A@Altht BSUrS eiedm VERAheAwas increased to 250

| ndi cated that, hUTC actively proli fer ated.in reduced

U P SPoH VR SFIGR P TP oA TRiATN and inaupased afa -

the grow h kinetics and surface protein expression

phenot ype of hUTC were assessed over nultiple passages

| n BIORFACTORUre flask conditions. Cryopreserved

304

nod 43 o Bt PR Y e fuck DO A o Bfend 0ich TR Alfhdon was
usee r' Thespstern paramdtevse(pH, @xyptn tansians teynpe inhptelleragmp were contdalled with a

. I / 20 7/ 023846 nultiple passages.
B‘%&@%&@J%a“é‘é%%ﬁ expression of the harvested

cel I[&168} omeehoheamadha&veswaM1omtah§e2se@ﬁtlbanaéﬂed\meldsy\trﬁaﬁim@med from

i tiaonall S ed h C i sol 203
e FEl P IS BHE T SO PRI Pt BT 6o A S e uspension
(cdrtABikE a;gﬁébhﬁhhfélyn@mﬂlg'& €46 of the MBI BICRAICATFiBIsPwELRIBULH. Me cells from
standard qr reduced serum nedia and were continuously

thig gliquet weredgeested painginehodsdisisd belowr 01771 Cryopr eser ved
hUT%l'6§ | Mz@rogzg‘ggtoﬁm»@& ?W&jlﬁnﬁhe%ﬂgﬂ g@Obxﬂﬁ of mi rocamers

eplicate T75 flasks with reduced serum growt
Wlﬂmﬁaeheé\ﬁeﬂﬁ havestad &em thin250nd apisngs drskpupe rmupmmdctbmﬁpmh gredia.

Thfbsogohﬁ%ﬁ nvag g(?(ieh R4 L Wie Ho?e%gtoy\@a th%l %EQEA{SEE@ -NU) containing

passage, | ndicating
ngmzdm ind ﬂ@hydsﬁtﬂbalﬁ aptoelh yedli csll-lﬁlyee Gmdmaij}@ Iﬁi‘d@dﬂrrmfs dhk Wave bag

was inSstdhite wilald on‘?(g An"lrﬂle?f)’éj !oltﬁegbigraeetxcetlor and the contents transferred by gravity

drain. The impeller was then initiated and maintained at 45 rpm.
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poi nts show no significant difference in hUTC growth
kinetics for all data points (p=0.821), as conpared

W e008l06058t andard growt h nedi um control. The cePCT/US2007/023846
surface protein expression of hUTC expanded in
r edyeisd] S @itrardreids Branger- C0RS3ES UERtwatk by MéMbds 1R%BABSRvere used
in standard growt h_ nedia. 101781 Additionally,

with the w&%@g\%atanwéh agffiagnd o grerspal SRRy MrAQGREICEN d

expaodef Q&‘mplbllgl |AE¥mll thﬂét%'fﬁféélﬁ%h@ﬁll&&@ﬁﬁkﬂ&gnﬁﬁfémgioa 15ml
flasks with reduced serumgrowh nedia for three

copigaldulreand thqmlcmmrsme plopigt 4 seprraid by lgrawmg Media evag hspirated and
f
30, 3180 A0 0 (HEQULBNRERI, 41 B2 e
fomHamingies ab§/7°ﬂ/m®a mh@tiiﬁn,tae@mlmhterr@_quawéﬂagell Rspersion was
apFﬁ ed tﬁ %’E%S Fnllc\?\?ﬁglzgpr(eiljs?]ll(el nr% o%lgegr%dq)o ff’uo%(l(:eefnt &g:?(%?gdl f fgd?\;eeceﬁs stain
gréedind dead((ﬁllFstﬂn M)Mlc{o@doiﬂ:]ﬁerze)ﬁsﬂe aaiallg emdsd andvelﬁate the
abi Lit andedln static T fla

.1 f hyrc
aiggabufinaf yede Priistdicird B8 wFERaRE WA sl Bicescay Helds were

eviRgte@aMVBE aﬁfiﬂ&hﬂnﬁ)ﬂe%ﬂ@&%g%gﬁ%abﬁ callsSkARbented. CONSI st ent
manner, while maintaining the phenotypic cell surface

pr ot G681 o Ltcasesdssey. Sﬁﬁwlegeémeéiﬁ wersi obtagned dipmyihe cylyre and assayed
fopg[mgg gnd B&ad O f. ki netics and cell surface markers

conti nuously cultured expanded human unbili cal
ti sdUWbHeHamze. debll l:,at(tmfr@offrmes& Gordaina (Yyaevehcat. no. SH30640.01)
o) t vi.ne serum ( FBS i
warl%%nﬂ:mvel o(ﬁtt1 %}ecﬂtjl% Iﬂﬁ‘t W?%ﬁ’ed? t%e }’ﬁ%?eé‘%‘ﬁ Lhe Cﬁ?gta el',s\g/gs positioned
beleBShe Bmmiuxot amhhoéonkddﬁ@aretrdmsfehed hpgrapit)od*umt She Borfients of the

o e el Bl R 2 e 0Ll 1 scines

Cobdliep, IN'D) 8kl Ydhetdh@ midisrridts Wert Gdiiee dntﬁ&lﬂsmnﬂe&hbiﬂéd/\ln{d a smgle
i ncrease production efficie by | ower i n?q]t he cost of

roligribattiea MICTQFRITISTS HiES IRG! Pts%mtbﬁ%m frapsinglar { hginugas @t 37 C with
agitﬂmaa@rus&aw@gmbgm k@ ACLANMe with PBSLnd Rcridattidrd @é@tanwed to settle
UTC in a mcroplate format assay indicated the
b}’p%‘t"étﬁt Sapernatat consgning aellisvas gplegied by pspiratiercand twasfemed to four
|
2595 S0 B ARERL 4 10 S MELALES 395 Bl p v
treras)aI Alg hmsltedmekﬂs were amllnifugechrﬂ -guspeaderbiniseremrcedtadcg growth media,

m basal d|u ' rmat. After
an ‘f‘ SHFTREYS éé‘s‘h‘ “avﬁ l?&mk?%ﬂﬁd that hUTC
proliferation for both basal nedia was best in the
15% 7. 5% and 3. 75% FBS containing nedia. As a
res ULIY econd ni cropl ate assay was established in a
24- \®i70] T MleiRtAddiiohNOn@BY ¥5,1506m! SFeflia w8 ad¥ed to the system due to
2008/ 060541 PCT/ US2007/ 023846 | ead FBS concentrati ons
loy ghicpwirppdingsal nedi um types. Based on the observed
pro olipite] akj %réc{&totrf&ll KR! Eerlf fat sEedfil I%[d #8%roftf B the cel
row h kinetics was initiated for st gro
halﬁ@@mﬁ Sviifithe 26804 FiBsen Aaskitptel micrasamian Yq}len@as aI growt h
| i 9 0181] Cryopreserved hUTC
TR, R b bl

avved and used to inmedi ately

Passage u| Steled 75| Yiewksks | Dapt aExpamgiont Dualbling PHousD@dling

A vy contilnuinniel vy leonll +ir A ovar
VUl T UTrLUvHe A~ AL |

SCT UTT TTCUT O AW | \l?b'F \ 92 IIL IIUIU 1 y
mul tiple passabb()é‘ The ce| | surfage prote|n expression

9 of therhexnestedxge! [s17rpm eggh 2.88 141.65
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medi a was anal yzed by flow cytonmetry. Additionally,

cryopreserved hUTC i sol ate 120304 was thawed and used
wo ooosfnesdi at el y i nocul ate spi nner fl asks cont aP@i/ng§2007/023846

Hllex Il mcrocarriers containing standard or

r ed(@iga] sObsurvarieds @andaRRM vidiuermennt Ondeytres (witdl volumd 11)

over .nult | SANDI\/E S [ 0182
gt et e B SR T H Ao A4S TS- e P Ui sbeed was
indrba36d/® 60Inh.SOh BAITO) (threes@yaa@erlaﬂaﬂlgn&mwoﬂim@te 30pmidrbdagtier

PD) 12. [0183] G owth Media (Hayfl i ck). Dul becco's

was@gairagieds TemPallersreiyvas agein Hrisatsd & 33appE &n the day of
ha?ﬁsltg'gayl 157|) el'ﬂférocmp segtﬁr/é \fvfsta@un ki’lgféh ??thé Bt gﬁ@?%?%?r vessel.

one; Logan, UT), ~ penicil streptonmycin
(G H1g3] GHarnésticell ameved. I\mlls me@an@ﬁ@ammmmlwefmped at 5,000

b 387 15 MR 0 o RS SR oo
prolifematics pdiedyial. 7. 5% f et al  bovi ne serum (FBS),
pen @JH G?'gsltaa{rf‘s ﬁ%e s M%%Sggﬁ swrgl}/:ﬂa%tg fth%l\éoi‘éeactor system and
thd\/écarecu@l fRin@ SL. toT3Isalaey whﬁ %@a&@vmith@ndle e yRtybsin. Thls
m._croplates. (Corni NY) coated wi

ehgyétraéqslaﬁ al(ng}ab ﬂedwe@f)rodp_ca l§1io§1 thfﬁ@ll expgl_@g)g]propie%ssy@ }&TQngeved 2.88

poﬁhlaﬁ&ﬁdoum{gsfﬁ kg stbifzO @mcege doRGumpticR a,m 1aaate mu&%tlﬁ the
gelatin. [0187] Mcrocarriers.

b1qu49gqy@g¢rrtlx1@( was(imgipasiveiof metabgligally asgve chp) Ag\bqr@st the cells present
apgéﬁgé'd‘%) e e{’é}ﬂ fﬁq@&t&{ o 1S nﬁ'@roéaﬁﬂﬁ‘; sa ?)leﬁ" L geilg ‘%Qx@ested from the

toclaved. "Hi mcrocarriers were use
bigreavte oh rasdedimg afto 1t2t1<g¢LLture[0©n®8<]»nsSppamdat toféba&k:sce de@@msttatmg

ret{:xantbon oqghe ce‘ls %roﬂ%e 1l\'lfg' cdr?am{yN&?ﬁc’s V{ﬁét od cE:glccjms rate]é af{ffhéy of expanded
huvas Sﬁibﬂxcal[t&ﬂ;&gjerlwmuk &tbe@ébdﬁdldx@hﬂéd) ard haivédted ol microcarriers
opl at es, serve .vi al s of e thawed,
cules gﬁﬂ%ﬁ@tw@gﬁ%‘gﬂ G- Wy e h B e
vvas prepared using both Hayflick and Adv. DVEM F12,

Iement ed with 15% 7.5% 3.75% 1.88% 0.94% or
85.00 X 103 hUTC per well were added to two

. 060541
*é%%‘%%%‘%”?%%’Eﬁ‘é‘%‘“’cféﬁi“g’?%é@“i‘s‘o R i The

pl al®7&hs Theigaal ptlisisidg WreoxompFe the mwewth kingtiesand cell surface
ng?&%eﬁog{l ro%%l& 5@1@r%¢4{p§ﬂeé ?%%?walkﬁhé/ ﬁgsugg?rfvgg %Q s (HQTC) mn

standartl g'rcm"thl qed@by, which comtging m%lfc&al\lmsme samo €EBS)1 @ reduced serum

o R RS RMB oF RSB 51 RB PoBln s
seM@BmedAOVIEThcRYsepBRIutT safetspi deateh O BB dse/d affiimal derived products. The
use of reduced serum media will also reduce production costs and reduce foaming potential in
gas-sparged bioreactors.

[0176] Data generated in microplate format proliferation assays of hUTC in standard
growth media and reduced serum media indicated that hUTC actively proliferated in reduced
serum media. As a result of these proliferation data, the growth kinetics and surface protein
expression phenotype of hUTC were assessed over multiple passages in tissue culture flask
conditions. Cryopreserved hUTC isolate 120304 was thawed and used to immediately inoculate

T75 flasks containing standard or reduced serum media and were continuously cultured over
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TrypLE Sel ect (G bco; Gand Island, NY) was added. The

cells were incubated for 5 mnutes at 37C, after
wokioslogosthe plate was |ightly tapped to di sl odPET/URE07/023846

cells. 75 gl of appropriate nmedium was added to each
muigple paséage&d'ﬂlnet aeﬁ rsubdre Iprapdin expuession gf the Ageestedwals frokd eabh media

o ST s P A0S R Sl 0Pl e

and @eave inlaedinely agiceRie spiayyeacks cofthining2 %16l IMikt¥tarriers containing
sul f oxi de (Guava Technol ogi es; Hayward, CA). The

stangard ot {eﬁaceééﬁqumsra%%aeﬁ@.%cqnaguoaglé Seltred ppr mullipler Rassages.

to qoy7y| t Cﬂlogﬂé\é\ér%dmﬁf isSfeWeb304 wHs @R @hPespRfided in replicate T75
count i n ava EasyCyte instrument (Quava

Aagiecstitiotedeied serumeapanelh ghed @Ay lgvon oassogen oBist haursar papdlation doubling

ot A Yo D SR s S NORESRET Ny S s
grcmettil aﬁtat@tlmmlymdwymmm Am(éymroé all bairsiger phptlétionalphblingldata

PR st RS L PR R bh i GoR BT (oo 821, o

cott@hied tqhe stﬁmﬁfﬂ grooth mﬁmﬁ cowtiol. TierdeRisi€de protdin @l’p@&&ﬁlbn of hUTC

at e s cultured in 5% CO2, 37C tissue
exeémﬂf%wefeﬁl digras senstiisa with Pgigse é%fta%q%ﬁ growth
mddpunt i ng of Cel I S from 24-\Well Mcropl ates. The cell
cont ai ni n%d 24-wel |l mcroplate was renoved from

i nclasl onddiienatydinenresaodBURS islipi20804ayps thawsdand expanded on
HilGBen nﬁsﬂotﬁn&%ﬁtam%gﬂknw flalkslwitH r gﬁ’@g%pe?fm@v&m EEEQ f¥¥firee

renoved by aseptic -aspiration an
pageteasc {Theheurapet pdpulativa d@ell)ling fovemach $pmmbﬂatSkdvaﬁ QGmSBtent from passage

to glssall'l tee%fhggtglféz’sﬁg}fggéa? thmic gﬁWth t $ t1§)t1ca1t z}nalg'alg kW(g ﬁrﬁ;)fe T-test of the
avmgcehanmt pehlaeu elbuﬂlmg slnmsSnmglnﬁctalnemffbrremﬁehlﬂ’B@ gtowvtlkinetics

vefiege it FRAGa Rt aT-2 echnol ogi os, Haywood, A

f or [@mgUNt Thée dita H&ﬁor@i@%@th@%ht}ﬂﬁfﬂnmﬂﬁﬁﬂ)e E4PAAYEA in static T flask or
Technol o<lg| es, CA). [01931 Inocul ation and

MigxgLATReUtHre pysiens %‘k gedu@rsywm wediz Qveg mptiplespassagep i e stable,

comgt&t niaheéeewhﬂef@ﬁnﬁghr%we mﬁ&g@@ eaﬁﬁrfa& oM Rp RS M
75E+05 hUTC were ad T contal ni ng 15

Thmgoati@cﬁ thas stydyawasdo grrppare the gramaly kunﬁths w@@l sugdgag markersef

oL e GE) b8 4B Rt v

meglom,avné¢hngpniaits 115%afslalsbcame senum’(ﬁBS)jaIfdraaaduca(tadnah lgmwﬂamddmm
d b t Th L |
col BPiEER RS Tt EEEE. S FRRBBEHRL: pE0RE! o metim

w1HS1&1ﬁéaE£plaﬁl|mt rszeﬂlstly b dediehsing p)}iegse dt(‘JI am;mh dérived pfédapis EAdditionally, the
Se] ect, . e cells were incubate or_5 mnputes at 37C,
Setee EHUm RS &9E@°W@rq®gm1|e§ﬁ°1%na}sbé Wegng the cost of
malérfll Ofdeedding Tent p&a{tiasdu& QhInRé in'BR pmgséd@%r@&%%ﬁ to

each flask and the cel]l V\D 2008/ 0

PCTAU8Ob o Fhoprghiegtion a%laé?f% iohmigeeplate forraatassay indigpted the potential
foldoRBhidRs bfne fﬁ%ﬂu@@d seﬁH@@ondIﬁﬁs CRlid %sé@ﬁﬁﬁiaﬁ}eﬁkﬁxhéd“%ﬁg dilutions

for 5 mnutes at 300 rcf, the supernatant ‘decant
of FBE rengingsfrone 1 ¥adpB¥%de @Fatildar@ba@a/lngrpwf’e diedivmeard impn alteimgtivg reduced

asﬁl?ﬁe%h{ﬁg‘g? § 86.woft lfrmGP U&ﬂér%@l@@%‘f@?é%‘%ﬁﬁ i 0 £ohd that hUTC

uot ca ated to contarn
prollferatlon for both basal media was best in the 15%, 7.5% and 3.75% FBS contalnmg media.

As a result, a second microplate assay was established in a 24-well format, using only the three
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obt ai ned and used to inocul ate new T75 fl asks
containing fresh nedia. [0195] Inoculation and Cul ture

w0 n00g0&smi  Spi nner Fl asks. Cryopreserved vi al SPOf/USTWIT@3846
wer e thawed, washed and resuspended in growth nedi a.

leddl. FHS+EGcdntfatibnadorebotivlsheal nbediunil tyBesy BabedHlinl theeobstived Profifedation in the

10 ells per cnR) .i 100 spi nner. f| ask,
2u555l it R arelin s eratdy Rone Bt ot Mater e
mé&@im twith G6% HBHE andQhY dlRtHatise Ba041akdvah meSRiWig 75438 on
spinner plates were placed in 5% C02, 37C tissue _
cul 108 | Gbpzesrel MARC [aaisya03 wasrhaverasd yssd oupmediately

indla¥ge T150H:26d qoﬁéﬁﬁl@arﬁﬁrd%@ QedltedSBiuRNREdiS AR erCH ittt Kisly cultured

to 500 m Spinner Flask Culture. A 100 m spinner
oven raulkiplepessagaso v belcdllrsyrfadetpsoteip iexpressioplof the harvdstedwells from each

L CLOC L efr e r nat

B RS A GG Bl B L s LI 256304 v
thawedrand asedite impedikely wmdchlagdpmn@rflasieebhtsinig Hilesll apancherers

in. 20 m fresh grgwth medjum, The m.crocarrjiers with .
conapEs R dE OF et SopmAMe i rerSs Ty R sp oy Sepep puttiple
pafag@i te to a 500 nl spinner flask containing 480 ni

fresh gromh mediumand 4.8g Hillex Il mcrocarriers

final . mcracarrjer content or 12 g/L final

M%&éﬁ%}é!rgmlgﬂ’é‘é dr ation). The spinner flask was

t heo1skp.C €el/0 ICriopE e Vo€ Expah@dtuigh umbdicAl@ofdr¥bue cells (WUTC)

.qi?gntl nuous .rotation. SBi nner flasks on spinner plates
18

f L2050 Roryetion deublmgaPDaYe  tissue culture incubators
and (01831 b &t aokn did ick)O D i fm@}a -
of J)nle ];OO m__Spi hn(g{aﬁjgl a{sk gjéfctoﬂfg&ihgéﬁia\?ggésé\g%ﬁas M)-low
ghgsaiabcorGeasi Islad N¥).d$% fntabloeyinet sempi (ES) (HyGlere; hiegan, UT),
: | ; | -
el EIYSLPIRIEY 5 IOPRPTf 28 R0, AEn - AARARRNBME) (sigma
StrlgnsyM)by aspiration and the remaining mcrocarrier

pac .1 hp,adher ent | ls r nded | o
P et PRSP SRR D ERHSRE " Spid el o
Grmildtrsthﬁdi,rNY)g VS"/A/\ﬂetahbcaﬁi’(beiaﬁm% (FYBSb,lpSniMﬁl/sItﬂ&ﬁtﬁn@Sigi /Sy ald niM
tr red i pe to five separate 500
Glgtﬁmfé‘g’@aﬁéﬁé@ﬂ ntaining 490 m fresh growh
nediougspNBfdti- e MitdopRies.| Tissd¥ calgts 86 feflafid 08 wall hictBhlates
m crocarrier content or 12 g/L final mcrocarrier

(Cemingeler &orming NYpeatedyjth gelatine (Stegnas Sbpws,tM@h pl aced
on | N t > LN j .
Spi Bl PR Al TP Dok Bl g, Rt win
gel@de, 37C tissue culture incubators and incubated for
t hr r VS, o . Har t.<of LRl LS he t
o T01e7 B MorP RS, thRkIPICEAER (B il A £RIE M bere
hydmatedve DI aenfarbsleasp BOméruteslaad auteokared.hHillkek €I i aicadriersSvere used at
wi th adherent cells were allowed to settle by
acﬁp%e\?ma&lﬂn ofﬁgg/s[Uper nat ant nedi um was aseptically
aspi(0188pdSpiAner llaske 100 ntBid sopual sifgde-tidkedispwastié §nner flasks
vol ung of_ the inner flask was added to the spinner
(CPBK Ins s GO RS PEesFd & SIErEsSelst | oved to settl o by

gr ayorsyp Heentaset ddd @RS in 0By m i tsl SryoprdsBi@ed RS of hUTC
was asepti cal |l aspirated and a vol une of ‘FrprE

wegethawed svashed ap@ respspended frograpyianerip. Vietowtfemeogism cd erepergd using
bo%t{kgasygﬁ&ﬂ\ﬁ@&gpﬁﬂ&@@/f%gﬁéﬁ%ﬁ%ﬁ%’%‘}.@% IS0 l88%, 0.94% or

e Spl nner was then incubateéd on’spl nher
0%FBB.e5POK 100 hhiTgweewelhwe®@ddgrtp two wells per condition. Each well
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continuous rotation. The spinner flask was renoved
fromits spinner plate and the mcrocarriers were
w@bdosmest 0 settle by gravity. Using a 25 ml PCT/US2007/023846
serol ogi cal pipette, the mcrocarrier/ TrypLE Sel ect
cofitained 2 Spvirsw i Ghddine dTHRYpl¢ @es dultigd ipSBITD,IPMQ tissh@ culture
. times to dissociate residual adherent cells fromthe
NGRS Y RNE. The cel | - cont ai ni ng super natant was
col l@GbedHRM <5eRe WolklingioP €L A 9@mzzw,%§fa%8ﬁ@ceu containing
mul tiple conical tubes fitted with m cel
96svalbniseapiate waeremgyrssiram meuliatipp and rnwhq wm@v«nal bm@qs raspiration. The
Wagitliah ©61.4 pBYPRSHSE,
oo P SN 061 P PRI PRS ol tied By sl Bfirdl and 75
TrypLTuSadect §6ib8Q Gramt slandy N S pe rddeda _r’fhe cidls em:teeldcubated fariSeminutes at
37g$|a ter whelcﬁxz-?ep p%#? wq? %htlg dpg%‘d[d jis dI%e &Lﬁﬁlgﬁléar ap ?prla% medium
wagaddedtto mfv&lﬂr ech adtivion 50 bl of comﬂﬁﬂgeaigeﬁt wae addvdneedchevell. The

mcrocarriers .e owed to set [ av
coNpEREFHERE o ROV APRERHE PEVILR R e GHeve g Blex
(GWhvalTedhriBlogdidsy HAYRaE X )ai 1% lagmgh Hﬁlfdiiﬂe(({\}’bzl\@qléklﬂfol ies; Hayward,
Probes cat. no. L3224; Carl sba and i ncubat ed
CA) Jhe 1esulting gelbyispansigns wes aggntigslly; tf?@ Bed tgrgn ultep-lowy clyyster 96-well
miftob AHYor amu nldad Eg ey iRFImPAGGeSG %ﬁ@‘dg;’éﬁ Igdeard, CA).

observed by uor escen M croscopy: Vvia
st allHod] gﬁ@eldamdamd(ﬁtdtweaib Ré-Wed Misraplagésn €ayapesserved vials of hUTC
[ f to eval uat
wel 81 \8§ L lgd alhg hqu \é\@clfegbrr%rn% dia, Zﬁrz)}%h dl%?dllllgh WAas prepareg usmg.
bom I&xydbcﬂcrand dy. DMEM/EBBtSUﬁIﬂHthdI'WIﬂ]r 1686 G3lcadd 1596 W04

e N Rt L SRO00 paretie Eshpedsapeiee Il grope
me‘dalne CTheAﬁ@tayvas Aulfared in 6400048 7°s:ms§1reew1tﬁﬂe alibatérs fok®6 hidtirs.
nner fl ask) aliquot of honoge

m c J‘Hé’a} r F’éfve&%ﬁ gﬁ‘é’i”d’ﬁ Aty bl Migreplges Bhegrdlicontaining
245 ABKicYspRREW aBR oo Richifof ShPmddia BinoldS asd iR aspiration. The

mcrocarriers were allowed to gravity separate an
celshwers aated atitink mhRBS penwedsPBR ey smolsd lasaémtmcgsplratlon and 500 pl
TP S e L, PECHE S AR RS 1080l e
was dighthatappedrid disledgePBS cellsu fibe el wmenmmomdplbwfzdsamal ¢imes and

the%].siﬁabl fgrsrécg g%LrEﬁ)%%nrd%gd’f rg'ub%ré:snt\d\f{e\{n% gp@ ah S’B%(toolugﬁreaggnt (Guava

TethnotdgidsPaywasd A0 pidr amluhglm the Gliava RCAI 1ﬂ§tﬁ1mhﬂf @uava Technologies,
al | o(¥ve to gravity separate. The cell contai ning

Haywga Jant was col | ected by repeated pipetting and
t r anesy Idcidlidn i8R is avs Fuzb@s c@yc@rés&a&e@taw& RUEC were

FBS. The tubes were centrifuged for

th@(p@ w%qhe @q@eg@g@ﬁ%@&rﬂwtﬂ g@gwpbd} 7T5ER 85 h@]l“pgvere added Eo T75 flasks
coﬁt@mﬁ{gslgqmqﬁéhld FISRkOWER REESR @9@0@%70@5@99811&@%&5%&% for

determ ne cell count using a Guava PCA I nstrunent
thr@GPafvardPé%hnol ogi es, Haywood, CA). [02011 Fl ow

oyt gfﬂ‘% ));Hﬁisql%%g ﬁg 9’3% %d‘%%‘ %ﬁgl ﬂ%gﬁé%cé%gllcgttgl‘ﬁ’mg T75 flasks are
remo@rﬁgmemt:uh(aﬁem;ar@rthﬂncdaa rs@rved Gazseﬂtu&spl_ra(ﬁé)l The cells were washed
witeh FLERSSrt PR VR b5 e 3 o ol e s mi TovpLE
Sefzdf. cme:&eldh wiére m&'ﬁ:d?bﬁs Mimgsnat §B8apafier @fiech, thdlasks were\¥ghtly

tappeg 180 ge adﬁ)ecr:(;rdt Lde%%so 0; ! ?213 Sgrd?um was added to each flask and the cell
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RESULTS Tabl e 30. Average cells per well from hUTC
i solate 120304 in 96-well mcroplate formt
w@e@Biobsrat i on assay. Media used were Hayfl i CRCTMIB1907/023846
serially diluted FBS and Advanced DMEM F12 + 4.00 nM
suSgensioMAs tarisferred By pigétieyto dicbnit thbeBShe sty wefaMetrifidgdd for 5 minutes

flLick Percent Ser.um Aver a Std, . Dev.  Average Std
at STt B e o e i 30 WP inZr g meduhsnd an aliquot was
obthid %060l 2odfiing 2 8 frer/cblining, S0Akustalcd AR 1S&hiald 3. 7dE-88%ells was
7868. 305 1156. 451927 4837. 44 1898. 341291 3.75%
objedupd ané gspd i migculats aevs Tdd §asky somaning Heshymedia. 7. 5006
225961 95 In2ilbtiSPHH QPRI 00 ful g‘ﬂiﬁﬂer &5(%&94%ryc]p§esggléﬂ vials of
25934. 625 2867.961465 19292.82 7723. 45867 Tabl e )
hUﬂQFeWngéhaY@Idl wasghed andapquspended in go® th swetliat 8. IEQOfSEMTC |were added to

2450 R BT RESl) LI G il 80  mc

andilplatai\w(a wutder Platé5egto 80 fb, @ontim8askBGtion. ﬁSj)mneﬂ’!/EMS 61l gbinner plates

Ha Pe erum Aver.a Std. , Dev ver age Std.

i acedif et e s S e s gt guppicadSr (RS ot days.
60570198p #048gHEr 1802 SpiBiker AR CabureIo S0P rindr Efhsk Culture. A
2493.51 21731.38 760, 79 Tabl e 32. Continuous culture

10§l spineer gk Hperomovsstiions i piaey Pl SRd e ThEropeaeIR uets Alowed to

setlVENVhE duperhatinOidMiuddwids A ed by aspatioRand M\fé}ﬂ”ﬂﬁgg microcarrier pack
DVEM F12 + 4.00 mM d utaMAX + 7.5% FBS- Flask 1

withpadbergat csBeyagresqspndedsio i ftmh ZiowH! medjurmoTh¢ microcarriers with

| i 4 + ..
T e
488 nyl5feslp) grogthiDEdi 08 an 3.8g Blilkx IBm&ZOCAIr@f}s (82.f881 mBrocarrier content or

123g/17§E+05 %c%géic%gceéﬁét?on% i’% S%T%%rﬁaﬁlg 33’ %gf?‘ gl?ce%ém a spinner plate set
to 80 i ohtinloBSiotddion SSdne? 13dks H)B s;ﬂﬂneB plfds 3Rreddaced in 5% CO,, 37°C
. 3. 75E+05 2b84E+O 7.57 E 54.00 32.87 7
tls?}‘eﬁs‘ rancpibafors apgingubated forghres £ foyr daypo 37. 48 8
W190P  Paddft§)®©nd. 88 ml sHfnd FIBE ChiR 148186500 ;%13 Flask
3. 75E+Og 1a91geE€ng .09 2‘&3”5 22.96 4.00 46 88 pmer Flas
C@éuvaseﬁo%’ml@sm@élazk g emayed zom ifs spiwgr Blategsd the microcarrirs were

allowed to settle. The supernatant medium was removed by aspiration and the remaining

microcarrier pack with adherent cells was resuspended in 50 ml fresh growth media. A 10 ml
aliquot of the microcarriers with adherent cells was then aseptically transferred by pipette to five
separate 500 ml spinner flasks, each containing 490 ml fresh growth medium and 4.8 g Hillex II
microcarriers (6 g final microcarrier content or 12 g/L final microcarrier concentration). The
spinner flasks were then placed on a spinner plate set to 60 rpm, continuous rotation. Spinner
flasks on spinner plates were placed in 5% CO,, 37°C tissue culture incubators and incubated for
three to four days.

[0198] Harvest of Cells Adherent to Hillex II Microcarriers. A spinner flask was
removed from its spinner plate and the microcarriers with adherent cells were allowed to settle
by gravity. The supernatant medium was aseptically aspirated. A volume of PBS equal to the
working volume of the spinner flask was added to the spinner flask and the microcarriers were
allowed to settle by gravity. Upon settling of the microcarriers, the PBS was aseptically
aspirated and a volume of TrypLE Select equal to 1/5th the working volume was added to the
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11 3. 75E+05 1. 77E+06 4.72 2.24 26.68 3.00 32.16 -53
WD 2008/ 060541 PCT/ US2007/ 023846 Tabl e 33. Conti nuous
waeedoses4nf hUTC i sol ate 120304 on T75 (fl ask PQT/UR2007/023846
Advanced DVEM F12 +4.0mM d utaMAX + 7. 5% FBS.
spihderafiesie dThApnErl Sask was 0i@n inohatedt calepitiner platéBor FBBrindtdsas KO rpm,

2 .Passage. Se ed Yi e ansi on.Doubl i.ng Tot al

CoRSIERS RUoR, T %‘aslsuava??frwa@frwﬁgts spjskr plis g the myrocarrier
weke BloAaid 1O Eetife 1%7&&@@' 1Ringa 3. 11317561%-1(%7 g&te?ﬁqe &ficrocarrier/ TrypLE

3. 75E+05 3. 62E+06 9. 65 3. 27 9.35 3

Selpctsofution was pgitatedhy Pipetiingaip apd dowys~H) tm»eszé dipsociage residual adherent

ceils %%g'ﬂg%n% %%E%g qhe Z%lgco%zlﬁﬁng’@lg%atﬁm%s %Zlisegt%d é)? repeated pipetting

ane tramsfery ® mulgiple E@@@al mitgofigedsgith B)0gen aellptra@grss The mbes were filled

T e ——

wede ISirH0gedXoB9 miltes@t 300 2f, 82 sBger@ifand d@Ant8& .a83 the TOlls re-suspended in
qm;55+05 1.71 E+06 4.56 2.19 27.06 4.00 43.85 11
A4EN-7" 570405 2.02 1.01 28.07 3.00 71.05 Table 34.

C?qul?gpug’“@m’jé St&ﬁurtgg AhLEBCalhcﬁlg{ @rﬁbdéﬁm@&fﬂgnﬁfbcaﬁ%s were transferred
as Advanced. DVEM F12 + nv ut aMAX +
to gz 15.09! ﬁ@sceak nRE8 dERoRNDeck VoA ta saMKRTaty, Mggium was

| c T ith! i
B85 e A L O e

Prabeg gating L3234; §i3rlsha md iupmedirom 13 nwmt@ a0B7°AD) . After lmcubatlon
D30 D BBt e TS e isons
vigple/&eHs 6tin2d $IGEN-HE OnBirbR. ctBs Stdin(iiﬁred- Milcr@Bortid fiel@s were manually
an%'lyee%?-os I%t"gtilgﬁﬁg'lbgggg%z"?%#g%ﬁ%as regr O gggcqgﬁlrnefs At least three
m13ro¥&iﬁitﬂ&l& e buatedand theApprafiniie prddftagedofBableXells was counted.

SRR eIl Gt T oo 391 o sgpimer o1
m135(7(551"5b5nnler Ak DRuet sthomogdhodSmRBocdriePsidpendn was obtained from a
spinner flask vessel and transferred to a 15 ml tube. The microcarriers were allowed to gravity
separate and the supernatant medium was removed by aseptic aspiration. The microcarriers were
washed once with 10 ml PBS, the microcarriers allowed to gravity separate and the PBS
supernatant removed by aseptic aspiration. The microcarriers were incubated for ten minutes at
37°C in TrypLE Select. After incubation, 5 ml of PBS was added and the microcarriers were
allowed to gravity separate. The cell containing supernatant was collected by repeated pipetting
and transfer to multiple conical tubes pre-loaded with 1 ml FBS. The tubes were centrifuged for
5 minutes at 300 rcf, the supernatant decanted, the cells re-suspended in growth medium and an
aliquot was used determine cell count using a Guava PCA instrument (Guava Technologies,
Haywood, CA).

[0201] Flow Cytometry. Harvested hUTC were analyzed by flow cytometry using a
Becton-Dickinson FACSCalibur instrument (Becton Dickinson, San Jose, CA) to determine the
cell surface marker profile using methods stated in US2004877012A. All antibodies purchased
from BD PharMingen (San Diego, CA).
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11 3. 75E+05 1. 03E+06 2.75 1.46 30.04 3.00 49.39 Table

35. Continuous culture of hUTC i solate 120304 on T75

Fl askpPdT/US2007/023846
Passage Seeded Yi el d Expansi on Doubling Tot al

RERULTS ngs Ti e (Days) Hour s/ Doubl i ng 0 3. 75E+05 1.00

.00 23 56 2

W@ R00askos1)

1 3. 75E+05 3. 12E+06

323

5E 05 4. 72E+06 12

Ta:%;e ¥65g:§el‘§ cE _'v_v%
e
2‘ .84E+06 4. 89 ZalShveldt2l D
. K pdrc@erdn
5E+000.
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culture of hUTC isolate 120304 on T75 (flask 2)
- TaBle S)I\MAhugEleﬂpQwQMrnnh@f‘&i@o'latfumkln%‘t-aaﬁﬁ'@rg at§%ﬁgﬁ9roh eration assay.

Melila@kdd WereMAPMEKIR ABRANRE bMEMIIAL al.olaMIni DG WitkE756d8R

in

¥ bor 15% FBS.

Hour s/ Doubling O 3.75E+05 1.00 1 3. 75E+05 4. 27E+06

11.39 3.51 3.51 3 002052 2.3 75E+05 3 60F+06 9. 60

3.26 6.77 40029 42 |3 ANMAMEMELR o lggp.tsfick 53 b 94

9.71 3.00 2-Tgient Serum osver St vejag 4 s"’ 89 12.65

4.00 32.66 Fo—3—7oEAib—oipl, b5uosh | 6840888 4 354nzsl 3 )

30.24 6 3. PEE+O5-FoRHE BTy o deubd jsdgtal, 5“9 29. 24
FPOETYUS 75— 42673.11]: ';}9\9‘35‘{ 23’/ 38516 :

7 3. 75E+05 T 45E+06—3-87 195202 F26-96— 8

3. 75E+05 1.71 E+06 4.56 2.19 22.46 4. oo 43.85 9

o EERA O 000 5805 oot o

3. 75E+05 9. 67E+05 2.58 1.37 29.12 3.00 52.68 Table

AdRifted DIMEMIT 2 4198 MCiuaxt+ [ BUeFBR FlashiUTC | sol ate 120304 on T75
Pasgal |Seedad | 1 YiSle At lﬂ(papﬁw o Doubling Total Doublings | Time (Days) Hours/Doubling

0 ’ 3.75E+05 1.00
1 3.75E+05 4.54E+06 12.11 3.60 3.60 3.00 20.01
2 3.75E+05 3.49E+06 9.31 3.22 6.82 4.00 29.83
3 3.75E+05 1.68E+06 4.48 2.16 8.98 3.00 33.28
4 3.75E+05 2.07E+06 5.51 2.46 11.44 4.00 38.97
5 3.75E+05 1.95E+06 5.21 2.38 13.82 3.00 30.23
6 3.75E+05 2.84E+06 7.57 2.92 16.75 4.00 32.87
7 3.75E+05 1.42E+06 3.79 1.92 18.67 3.00 37.48
8 3.75E+05 1.44E+06 3.84 1.94 20.61 4.00 49.46
9 3.75E+05 1.91E+06 5.09 2.35 22.96 4.00 40.88
10 3.75E+05 1.05E+06 2.80 1.49 24.44 4.00 64.63
11 3.75E+05 1.77E+06 4.72 2.24 26.68 3.00 32.16
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G owm h Medi a-
Doubl i ng Tot al

FIl ask 3 Passage Seeded Yi el d Expansi on
Doubl i ngs Tine (Days) Hours/Doubling O
WQ@20088603%1 1. 00 1 3. 75E+05 3.61 E+06 9. 63 3. 27 BCRUSBIOW®3846

22.04 2 3.75E+05 3. 24E+06 8.64 3.11 6.38 4.00 30. 86
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fbask cul t iresePBagsage Séeded Yilel d Expahsi on Dpubl i ng

Tot al sRewbl i4m§ps Ti nesq DAysB4Hour s/ Beubl | ng3.coQ 98##06
1200 37550DQRMEME G Q942104 23e4 1 5A68 56| 3 M0 4F 239642
53g2EIfE 0% | PEIE0RY o685 3 13661 dg 49¥0 30 6¥0 3 27.07
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Cel I'| SwEhafes@rel el A% eXpr essSi dn DysNUITC exgpangied 2k
Advahgwoeo REFRE 2 +8594 . Qnivis@d utjaMi{et 7| 5% BS| or 3o.9s
ge oW B75eelil A84EOB]I| SPirf Ace 26 ot h B@/anged4.oo 41.83
10 3.75E+05 1.95E+06 520 2.38 28.58 4.00 40.36
11 3.75E+05 1.03E+06 2.75 1.46 30.04 3.00 49.39

Table 35. Continuous culture of hUTC isolate 120304 on T75 (flask 1) in growth media

Growth Media- Flask 1

Passage Seeded Yield Expansion Doubling Total Doublings | Time (Days) Hours/Doubling

0 3.75E+05 1.00

1 3.75E+05 3.12E+06 8.32 3.06 3.06 3.00 23.56
2 3.75E+05 4.72E+06 12.59 3.65 6.71 4.00 26.27
3 3.75E+05 1.87E+06 4.99 2.32 9.03 3.00 31.06
4 3.75E+05 2.66E+06 7.09 2.83 11.85 4.00 33.97
5 3.75E+05 1.84E+06 4.89 2.29 14.15 3.00 31.43
6 3.75E+05 | 4.23E+06 11.28 3.50 17.64 4.00 27.46
7 3.75E+05 1.55E+06 4.13 2.05 19.69 3.00 35.17
8 3.75E+05 1.97E+06 5.25 2.39 22.08 4.00 40.11
9 3.75E+05 2.20E+06 5.87 2.55 24.63 4.00 37.61
10 3.75E+05 2.04E+06 5.44 2.44 27.08 4.00 39.29
11 3.75E+05 1.69E+06 4.51 217 29.25 3.00 33.15
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The ability to expand

Advanced DMEM/F12 + 4.00 mM GlutaMAX + 7.5% FBS in spinner flask culture

Passage Seeded Yield Expansion Doubling Total Doublings | Time (Days) | Hours/Doubling
0 1.91E+06 1.00
1 1.91E+06 7.70E+06 4.03 2.01 2.01 3.00 35.80
2 7.70E+06 8.59E+07 11.15 3.48 5.49 4.00 27.59
3 1.72E+07 1.02E+08 5.91 2.56 8.05 4.00 37.45

Table 39. Continuous culture of hRUTC isolate 120304 in spinner flasks in growth media

Growth Media in spinner flask culture

Passage Seeded Yield Expansion Doubling Total Doublings | Time (Days) | Hours/Doubling
0 1.98E+06 1.00
1 1.98E+06 5.82E+06 2.94 1.56 1.56 3.00 46.29
2 5.82E+06 5.10E+07 8.76 3.13 4.69 4.00 30.66
3 1.02E+07 5.76E+07 5.65 2.50 7.19 4.00 38.43
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[0205] The goal of this study was to expanded human umbilical tissue derived cells
(hUTC) adherent to Hillex II microcarriers in a bench scale bioreactor over multiple population

doublings. The ability to expand hUTC on Hillex II over multiple population doublings in a
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aspiration. The microcarriers were incubated for ten minutes at 37°C in trypLE select. After

incubation, Sml of PBS is added and the microcarriers are allowed to gravity separate. The cell
containing supernatant is collect by repeated pipetting and transfer to multiple conical tubes pre-
loaded with 1ml FBS. The tubes were centrifuged for 5 minutes at 300rcf, the supernatant

decanted, the cells re-suspended in growth media, and an aliquot is used determine cell count.
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conditions tested. (p=0.277). This data denonstrated
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CNTﬂz“é{Qﬂ"HF’ﬁ“I‘ flasks. Th ab| I|tv to expand hUTC on
nj aiqueic ar I §epded Yigld | @ poutling O TAE) DO /| iGEXGays) [ Hours/Doubling
| PERLMSP 00D 7/ 0238469918 ¢rocarrfjer concentrati pns will
mit-enseroite (7 89rASr] T47E0T Ihi 132y And 3@ht | gns3for 22.33

igyenganniec b |7 ATENY JoR@E 0N BF WUTCSfor del 100t hbr apig34
_a_pw_p[ﬁtcaf QBRE+08 7y g,ﬁ@_,o%s. K 2 at é°°:|2330421!ﬁb
thawed and wused to imedi ately inocul ate spinner

f1 agiossf OHU@Criéonége UNITbe?ﬁlﬂS Ldﬁaeql[ 5’(07@‘/or doﬁf]@en@é to rg of Hillex II were

concentrations 20,
usebiotingrulatesd 3L blmetaqple dTh@\péIrof it swtpm ewap awsagé@y maintained at 7.0 by a

C(B/AAT gﬁés%ﬁ%NRt% n@%g[a%g%b OCE%LA terg vya[% Qﬁ&?%hﬁp&qﬂammlmd at

uman u cord tissue ce
40%;@ @tygexilﬂt)&\ébrlpy)pmd \mthomnspzitgutg TheghI(JT(D)ichl@/ed bﬂﬁ@;ainately six

PopRR RBP4 (8 Bt Mapaith o8 RaamERoy hsgsye of sable

logagittghic kgﬁiﬂtﬁl eThie ﬂatﬁrﬁém%atéd'ﬂi@hlﬂﬁ@'of hugano bl ¢xpanded on Hillex Il in a
peni cil i n/strﬁ)to cin (P/S) (G bco- Grand I sl and,

beRgh scalpbiozsasios o bhis B %{mprqcsmg Sy g besea leup fqrdargg pgale
prodiad ofMUEIFORAELI BEdpy Aﬂphba%nll mcrocarriers were
hydrated in DI water fTor at |east 30 mnutes
autocl aved. Hillex 11 mcrocarr| ers were used at a
tion of 12, 16, 20, and 24g/L. (lg Hllex Il
E}g‘g%crﬁ&@surface area). [0225] Spinner Flask. 100m
EmadSIEﬁ)GhlU”EC gl KillessH, Migdrapodeals IateCequientretlorisl (ﬂik-524 Grams/Liter

n

| nogbﬁgl | One oal oéﬁists{ula ‘was 108\é\fﬁlu0§sl’l nﬂtélrri cig:d hixaﬁn rr*melllcal
tissyzi derieed (fellaeﬂUél" Chedkeredt mﬂ&ldx Wrﬂlhro&.zﬁrﬁai*s agmmw)la niedtArier

and appropriate ncentrati on of ocarriers, to
congeRfraNNS Fhspinnge(lashy “Thgaby rexpand HUTG g1 TatgrocprAigesat various
mictdc@ier SonyQih eGSR WB grovidelgteath fibkllifiywmE %pﬁéiw&dargmlree&oducuon

and resuspended in growth nedi a. The apEJ

20§% Wpﬁetlhawed and

of hitbefescelithcrany appligatianss ddurpreservedhBHI¢ avylatg
usgd @SKn{e@laﬁémh@é@atés&an& ﬁ%ﬁs ESkdiSinP AlleR ‘Tﬂmcgﬁbﬂne{soﬁg&ﬂen&amns

I nher were placed on a spinner plate set to

ofe - ¥ A9, @@Mg/h @@djyelie@p@tmugwﬁly Sptured overgheltipls pasisagead i n

For (VPLoATEiRHE 1Bt by ot el R BB G PER Gl gl o be

thadved, ar@lhxbat@pd pm Hilleﬁllhmkrdc@rrmefo&mﬂ paSpgesndhe héilrapde.population
do ﬁln wasr%l reac m10rocame¥vas r % wa rO(I)'lnl] Sﬁt orr]ner gal a 0e ag]ade
PREE CrBcArt MEF S IEs & By Wag YRR oM RsieeR Lopazsage,
inditring kabe _ﬂdigahfhn’ﬁi prowet A btﬁgﬁﬁ:@ll ahanys@ﬁz oneR@ay ANBIANGAY hours per
m cr.ocarfj.er. pac th adherent cells r esuspended
popHaendoublindriy HE Hhitah SEM AR PSS A1 RET P onetcs or al
conditions tested. (p=0.277). This data demonstrated the ability of hUTC to be expanded over

seven passages on microcarriers in a stable, consistent manner.
[0221] The goal of this study was to continuously culture expanded human umbilical
tissue derived cells (hUTC) adherent to Hillex II microcarriers at multiple microcarrier

concentrations in spinner flasks. The ability to expand hUTC on microcarriers at various
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adherent cells were then aseptically transferred by

pi pette to a 500nl spinner flask containing 480nml
wo e@shegrowt h nedia and 4.8g Hillex Il (6g fineCT/US2007/023846

m crocarrier content) or 1.2g Cytodex 1 (1.5g final
mibiocirfieadonteitratia@ns welh plovide lzecatep flewikitityf dnd sistiona Sortlirgerscale production

e nn late set to C
of PLRESbRAN st ampatBasa Crytrined R Eod Bl M WiiBaped and
us@dlﬂotlhihﬁdiafémhadumitéspﬁ&ﬁﬂr flAsRE ednedindfly Hlex thRch@iefsQtEoncentrations
ys. -60 WD 2008/ 060541 PCT/ US2Q07/ 023846 [0228]
of %%6% opR4ath pRY VEre EPRRUBYY ctdiBred ougiHERIe PAsEAERSt 0 One
100m Spi nner Flask. 100m spinner flask was renoved

fromspinner plate and the mcrocarriers were all owed
MMEMI@VDMETMSQ supernatant is removed by

aspi 0 I -

aandi22] el SGRERLAY BhE AR L Blic RGN letel bUTC)
iscﬂ:ﬁdilzo34/pomﬂmonaioubimgt(EDb12.t he microcarriers with

o ol G RS R AR BT R

(Gmet Gtand ManﬂQNY) flrsasmtagbmﬁersemgsmwmo&agogdsnlmgx I

final rrier cont The spinner flas

pewe# fwwnmcwdggﬁ) Z@%ﬁo-sfﬁ??ﬁnlélamg I\Q%)eBgté‘F‘erP@t%haPB‘rﬁBME) (Sigma-
StOQdid, Mepus rotation. Spinner plates placed in 5% C02,

37C tissue culture incubators and incubated for three

to @24 dddjeocqropmoHillgllmicrocgrriegerere hydraed mrRl wager for at least 30
mi'ﬁlhéel‘. ﬁﬁ(()jé %vea/I ﬁfl%‘i‘fillrﬁﬂc?t{c?mep;h’?eréﬁgeﬁQtee{coﬁl!:@lﬁjétlcyipocf 12, 16, 2?] and

renmoved from spinner plate and the mcrocarriers’
24gdhélm1ﬁtﬂle)cl=ll=l Hoom eurfdct ane)d to settle by gravity. The

of IL@%%ED Lé Pr?%r%%sﬁ%ml nlg)ég(grr\lllgs n&%stpsler %phga%le slpmngr ks (Coming,
InélasﬂmngaNYadzdedlséd) t he spinner flask and the

riers were Iovve ettl
Vol Wb Ieeyiptier @i Gl dab it nps ok HE0Rb g fasks were
loadiel Wi 108:§1 %}'@G}dﬂﬂed@aﬂdmppﬁphﬁﬁ EdncbntAsibn of R rceMiBRES achieve 12,
flask was then_incubated on spinner plate for 10

16p2t ot &4 grags obHillep M perhiier spivapreserved yials o/ TCewers dwe.orashed
and Pésﬂf]ﬁﬁde‘al iRbRwAfediR eTH@ :ﬁﬁ)ﬂ%ﬁﬁt@ 'nﬁl'hﬁerg\’@f &ells @"elle%\ﬁ@éél tB @ach 100 ml

sett gravity serol ogi cal pipett
spinher fisk tcwhxew éﬂéi It yplLSE)esem el laasied spimrer flask veaye plac@dm a

spet] Bgrﬁ,ét‘té‘ﬁoel;b%nféﬁ ﬁ%\é‘@or?ti'og. %Fﬁﬁ& rﬁtlaQes IR & & €03,37°C tissue

reS| rom carriers.
cuhmielmaubattmaland ngulsntqdefmnthteam fousdayal | ect by r epeat ed

o T ah e e v eeol e oybigtn et FlafE g (i S00mi Spinner

Flhsks @00RTspirhet fldk wabl Ren9p@RbM Gpindilatddh@sheviiceocarriers were allowed
centrifuged for 5 mi nutes at 300rcf, the supernatant
to gettle, nFhegmedigeppempfantdsfemovedhysaseiratione dhe Fmaming RICFASHfrigr pack

witP2B0enMefPivhd fe¥usirAbDin M@ mI AesH Bro@thintdf 10& niBdERri@d dith

mcrocarriers were transferred to a 15n conical tube
adherenticalds were thse apapfieally tiapsferred) byaRetie tor 8095u spineer flpsk containing

45Gh fesplro MR AT 4 SuHTRACH (S eaF G iR o it T A Bfoder 1
(1 Sgffinal migroctrBigPebnteatid Tha mmbat ﬁ@kfwas thef 51am¢mt agpimer PFE set to 60-
méfcégtqndoﬂg rl%)?a%toh ogplslilel‘ g%}es II? dice 1n 5 r/"@@z,g'?@f 1sSue cutltgre rﬂ\cubators and

SS m croscop fsg &4
inmbeuecbfamlpye tolfbwelagel | s stain green.
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M croscopic fields were manually anal yzed to eval uate

the distribution of viable cells adhered to the
wo@soeEiri ers. At | east three microscopic fi ePdBUSENT023846

eval uated and the approxi mate percentage of viable

cel I[6228hs Penugd GLuly@2A3bin ohe 1 @ikl tSpineerQlusk 16048 YT 86ml Spinner Flask.

10&5%% %e@ﬁ?ﬁ@s’%%@§g ]6%051%1&1&8 I A er tﬁ?ﬁas k%ﬁ?gerslwere allowed to

sefile C TRE Akdih SlipeSHASRER SRGV WD a@mﬁ’dm efthe frérﬁmlﬁ@ hit?8darrier pack with
fl ask vessel and transferred to a 15m tube. The

adh¢rentsely Vasapsyuspaded lal5p’éN/\E€thgi§°‘@h aediay Askmlaliguots efiibe
micRRarsiRET AR En VR % &I q ne?be‘caa? ah By pgeﬁwg a separate 100ml

mcrocarriers were mashe 10m
spinD O3k 654 Lom@Ting SO M e 3Bt mdaB&nd 01968 Mllandb(aerg ferab
mlcrolcgrvr\fggc%%ngr %% %}%{I%n%? H%'i(% ére tﬁer}ldpcl)gé:g(? ?IP aS gaslr?n%P gfa{é tatg t60-rpm
comimmbﬂtomhofl oSplhmim phates plaesd at5Y8CG,,i3M°Q tisgpd dmltael ivdibators and
ncu 5mL of PBS is added and the
’nﬂ&@?gégﬁvF%gg% ‘%y%llomed to gravity separate. The

cel [0220p NG CEMPATHRRIPIM HilIE: 18 Mikr0&drribY. TEPSAKRE flask was
petting and transfer to nmultiple conical tubes pre-

reme\ae&éepw&lweiﬁ%atepaeéthem@mf%@g Wi pdhegeay; Wllsmgfeﬁlowsﬁ tossettle by
grngPUtlﬁt? nidllia %%&ftant WhereRidP&S l{}aatsﬁ‘ipattlon dg%m&%f Phg%qual to the

Isresusenedlngrovvt nedi a, and analquo
warkiag volame rommépwrlﬂael@wm addegstorie spinGerflask Pghthe mlcrocamers were

0 R S TORMR SRl BA ) S S Gy v

adti&iyb ItheHfipirinefldsk. Whespomar ﬂask mas thed ﬁlcglbdtedl-dml spawerplate for 10 minutes

SS Seede el d Doub Tot al ulbl.ings
ot BREE FharOr L Jaib Fenig motes i st pl g sheifgentariars were
alldwéSlotifle by l;ﬂaviltﬁ Ugméra Q8mPs3rodogicad 1§et5>55t%cr3ca2:3&§'ﬁ7prE select
..65 18. 7,6 19 4 4.45E+06 2. 95E+07 2. 73
soliio wesieled by GRS HB 10 imvP bmes o Bsopitegeabashgpnt colls
frdin the MiE6O R ridrs 3PN canﬁﬁu%‘!;u&'ina‘ﬂan% c{’sﬁecQQy reBe&edZ;ﬁEle@Jg and
3.46E+07 ' 1.49 26.44 3.00 48.25 Tab . Conti nuous
tra@@frnt tgraulggle peyeal fubey nre @as!gbwnﬁahFB%dea KjOpmefiiter pnit inserted in the
r I '

AR TS R by SRS SE nll ee,n

th@ﬂfce(HSEl-%pellﬁed)m govgh h@dwr05 7. 80E+O6 3 27 15.27 4.00

i ° 7 (&.}8@ %’tagggﬁ_: .8tgin§t.gz %Eﬁpﬁéu‘i%fi é—%@% gt}cgmg)cgoc%gie?gweré transferred to

a 15ml conical tube and the microcarriers were allowed to separate by gravity. Media was

removed by aspiration and replaced with 1ml Live/Dead staining solution (Molecular Probes cat.
no. L3224) and incubated from 15 minutes at 37° C. After incubation a 20pl aliquot was applied
to a glass microscope slide and observed by fluorescent microscopy. Live cells stain green.
Microscopic fields were manually analyzed to evaluate the distribution of viable cells adhered to
the microcarriers. At least three microscopic fields were evaluated and the approximate
percentage of viable cells was counted.

[0231] In Culture Cell Counts- TrypLE Assay. A 5Sml (100ml spinner flask) or 10ml
(500ml spinner flask) aliquot of homogenous microcarrier suspension was obtained from spinner
flask vessel and transferred to a 15ml tube. The microcarriers were allowed to gravity separate

and the supernatant was removed by aspiration. The microcarriers were washed once with 10ml
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5 3. 86E+06 1.85E+07 2.26 23.48 3.00 31.85 6 3.70E+06
1. 54E+07 2.06 25.54 4.00 46.66 7 1.46E+07 4. 70E+07
wa2@8/0&6422 3. 00 42. 69 Table 44. Conti nuous cuPCT/U82007/023846
hUTC i sol ate 120304 on 20g/L Hillex 11 mcrocarriers
PEX) ¢Hlelmikkdchreikrsallowakts geitPegdme, ¥idthel PBS siflemagniliemaled by

Doubl i ngs Ti ne S ur s ub 4. 39E+
sspprafon o EHD TG IS S IORLS f5ten st 15 3 ryplgh gy Afer
indubdd} Bl af BBS 8ddHd add €He nddrodatrierd ark.aBSke 0 glavit§ Fate The cell
2. 90 20 99 4. 00 0313. %8 5 3,56E+06 1. 66E+07 2. 22
cogtapngsapgratany iscoblset by gepsatgd ppeftingansitapsfepto mulipie S‘H"‘@St“bes pre-
lodded wEHIFBS. GBEHDés derd %er?t@fuéé’d fr 9%1141&8@9300r@f2th¥@1pematant
2008/ 060541 PCT/ US2007/ 023846 Tabl e 45. Cont i nuous
degantedythe ceffs Iﬁ@men@élnagr@wﬂz@gbm apcharpafigupt ippged dgterpine cell count

] r d Yield
us@g @5{) glﬁﬁn%@ﬁt(l | ngs hddlo;%aEWUr'ngoubl i ng
Tot aI T| me 1 7.49E+06 12.00 0.00 2 1.50E+06 2.25E+07
Rl%%l?% g.5 91 4.00 24.56 4.00 3 4.50E+06 1.74E+07 1.95
L5300 36.94 7.00 4 3.48E+06 1.17E+07 1.75 19.61
Tallle @) Codtinddus tlltu@bf hBTQisdAE 2004 &h 1BFZEHIBx @ nXrocdtie®8 3. 00

34 75 14.00 6 1.97E+06 1. 08E+O7 2.46 24.14 4.00 39.08
3.00,43.87 21.00

Sl aiemiodie Bngs gl tRusiguing f o
adontli §1§%(§ ab! o bC LEPP=Y and nandad A
PPN NI 7 ICIVZ 0T R RN I T5 5 N MO W A
III3I 1 I\3 5¢+0 1 \.2'2&\:6?" LI CZG% LI LI Qfa\sgll Fuiostﬁybo II12\7.19IIUUI
PGt HOPIRE. 98 | Q'dsedf T s A N el AT
Lléllbtllhg cbd P 53y LUII?d7bl tlll bzlak)lll [..db%b]e U PEﬂBPGUt'
IO e defT8s b L134Ed || OUsel LI|TTI CoaQE OW[IT b At {STT 5o

anal 51 &0y | Qneory AN O abdas NOUTS 6T | PONERATT N
doubl | ng dat a pol Nnts show Nno Si gni Tircant difrerence

the hUTC growth kinetics for all condi ti ons tested.
Taplgdy C2'7'7)“°"STH1“§* GhYEC AR o iseL Hillex Uptarqepryienst huTC

ebOilRg expanded over seven passages on mcrocarriers

Haflagd JT 852kd, [ CORRI St EhVloifdB ] ekl DoubidlY Hirks (Dhys) oHBubauohg | OF
mmmm‘%mm-g'om 2000 Spr nnel 11 a5k
Clal T Ur&ioe+o05 | 7.80E+06 3.27 15.27 4.00 29.38
3 1.56E+06 | 8.74E+06 2.49 17.75 3.00 28.97
4 1.75E+06 | 1.93E+07 347 21.22 4.00 27.70
5 3.86E+06 | 1.85E+07 2.26 23.48 3.00 31.85
6 3.70E+06 | 1.54E+07 2.06 25.54 4.00 46.66
7 1.46E+07 | 4.70E+07 1.69 27.22 3.00 42,69

Table 44. Continuous culture of hUTC isolate 120304 on 20g/L Hillex Il microcarriers

20g/L Hillex Il
Passage Seeded Yield Doubling Total Doublings | Time (Days) | Hours/Doubling

1 4.39E+06 12.00

2 8.78E+05 1.23E+07 3.81 15.81 4.00 25.18
3 2.47E+06 1.19E+07 2.27 18.08 3.00 31.72
4 2.38E+06 1.78E+07 2.90 20.99 4.00 33.056
5 3.56E+06 1.66E+07 2.22 23.21 3.00 32.41
6 3.32E+06 | 2.04E+07 2.62 25.83 4.00 36.65
7 1.94E+06 | 3.86E+07 4.31 30.14 3.00 16.69
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[0233] The goal of this study was to continuously
cul ture expanded human unbilical tissue derived cells
W@ bags@yosadherent to conmercial mcrocarriers i PCEPBIU0E023846
flasks over multiple population doublings. The
Table #3. | Goytinuens exdfyzapd] h BilITidlae 2030¢ ern2d ek Hillex B mipvearriens| t i pl e
agofsiat i on  doublings will serve a nodel systemto be
Pede - sepied QI VieII ge- B@@b € %aﬂd%ﬁhbsl Otitne @ays N[UHdws/BoGdiing J €rbthl Time
t her apy appla4emdel jons. Two | sSlol ates,| 120304- 0.00
[ 80| atreuios exazsindeld a9 cryopseserivedounder 245esedr choo
cAndy 1eEHE | FHHFIOTANT QP A76-  i1888] atled 39X and@ﬁdﬂan 7.00
r\|4\ln h 1 SAREE0B | o1r47E|‘ind‘er 1('-'fﬁ/D coddflt ns 4OQI\DF =y qi1.00

TR ELz“"fon?’s“quETg%”- X D S N XA N7 5 DN NI
et LG ke C‘F'eée‘tgu €+ 34h,_yl Uclhool. Off |nd 1t T 18,00
[ VWeTT ‘?.\5§£09‘5 SWE:0rdl STres TTF_CLYRPTGSETRpd et '4&7 TS 21,00

Thawed and USed to 1 Nmedl atel y 1 nocur ate Sprnner_ftask
cultures. The cells were continuously cultured over
mul 10232k pﬁ{fgagxlga;e 129304 ciiybpresselet at pepolation doubling 12.8 was able to be

thaavp : an eg;%% %’ |01(E:) glmélx Zi‘f mlc?of%g‘e%s: flg Jryen ansassggescsl'llinmﬁ%?rs per populatlon

dopm@asrfhfre@ch mir@daﬁ-lei 2836wtrativy apg aﬁnamﬁcfroat pa3sHRH kapassage,
s abl e o be ded
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%ﬁ“t"é‘&é%’i‘g‘f]‘%ﬁﬁﬁﬂﬁ?‘? pY )| mlgwal&agwfléggoqe-wvo%ﬁﬁ qigh hours per
pofl@latidn M@bRE GatBptints Sdwnd BEREAI dFérynce TRen U gHwREKinetics for all

ul ati on doubling was consistent from passage to

copgitiensgesied. (didat idbrennsicd i L oGl o s over
se@é?lrb%ksike%% rHYblto@ath@ infa §thtAS o Rk Rratfepet i cs. hUTC

i sol at @ CNTO 2476 cryopreserved at popul ati on doubling
22.6 was abl e to be thawed, and expanded on Cytodex 1
and Hillex Il mcrocarriers to popul ati on doubling

EXavp1IdNfh 31.0 -63 WO 2008/ 060541 PCT/ US2007/ 023846
respectlvely The hours per popul ati on doubling was
Expansipws ol TE oo miprosgerigrs tmcogaage‘agspinnimﬂisnkamltnge stabl e

e e

tlssxreeiewagd o%NlEIhUifC)aﬂherdsrmmcsmpmrcxpiomuioaam 1qumbiet figpkslated multiple

R TN T AT T Mo

dolibléngs 04l bergeld ﬁqa@fﬂ sytedi BIbe sEAPLE fos lRFe-dcRIPrddREion of hUTC for cell
conS|s ent at qgt harvest for all conditions tested.

thf[re@ﬁp iegHps. d%hf“ah (risRetes o2820% fralated; piparded and eryepressrved under

reRRErcR ¥ ORINERE, dn@ CARIY 26D RbBIEY, eXBandB@ M R dpRRed O dePERIP
on mcrocarriers in a stable, consistent nmanner that

copdifiprsavers eyanateds| The§0m§19rcpaé@@crp¢ameé$ fytedesnioenyiiillex Ifyjese evaluated
alégodf‘g ?X@&&%eﬁ%@llme %Wg% FIFH Jsﬁ& to 1Mﬁla§e?)alln§culate spinner flask

produ hUTC erapy application.
cu[t@238 6TheTiels wera Icomfnuplltalysc@mLeQ)ovwagultiyﬂe pa;sﬁatges] w $Hey:ell reached

cul tur u i cal e
opiefre Sy BRI Qo IR A0 PEIGH e b BRI 28 G as
cohtr@lsks over multiple population doublings. The

abil 11y t pand on m crocarriers oyer nmultjple

o] oRUTHB IO PPPreEr o SLpaptte L elithi 2 b Ppgable to be
thmﬂl, SrduRpirded bRCgRdSCRAR NSO elitrofhrrs fb%gﬂﬁﬁﬁn dobling 28.6 and

herapy applications. Two hUTC i sol at es 0304

25, i i tPer ey ohis dRtrs aerReguiaiignyinubling wassopsitiel fromgessage tq passage,
m(ﬁ@.ﬂﬂg aBmR %gaﬁﬂﬁh%@t&?\/ﬁéﬁﬁwas lc8:RisBdnedith SePEAR drdllkinetics. hUTC

reserved under
1solate C TO 2476 cryopreserved at population doubling 22.6 was able to be thawed, and

expanded on Cytodex 1 and Hillex II microcarriers to population doubling 33.2 and 31.0
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condi tions, were evaluated. The conmerci al

mcrocarriers evaluated were Cytodex 1 or Hillex 11.
wab@sosopapr eserved cells were thawed and used POI/US2007/023846

i mredi ately inocul ate spinner flask cultures. The
respettivslywdihe howms penmepuistion doubling vesd consistentrfrbini paésage to passage,

indi 3G 858e Wbt G e PR GRS FopeRBR 1 R 55K Bl Biri.
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suffOe, pr@eingphrerotypet dbiszodol sy§tBREn beSicglenp f@tlargt ecalesproduickion of

hlb%gt%r%:el{\/%hgragiggpﬁlczﬁlo% Cytodex 1 (GE Health SC! ences-

mcrocarriers were hydrated in PBS
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ed
dogblings wath seavf ¢ B Aysérm tphg/seale-ugs for largeresalg poglystion of hUTC for cell
thdz %%/ r#%&%g{lso 283Ut ROARL 1§@3(W1§Jlat€& % as%%glgn ogﬁp%ae:rved under

si ngl e-'use, di sposabl e spi nner
regenich cordotnagand KTQR476, iseletdd, em@dﬂandmmlreacﬂvc;hu@ndGMP

coﬁﬁhi@g &gljregv%iﬁzggge dﬁl% cg%ap'i:éﬁﬂé})céa%%g g\%gﬁg:d\("%ge éf%t v\&lle?]( 1~or Hillex

I1. nEteki caryopbesbrvid dddIs wetdliGawwek and askdedl 1mmed1a’ié)l§)®mgulafe spmherdhxk

5.0 X 103cel |
culghy i S X6 ARG ARt S oSt g T Feached
populbfisti-GoublifgI XAt HIRCsande hlostit@tcadtaticnllytin TEES flaakd 43U control.

days. Spinner plate was set to 60-rpm continuous
rotation. 3.1 X 106 hUTC were added to 1.2g of Hillex

M;U[ﬁqﬁugﬁgmﬁ%m@hkﬁ)gaer cn@) in a 100 m spinner flask

cont ai ni n% 100 medi a and pl aced on _a spi nner Fl ate
set 923750 elhm %mww&@sxnae@@thumn ugbiligpleprdiisaneesslls (WUTC)

. i r
B EER pndhdiou b ATEOH TREGENT QnEaltd Erifrastans po 22
usspi nner fl ask was renmoved from spinner plate and the
I ri re I vved . tle.. The [

su pé%g[ i té’ %ee %{Sﬁlﬁ%ﬁ ?Sﬂes Mﬁc@a r(]gﬁl%’h\ﬂ'lﬂﬁ glucose

(Gibcor Ofaad ][Islzefdhnw,m S%Metahbmlrheselaﬁ{ (FBS) (1yClaxte- Legau&pnn ded
mL fres m.crocarriers

peii st iy Pl e e IS AN ) Pt e bl GE) (Sigma-
StPid@ MOt o a 500ml spinner flask cont al n| ng 480nil

fresh growth media and 4.8 [1ex 11 final

m Cr{%g} r i\@qarogqgﬁ@rén@yto@prx ll(gﬁgﬂ@g,tb §§1@;gce§_- 1scataway, NJ) microcarriers

were hydrated in PBS for at least 3 hours and autoclaved. Cytodex 1 microcarriers were used at
a concentration of 3g/L. Hillex II (SoloHill Inc.- Ann Arbor, MI) microcarriers were hydrated in
deionized water for at least 30 minutes autoclaved. Hillex II microcarriers were used at a

concentration of 12g/L.
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(1.5g final mcrocarrier content). The spinner flask

was then placed on a spinner plate set to 60- rpm
wa@orusiosnsaus rotation. Spinner plates placed i nPGEAUSHAT023846

37C tissue culture incubators and incubated for three

t o fi@a40] d8yisner[FAd43 10 R0 §e0mifsinglehtstdisposubla spinderSBkel(Comning,
I {Snner é&zsk to JI ve 500nl spinner flasks. 500nml

n%p IRMEE r enoved from spinner plate and the

m C @AY I IrREslatiéy #d @ulteieasl 100n€l SpRintd Rask T0eyopRAErRed vials of hUTC
E_gr natant is renoved by aspiration., The renaini quméao

wedrvashed and sqsuspgpded ingawphanedia -6 X e HUTEsvap

3oomn§ Brdytddeg 315 OOV 1B @) il avmo%ﬁeaihaérq]awmmammg 100 ml media
i quot's of the mcrocarriers with adherent cells

and/@lﬂéect e 74 s bysu¢ ewiureingubaiertaad m@ab%@d for thegette fqup d#MSV Epinner plate
3508, SIS S58Py R ko AR o x
loﬁtdlsqneacmlzl) @ra tidnhlespinneditasid cé&galﬁmg o@lexl thedid afubplided @h a spinner

pilt Sk BTG Foions SPEBE WS QUeF D ToRtinuous.

r ot q024QN. PRRLSYECrlthiet Foom D2 T00mi szgmn%%@@z:o GG ODMBSPiher
culture incubators and incubated for three to four

Flerky 4 90miypinnsr flask yas romor e B spige labiand the reiprosarairs vere allowed
to @tﬁé OfiRIthd 8l @perﬁﬂﬁn@@l@%v&%ﬁd@ﬁﬁaﬁoh a3Ke reW@hidgSR MRS rier pack
fromspinner plate and the rmicrocarriers wth adherent
wigheadherepinells wps tesuseended w@0mi Eeshigrowhanediay Thy micraeagiiess with
| 4
adRUBRBRA Rat tﬁ@ﬁﬁseg)ﬁgggygﬁggyrfre@}g Qﬁ%ﬁtg %560%%9 ggm&fr AER ontaining

was added to the ocarriers
480t freshl growsbanedi asléﬂt&géiing 1 (@vﬁrtaymicfmmwm@enn@gmodex 1

(1 %%nal d’ng]ng)cfrge{) onéﬁ : Iri]"ﬁe %ﬁ'e T(SQ was I en qg?r%lera sfprrglgli(glat get to 60-
rpinftentinuocsidaition Smtfnl&p p{(ame plapddait & % (O(gz, fZ@’Cﬂﬂs@w @&m&tmcffaﬁators and
. rpm S er as was renove romspinner p ate
‘“"é’ﬁﬁ‘ei‘ ﬁ% W‘gﬁogn‘grqayser s were allowed to settle by

gr ayo24y) Ph&age §oulipe 70 60RA LIk W@g@é 08@R4ABinner flasks.

DVEM | ow gl ucgose supernatant was renoved
as pirPUp} pinesirskivagremome (e seiners latcornd e m@ﬁﬂcmﬁ@fs were allowed

to bdeAs kTheW&haSﬁ'p&ﬂﬁﬁntfli @%vm dsPiedtioh n%@é&ﬁ&%@%%@f f pack

plate for 20 mnutes at 60 rpm The spinner
witheaghorent celoyvassiesusprndedingdOml foth arovethmiedreo &a\rerspmrge \lxﬁmbahquots of

oS USSR e OE O T D R AR P

500m! sptitrer §ike pash chhtaislng 490rel Seshigrosvth friedis landvéh8g Hilter 11 (6g final
hat ed f 10 t
micREHEES R0 of £2RCilech EbGvaier pebnfieieh avetty dbe safger fasks

werftheiTpREQICAN o spRinsr MEE Setad 6BiRTCcdntnude tdthtnb Bpighé\pldtas. placed in

50mL er ol o | cal t he
SRR TR T caler e ibaton: ssBiREBAIEH o e s gi¥oat e by
Pi Peo244N 0 HUP et cERWAherd 18 TIBEextiOnBios89%hA The B@@rhﬂ%ﬁ{ner flask
adherent cells fromthe mcrocarriers. 250nml of PB
waggemeVed Srogypamet plate gd e rHsracarfiqrawith adherent eallp warerallewed to settle
by\/g?i\@tya%Qﬂ@@la shftrmagint WS Ileﬁﬁogerdad&' atsﬁratly? eS(ﬁﬁ{l Iof PBS was added to the
contai ning supernatant 1s colléct by repeated
Spmnprélaﬁk Ayl themhidrecarrirewere ownd to stlebycgnyityal The MBS supemnatant was
rergB&ed ?/%gﬁgtﬁ% t %Oﬁmof Bﬁél\ﬁ‘ nlgw%ldlc AL fslalgaed to re‘:' s%nnner flask. The
I nserte n the tube openin A
spmeet flask wge'dhetﬁ mCulﬁttd’ah dnwbmSeraJﬂathb@ 2@ fnjinuitds et G(lmbﬁf ﬁHte&pihner flask

wa% removeg qi‘om splnner I?Iate and lhe mlcrog’alfIr? rse \r;vgr% %llowecgto sg\éleb b)UEralwty The
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[ 02451 Harvest of cells adherent to Hillex 11
m crocarriers. The 500nml spinner flask was renoved
wo e@soesinner plate and the mcrocarriers w t hPEmng20em023846
cells were allowed to settle by gravity. The nedi a
DNEpelovaglacuse swpsmaanovesdemnyved by iaspiatian . 50560 oflPRS wiBdded to the

to.the er.flask and. the m ¢rqcarriers
Pt oot Sask Db D s BRAc b 0iptg ALE fay 3 BRI 60 rpm.
THe@Einn &SI wh Orebd e Spdr Btfinek FE&Kmd TikanisRkitfiers weladlowd@ o settle
t hen i ncubated on spi nner ate for 10 mnutes at 60

byrgsityTHBe EBP AYRAmafana RS Rﬁ@qudéw&@&ﬁpv ofA0sP TryrdE sglegt weas added to

thétifindeP Badkl GHO Qﬁﬁr{e'r fhsk wu%&&nqhéugwoﬁ %nfn%l 1515@ f&}ylo minutes at 60
gravity. Using a 25nl serol ogical pipette

pmi dihe epinmdr dlask Wasyrpmeved drogspinneoplate na@dwthmcragmuqs werefjlowed to

se{Bl'g BEet g Hﬁpg%?ﬂ%&b%& nyg@e?es thteqmgﬂo@a%ﬁ%%&,gﬂﬁséie&%lwon was

ent” ce romt rocarriers
agtaed by pipering upardimiant] 0 ities @l dlssod:latbyesrchiml%hﬂdnt cel]s from the

N TR U C RN AR S——

to kéiie€by gdvity IH&&ell E(btbaﬁmﬁ@ afiieﬁ@tanﬂ'lh Eolleviagsrepearted p1pett1ng and transfer
centri fugegw m nut es_at_300rcf, the_ supernata

0 TRRLIRI SRFCAHEES RERIoREe ¥ el R ad g il tﬁ?'ﬁ\h&'ﬁseﬁé‘éﬂ"éhe tube
opeRAg O TheMuB&ierd Yen@if@ddai (B0 mMukTht ot BURL supbmbBSt (ﬁczﬁ‘xﬂ;‘a and the

mcrocarriers were transferred to a 15mL  coni cal
celinig-wprendgdaip geoavth msdis. were al |l owed to separate by

o ??(Mi“ln Mooty ogéazgragn%ﬁ% Pitex C;O%L;(%gsl sb@ﬂi ST flask

Live/ stalning so
wa's’rrcxbe@dm spirier pl3@24d the amctocvannubwitb aldlferemmells weterdlilowsd to settle

at Af ter bation a 2 uot
byt The el BRE e OByl Skt sy fBRS bR pddia to he
spiiiner fSk apd/the hiiatecaeridrd $erstalowedyb edtle bMIﬁVlQS ClODﬂnCTrprE select was

sl ATE B JH N EoCtF S o3 IR AP ggianer lte fo 10 minutes

at B G CBd JpRinSr ﬂa%k waeaslovt &R spihfidr REORId Ghd hRIR BB WRre
eval uated and the_approxi mnate percentage of viable

allowed to sghle bé’(gEPfYt%dUSIHBB 20 serdegiend pipgtte, the microcarriers-TrypLE select
soPg)rﬂ U%Qé%&{eﬁ %§ %ﬂ)@ttmh QB ﬁlzdlddvﬂl 51‘6' tfrﬁbrs% &?Aot:laf‘eqwﬁlﬁg ath,rent cells

Nucl ei rel ease assay SpI nner
fronothe nis@eATIiers. pﬂ"hﬁh@nll cpntaglm)g sapqmﬂtm isgbll¢ed hp tppersedspipetting and

o G BRGNS Pt RBISK O BPSALAGS TSR ER e n
tulpd cmemmgr Thembesmecmﬂtrﬁfogﬂcfot Omgrges iat 300rcEapasupemaanttiecanted, and

e nt wa noved by aspiration. The
th‘?ﬁi]ls §'\5 ‘@F‘gl%'é? %\K}?agﬁ‘ed once wth 10nm PBS, the
[0246} " OGaHikidy SFasning. | AWBIall@oOsfavddiayand @RGOSdrfers ¥R thahgel¥dSo a 15ml
supernat ant renoved by aspiration. The mcrocarriers

copjst M%Ma&%mapem@%wegfo IpaTate By gavitei Medip g gemoved by

aspifitieh 'aﬁ’d"repfa@ed]MM ﬁhltlfl'v@D@&f kit Qﬁ?ﬂon olebQH lsrobel\!@it no. L3224)
cont ai ni ng O. w v crystal violet (Sigma- St. Louis,

anw!g)c)lbathf ﬁrgm 1p mmﬁgﬁqt éﬁ" aAﬁ;goncugat;qq@CQ{O pnodliquetewas applied toa glass
m EASERE 3104 B SRR IR kSO i

fiedldsoreré maniadly andlyred td‘n@nblagetthmﬁstabunoa €l vinblk eeliseadheredtoghe
m%roogg b glisl&[s?ﬁ%dﬁﬂ'm% rﬁlécrr %)plc S:lﬁse \lvlerf %\9 ntte(SdSadngn% ag)Brommq?é/ percentage

ofviabRlcellawaspeantedf honmpgenous m crocarrier suspensi on
was obt ai ned from spi nner
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flask vessel and transferred to a 15ml tube. The
mcrocarriers were allowed to gravity separate and

w0 b@ssenser nat ant was renoved by aspiration. TheRCT/US2007/023846
m crocarriers were washed once with 10m PBS, the
m c{eAd] r iredudtued defiwemhtd- Wugkea;\e'waye aeparasgl (10018l sphieriBSk) or

S rnatant renoved b spiration. The mcrocarriers
10gt P00 sl JE°H9 BPAUOLHF hemielniods BNCrappeF Fispenyppgvas obtained from
spmBbrefldsk vkl @hd trif3€eiRatd H15miqibe. Ohe RRFodatricddded aBdWed B @ravity

mcrocarriers are allowed to gravit eparate. The
sepaEtte andihp SupieHIR gt ‘gwémﬂ\éad&masm@u%l ila,fdmcwyamerﬁ vgreeyashed once

[§

L R0 i DY Bl AT B v

byraispitation. Ehe BPOIcerrierstwrse paptataddorone hodet A71Cau nu¢lheelease solution
n . medi n

O T ARRATSE TPl O iITRED o 05y ARl St Lowis

MOm)S tAfterric tibatiGhiavid 0 Tleadiq natl of the @sicrotiasisvaonkainGd)nucle D28k solution

Al i TR, S SRR Be T edfhptomets

and eds&d hgleMesmtedul t ured statically in T225 over
mul ti pl e passages wusing nethods stated in

US2004877012A. [02501 Fl ow Cytonetry. Harvested hUTC

wer eoRBR! YZ&MuRYcelllcOWhC dsday Ul 48l (Poom flask) or 10ml
Beci?%n EICkI ngonceF,g\CSCalebg’gfE fr?strurrerst (mB(gIc):ltnner ask) or 10m

(5@9nglispmoernflasigaahique 9 honmygeneus mjetoearri¢rsuspengon wad dbtained from spinner

BB AT BB RRi P! Lnf 18 PR DA he Al mavity sparace

anltteersivpergasamt Qx@aren[dveagby aspition- ('I‘Fie Wi r@Ra&rO6Es 4hshed once with 10ml

Pﬂgscg{egﬁégggégﬁ wed oth g{sagl T%@él’% %Hl“'t%/{’lgg glgﬁe{]nlﬂggts removed by
aspitation.C The m&raameﬂsaﬁeae theukateddeixted miass ags7°Ser aest Evdetdctl After

ublin To lin ti.me (days) ur s/ doubl i ng
m@g mbofé’ +‘683‘g’d68‘%§'66‘“&f0%@%¥66{_b eghifr gERy 1ty SepRaiey 7The cell
cogt-allx gerﬂatgkﬁ EstQlled: bg er%@te@%lpetﬁn%ar%%ﬁ% té- ﬁ@t&ﬁ@gomcal tubes pre-
1. 89E+01 3.00 23.7 60E+06 3. 30

loazieé ZJEhdeﬂ ¥Boo Fhetubss were gantpfpgedyons pirmigat 300ugfthg yupernatant

degan%EtIlg (Q)el% %%&f@ﬂdea i o%ﬁr 1Q<,9d1a %ﬁd %‘1 %%@tg% u%d %gtgffgge cell count

usihg QLElaQOPQAsm%@tan@@VaﬂkcmlOgTQbHG'“llbl?d, @snt i nuous
|
B R e Ry ——

redDepenti¢dig gfotthmeDaudhe ngks Welrermllt(ldedy&)lcaﬂ'lg}uni T22boaviet maltiple passages

Sb“%%?fgﬁ%%ig égﬁgzlo%ﬁ%g’f% 1.28E+01 6 5. 32E+06 4. 71E+07

[0250] Flow Cytometry. Harvested hUTC were analyzed by flow cytometry using a

Becton-Dickinson FACSCalibur instrument (Becton Dickinson, San Jose, CA) to determine the
cell surface marker profile using methods stated in US2004877012A. All antibodies purchased
from BD PharMingen (San Diego, CA).
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7 8. 96E+06
3. O0E+06 1.
WS 280/a60561 2.
2. 30E+07 2.
2. 11E+08 4.

7.

30E+07

90E+07 2.
30E+07 2.
64E+08 3.
16E+08 9.

3. 03E+00 1.89E+01 3.00 23.79 8
66E+00 2. 16E+01 3.00 27.04 9

60E+00 2. 42E+01 3. 00 27. 7PC1/0S2007/023846

52E+00 2. 77E+01 4.00 27.27 11
79E-01 2. 87E+01 3.00 73.52 Table
48. Continuous culture of hUTC isolate CNTO 2476 on
REMUDTSX 1 microcarriers CNTO 2476- Cytodex 1 Passage
Seeded Yi el d doubling Tot al
Tab1e 4. ToRkGubMlsic@re (ﬁﬁﬁﬁﬁaﬂatﬁl.zmatﬁfytoaexaaﬁd'r%rrﬁrﬁ- 30E+05

1203044 Estbdex 2. 45E+00 2. 50E+01 3.00 29.40 7 3.44E+06

Doublin s time(days)

Pass éded. 91E¢d0 2. [HotHtRGL [Fotd) Doublings fimeBdads) JRdusiobublin

6 (e 08 2. ULEsgmms%mﬁJ 8 L. QUET08 —
7. 6 /B O83ZE+RE E4G0E-D7 B2 5E000{4. 00 568+0Ap Tahod 49. 30.51
Cont i7hu®9BE+0a|l 7 3IPE+0Df 3.008FW|i sol1aBE+0INTO 2308 on Hi | 128X9
|| nmi8cr@ecE+pele SSONTIR. 2F760{ Hi 121@R+d1] Pas$élie Seeded1.01
Yi el 4| d&6as+Pe]q 3POELAF| DRAFKIEIN s 2438FE1gays)3.00 28.09
hour'®! dbhPa+0hg 2. 16EVB48E+0Ea F+ (RH3B+AIEF+014.80] 1 68F+0@8.77
120tk o2 17E+e8{ E1JPE+PIEZ $#4E4Q014 o R.86B+*Ul 7 400lgpiq7  41.00

5. 30E+07 2. 04E+00 2. 76E+01 3. 00 35. 32 8 5 3OE+O7

5. 60E+08 3. 40E+0

7

10E+01

5. 00 35. 28

Tably ik CORESIUE cHesy Yﬁﬁ?ﬁ&%ﬁﬂ%“”?&%F%mgﬁm"ﬁﬁht|nuous
120804t Hilex Iof hUTC i sol ate 120304 in T225 flasks. 120304-
P3 € iel |0 timeddays)t| déurs/doublin
6 Beedd| | Ngs ti e 5@eENS) 2.6akPe/ doUBEFN]| 6 (seedd)
1. 12607 32E+0BIE4IOE+D7 PRIBEAQ0|6 1. 1159E40F 3. 0460407 30.51
1 4'%}'1‘1-()8)96‘45*@,3 EL@9E+I7N$)03820001  7.89EsIF+06 POQWYIF+Q7  23.79
3 21800+ ELIERT 066404 R 1GEQIEL05 3080F+0R  27.04
2 _002LoH8 E+ |E239E+07 60400y @ 4REH M. 05 30850  27.72
[ o 250l of30E+0r -2 B4E+PBIGSIE+00 ) 2y 7B+0IE . 04 80[ o ns 2727
2. 571_§ o5 Y ¢ JUELBLATHROT,  287o e e3P s 406 7352

2. 07E+00 2. 64E+01 4.00 46. 47
2, 69E+0Q 2. 91E+01
T340 e 0l g ey

CNTO 2476- Cytodex 1

Friosscio s

12 3. 14E+06 2. 02E+07
2. 02E+07 1. 14E+08

n Cytodex 1 microcarriers

Passage |Seeded |vield doubling | Total Doublings jtime (days) |hours/doubling

6 (seed) 6.30E+05 2.26E+01
6] 6.30E+05| 3.44E+06| 2.45E+00 2.50E+01 3.00 29.40
7| 3.44E+06]| 5.20E+07| 3.92E+00 2.90E+01 4.00 24.50
8| 4.00E+07) 1.60E+08| 2.00E+00 3.10E+01 3.00 36.00
8] 1.60E+08]| 7.67E+08] 2.26E+00 3.32E+01 4.00 42.46

Table 49. Continuous culture of hUTC isolate CNTO 2476 on Hillex 11 microcarriers

CNTO 2476- Hillex Il

Passage Seeded |[Yield doubling_ Total Doublings time (days) hours/doubling

6 (seed) 1.68E+06 2.26E+01
6| 1.68E+06| 1.29E+07| 2.94E+00 2.55E+01 4.00 32.64
7] 1.29E+07| 5.30E+07| 2.04E+00 2.76E+01 3.00 35.32
8| 5.30E+07] 5.60E+08| 3.40E+00 3.10E+01 5.00 35.28
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Tabl e 51. Conparison of cell
expressi on by hUTC expanded on m crocarrier

surface proteins

and

waz2doaetsst and anal yzed by fl ow cytonetry. Cel PCBuUSftaT@23846

120304 120304 120304 CNTO 2476 CNTO 2476 Marker
flask Cytodex 1 Hillex I
+) (+) +) () + CD 13 +) () (+) +) (+
Table SDAAnt{mtdus Culfure(of hUTE) isofate 122G T¢25)Madks. )

07,

19

0.

+ +

+ 4 4+

Cytodex 1 Hillex 11

(-)

CD31 -)

(-)

CD 117 CD 141

4

HLA- DRDPDQ

1225
CD 10

CD34
CD73

OAE+0

"45E+0(

S

0

21E+00

mt
+

.o
T

29

1
T
T

0 |

ne

21
.94

6| 2.00E+0

0

AL
A1) -

1

£ Ko
LI .\JIII4

1L
T

oo OHFSPEI5 00
!oﬁgsage t941.69

G 6D

)

il!ll C 3§Qb

ol
WU ITT al
o2

!
~

v

0g5p

2 D7E100

Z0RE®Q

RY59E¥06

RTTTERT0EE-

moTC—

6.47

pPopuUizab

on_douby

8.81

€1.148 +(

p 2

150400

anded.oon Cyt 0ode3s.4b

and HIllTex |1
33.2 and 31.0

Taﬁi@ylbldoﬂgar\ﬁﬁﬁof Ce irkasd &&Bip; K HESIRP TAFE efpandR@SSABIBearrier and T-flasks
and idiygedby Ny Gtombre | ogarithnmic growth and was al so

m crocarriers to popul ation doubli ng
respectively. The hours per

popul at i

on

caonsisten with tha T f1 ti e

ellSurfage [, .120304_. .| 1203 0 NTO 2476 | 7
b o gide! ol dh . dll Dt | IR e
A TR NG T SN LA NN G DTN SN
i.u quac |\;., :\II?I:I\LJI\/A l\f@g:l Kt E_C‘IL):\“ |;1|+ T \J:J(I_Ih\.)tl.lons
L UED%HI ] \ J—VU. J, 2 ) B I/"\ bL(_) 119 L(U_I)I o.ul I(gkylc vt cl !-I
exgb%hbl ofr r EII([:H)IIEU Ul(bb SCErit _1[[ I lld(l_)_lldl VEbl_)I OT
al cp@@ndi {i ong A)est ef. (+9 oY Tv(i)u;uu 87 0QUy4T (+)
PCEDWZ00)7 023846 Thi §-gaijla gqenpn$ir qi-d (e gpiTifty
of cb@IC tp be (e¥panded(#9 dpprexl mat el(y )30 [popwd)at 1jon
dogblsongs| on mi+grocafritens |i n (a)st &bl +)consi sg+ent
ne@met7 t hat nmei-ntai ng the del I(-$ surf acé prlot e(n
phebtdtypel This)node|] dystgm dah be sdale-up for) | arge
s®BGErar ofuct ildd of hif®) far deébl [t hdrdpy (+)
aHAABGt i b (+) (+) (+) (+) (+)
HLA-DRDPDQ (-) (-) (-) (-) (-)

[0251] hUTC isolate 120304 cryopreserved at population doubling 12.8 was able to be

thawed, and expanded on Cytodex 1 and Hillex II microcarriers to population doubling 28.6 and
28.7 respectively. The hours per population doubling was consistent from passage to passage,
indicating stable logarithmic growth and was consistent with the T flask growth kinetics. hUTC
isolate CNTO 2476 cryopreserved at population doubling 22.6 was able to be thawed, and
expanded on Cytodex 1 and Hillex II microcarriers to population doubling 33.2 and 31.0
respectively. The hours per population doubling was consistent from passage to passage,
indicating stable logarithmic growth and was also consistent with the T flask growth kinetics.
Statistical analysis by one-way ANOA of all hours per population doubling data points show no
significant difference the hUTC growth kinetics for all conditions tested. (p=0.988). Also the

cell surface protein expression remained consistent at final harvest for all conditions tested.
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EXAMPLE 12 Expansion of hUTC on Cytodex 1
M crocarriers in a 3L Bioreactor [0252] The goal of

wao biog/oetsudy was to expanded human unbilical tiBEIES2007/023846
derived cells (hUTC) adherent to Cytodex 1

Thid datdamionsiedtad theatdlifgefi AU TEaa beephiied A ippioxiEly 30 population

Ltiple ation oublln s. The ability to expand
d"%@ °8h “Bé}t‘%ﬂ%%{s i ARk fRstste 8 ‘éa‘B’Gb@P*a‘F‘PB‘ﬁmﬂH‘GBFlﬂ ﬁ@‘gface protein

phefbtgbe. TBRGRodE SlsRmitaf b &aleOlp 10f latge S841 FrodudiiBA 8 hUTC for cell
bi oprocessing systemto be scale-up for large-scale

thesarycpelisadiAnof hUTC for cel | therapy applications. hUTC
i sol ate CNTO 2476 expanded to approximately 70%
confluence on Cytodex 1 mcrocarriers in a 500nl

EXAMP 17 | ask vvere used to inoculate a 3L bioreactor

Expanrion B PLCRR iy EToGuaS ¥ of tidrefcror o
bl orgA5] o o0 Sk RS i e el bt s feaived cetts

(hau;m @dlﬁﬁnﬁﬂ@@ﬂiﬂeﬂ&&ﬂb&cdrﬁér@ﬁl DAL hle®ibrétetdl bidShultible population
six days. The pH of the system was successfully

doplings ail eabilify tore@awhlé%@ Letpdencrupy Byltigls #opyltiagdoublings in a
beRRPdcle Bebreactbl ﬁlll%r\‘;éf a 5151&1 §%§&@é§h1ﬁ@§ys§eﬂpﬁ% St L}y for ]arge scale

mai nt ai ned at 409 Fen air overlay and wt

pregustieyt ofdiUThier mlbthsm@r aphentions. MK iselpte (NTQ ?-‘Hrﬁ edazyldgd to
apfflﬁx C!g 7W%ohfﬂgh&a&d (‘fﬁ cfé} 1%@3&&&9%{ dOtﬂﬂ]s Zl\ﬁ'%l!\v e used to
e reduc eo‘f ? %r

rate of proliferation seen rom
inguaktev3lt bioidaetbycontagming aﬁdaloddpiledtai apd Cyfodexui mlcafncIasne(rs Ehe cells
| ucpse). i,n.the nmedia. tea cel.l SS .
b BEFDE HlPa R Dok P o CER Rk ] ot Rty o micun
cebeouaaxpanded on Cytodex 1 |n a bench scal e bioreactor.
Thi bj essi n ste an be scale for
| ar E%nggﬁa}fe L@f@ G%H‘i"eﬂﬁ RefPD (g patiop ﬁ@vbjlag in six days. The

pHESMthé §atehDRas sb&%@s'ﬂlly-rxhﬁntﬁﬂ@dl atofo § Jhd SO hiHSverw@and \91thout sparging.
expanded human unbilical tissue derived cells (hUTC

The dp2 pEte systEmoyroresessfully mpigiRined pled030 bnoxyeeeticpveslannd without
Q‘éﬁ?eaﬁié ohf‘%\‘ﬁfonW{hte IcBnGe F}Qﬂlﬂaﬁ‘b 'tcp@ay 3d\9é§k1hdlf¥ﬂ§/e PF Q5ble

Ity to expand hUTC on cyt odex over
proifunia groovih.d Bheelyrgd ratqofeproliferan s;etafren ldey# aa@weﬂ most likely due

togﬁaaﬁsno% IRFenR LRSS FYBI 6T fohBeciodh fa 1O

arge-scale or ce fer &
appl[é254} | Ths daﬂa Jei@onstrateathe abNiQf AWTE tebp axpiﬁdt:dtcm Cytodex 1 ina

X Q% c fluence on
bR RRTTEE THe HORGIRETERT RRGr I SUI0oq EHE B S o cale
préduetet SftHEJTC ﬁxhcebl mee@cipplicationt ai ni ng addi ti onal rredl a
and tod rocarriers. The cells were cultur

i n 49%3bi EP%MB this sfudy was fe-axpangded humangmbilicst U%Sak@ﬁ“’a@ cells

(hJRY) AihefnERIGHddRY € nfcrBtridry! th a Kokl scRWitreactof BvefRhultiple population
2008/ 060541 PCT/ US2007/ 023846 NMATERI ALS AND Me HQ:RS

doplpmgs] Timeability tapspanst MSEE o eytedes d rayecmultiptg popuissionidonblings in a
beg@is%%l% %g;?%%tog @{ijlisszéa\.(erh%@el biioﬁx%l:c%gigg %91 %%Z %calle%p for large-scale
production of hUTC for cell therapy applications. hUTC isolate CNTO 2476 expanded to
approximately 70% confluence on Cytodex 1 microcarriers in a 500ml spinner flask were used to
inoculate a 3L bioreactor containing additional media and Cytodex 1 microcarriers. The cells
were cultured in the bioreactor for six days with a aliquot taken at day 3 to calculate a mid-run

cell count.
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[0257] Growm h Media. Dul becco's Mdified Eagles Medi a
(DMEM -1 ow gl ucose w thout phenol red (G bco- G and

wo gdoafens4NY), 15% fetal bovi ne serum (FBS) (HyEL'DOS2007/023846
Logan UT), 4.0nM d utaMAX (G bco- Grand Island, NY)
GI&&]AUSa&NBS\HERH&)JEtS I x TrypLE Sel ect (G bco-

o1 A0P6T NP [ QrpbapecRied PN Tuen SEpiIHeR gl (HUTC)

isdiR8ONTE4 BN6eS12d07s eptawey, NJ) microcarriers were
hydrated in PBS for at |east 3 hours and autocl aved.

c,yt dORSY] 1 Growt déadia iTéHkecoR s Modified Fagles Media tRMEM)dpw ancose
w1?'rou?’?‘{ bol e f(ﬁgio @r&l{dqgigﬁcp NY) 350 &?e% ﬁ&ﬁge g%hﬂﬁ %{) PliyClone- Logan

Foster Cit
UBohOmd GéutaI‘(ISXr(ﬁbbqou@aBBﬂslanBeWD ehem PA) [0261]
Bi or, on,l 0
o TR AL s oS ST GRS, 10c o
Seydce{Gibab- fGrmhIaiaﬁDtDwm spi nner fl ask were aseptically

oyt sl Mgtz TP 5 Renfiotiihete Bepkion), N0 microcarriers

weel By drated i PBOfo0We 18ast® Borits MaSutddRMe A dT@sHek @ nkiEdoBdriérd &ere used at
final vol ums to 3L. [0262] Bioreactor Settings. The

a gomeREalet 3gflpel | er was 65 RPM The pH set point was
7.0 [@ﬂﬁ C@mrééljtdre@L\j\ﬂckae%rewgﬂ ('A'pﬁﬁkon-rfﬁ@ f‘bs‘fe?@n‘fle@A) with a B-
oxyge DO was allowed to drift down from 100% t
DQU%mllQe(Saﬁ@mlmBlﬂnBethhhm diAed by oxygen additi on.

The o] n
B I e s e R R
approMneatelg aﬁ%wenﬁ;uena'emelbwdﬁrmam@mll spinatd flask weeasépticailydransferred
of.f ,and t he Cro r adherent .cells. were
o AP tneles St T g R d\phe wRE ey 2L Gy Ay Additonal
grovash nisdivpesh thet addéd puging thedingl Yollbee 0381 t i oned above the
settled m._crocarrjers. ;of PBS ed into the )
bi od®292) o Bioxeasiar 1&g rIBE Riarsastos mppe @%S%\B&Mt Lhe pH set point

waxell 4R dBMtr&led \WithCO, HaBitiDBSTRURELRBA 8X)lge MBSO PP wEd o drift

through a dip tube positioned above the settl ed
dorﬁncfrqmz 500% &%40%% DOyt piationd paintained by 8ygeasddtion cbhe i ayerlay

wdsQed 095! qg@ﬁ&ﬁlgﬁ@ﬁos %ﬁlgmégrugaict or inpeller was tuned
on for 3

m nut es rpm The inpeller was then
tur rﬁ%’tﬁbf Haowest af Kells Mlmavca'r@vcedes I Werecatrieswdlie bioreactor impeller

wzg\s,gu (f ot? YndPhd }4‘{ ér % n;gllg W%&Xn}erenfv ue%'s HERAowed {30 %gx gravity. The

nped 0 rou pOSi I oned
médﬂz&s@éxﬁlhﬂamd)vmpompechdsu’t ltleb@h a3iJ.p tube Etlaﬁlomﬂ; atiolve rhe spitlegpomiétrocarriers.
to the bioreac The bj oreactor inpeller was
31y SHES B RGPS G oEecat Tddhe Bifrocarmies Yarpel e e by
grii§N The! PBS Qusthrdatab thad fitnp¥l GLIABRUEH £4ip (YR BsiBbed WBEVeltRe settled
settle béLgr avity. The PBS supernatant was punped out

mICRCRigH- alaf BMFtMelogyo%WFwwuaws@@tq edheskiprepcter. The bioreactor
rr@ramrr Na8bdne® b for 38 hniffeslaX 63 D LFheIRbAIE walMher Aifed it dnPihe

sel ect was then punped into the bioreactor. -
mmcm@s/m@éweﬁwenmgrams Fhe DMEM-19 glueese sepernatant was

pulk-r!%g thgﬁroagf‘ Blgr s d)gg %I{%ﬁ ag&'e'ﬁlé’]slé{‘tﬁﬁ nﬂéro&?‘n&? ML Jﬁ%S was then

pumped into to the bioreactor. The bloreactor impeller was tuned on for 20 minutes at 65 rpm.
The impeller was then turned off and the microcarriers were allowed to settle by gravity. The
PBS supernatant was pumped out through a dip tube positioned above the settled microcarriers.

1L of 1x TrypLE select and 50ml of 10x TrypLE select was then pumped into the bioreactor.
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the mcrocarriers were allowed to settle by gravity.
The cell containing supernatant punped out through a
walgsheisel posi ti oned above the settl ed m crocaP€T/88807/023846
into a transfer container pre-loaded wth a snall
Trerbiaredctad fim pdBior was tohedodn BEH) minites Biedd rpmnThel irpeller was thitded off and
bi oreactor to sp cells. The
L BRISGHELY T ALCEEHLS B el B8 cl AT BE Sifeagripumped ou
thiouBea BipTibel foBitiOnedBOVhE Settlcdebitlobsriets GitO8 &aﬂslfee kénthiférPre-loaded
a transfer container pre-|oaded with FBS.

wighed sal baRnheidS. slufferffitSavis theicpumpsd) gﬁ%wrt%blpeactor to re-suspend
anYWdrhdiRhe ceﬁQO'ﬁw Gé?moﬁﬁtmﬁg‘%kﬂ&%natﬂi u&?&ﬁ%t Wedifgh a dip tube Posmoned

centrifuged for m nutes at 30 t he supernat an
abdexthe sedded mheocerelletssntp einufgentleier me@qadvct withEB$.aAHeli-containing

B PR, gl Q0L A, AL L0 R o

minomg;ao)om theBuperaatamtrdeeanted Lthp wblrﬂmsmed)bltgld)mdnédiﬂm aliquot
| ask. vessel and transferred to a 15 m tube.
‘i‘e ¢&'Mi"%8rs were allowed to gravity separate and

the [G26AET ML ANire 025 CoeP\Ma@lebRele @8 Rkdapt AR uBhefhomogenous
mcrocarriers were washed once with 1.0nl P

migfoSRISIEETSPEsion wap obaiacd isom gpiarer flpskovepsst %ndéran%fﬁraeqtﬁé 15 ml tube.

THBHcRERRER %?é’ﬁllo%&rﬂ)vﬁgv@}éeﬁa?ﬁé Elﬁi th®fuperhB@nt was removed by
mcrocarriers were incubated one hour at 37C |

aspigationi Themicgesarries) ware vashed oncel\wltiq t0m! &BEcthg migpepiiers eiqwed to

[ i i i -
erf S & B bt Y BTl e ol g e
in¢ubetedifarone houriabd7°C omalal rgiepsrsodution (9. éMszhtsie asid KRigingriSt. Louis,
Mmgor} dr(iil%g f)ga% dVeVP Cr)ﬁStP v101eh é§‘ rga-tsglrr:e%e ) MaCﬁg L mcuga(\]tlon Y IIIIOOPLI
allqu&tloéthemumtz&der coREBUlgTrﬁiclEﬂiéle&se&Blutlﬁiﬂ)whs zmdeautb IO0tRBSE A 10pl

oJ ate 476 0 todex 1 Ccroc ers.
ol Rt ST D90 476 BB o 5o BTl SHOaT GrSBO B Fgneed
Tot al Doublings Time (Days) Hours/Doubling
i nnocul ati on 8. 99E+07 m d-run sanpl e 8. 99E+07 5. 38E+08
RESBBTS 58 3.00 27.89 harvest 5.38E+08 6. 73E+08 0. 32

TaBle 9 Bniidord 2dtudelor hORGRlat &/ o 245@Jnaltyﬁ)er2c4l7rﬁrs
ot BRE Slafosddt 70% confluence to 1.5g of Cytodex 1 were

u%lﬁ%tT Of I fieed] [A1 @@ SLDOQJHI'@r C ddeal I.Q[ibhngs' 1€inid tﬂaﬁ)f I-ld’n]@/Doublmg
A o I’Va S gug‘g@,é‘ggoﬂl ry rarfitdrned a7 U oy ‘
nfinin sdhpiE | T @OE+o21 U5 YE LI QUL 2 sgPAN OT THEe  11TE DighoOT T NE 593651 GM

Wastvess UC L G ogendd] || b73E4ak )L d0.J€0| al2040% Py QXY OE] abdk.1
overlay and w thout spargl ng. The hUIC achi eved

approxi mately three ul ation doubling in six
The T9A68T  hmsaltic GNTERATE afhetamsat 10tk ondyenee o) 38 Crtodex |
wlBFseditd) ob @kt ¥ 8L BforsdcfP! €hd eef thé Weﬁq Qés%‘ﬁ'&é&ssﬁ]_ !})emamtamed at7.0

reduced rate of proliferation seer fromday 4
bywesOnaiseverlak andwitheat spargingd dibe &1Q erthmyswmltwasenQOQSS@Ilyenamtamed

oSS855} BB BT RPRORC Bk Bl e

population doubling in six days. The proliferation of the culture from day 0 to day 3 was

indicative of stable logarithmic growth. The reduced rate of proliferation seen from day 4 to 6
was most likely due to a depletion of nutrients (i.e. glucose) in the media by the increased cell

mass.
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[02661 This data denonstrates the ability of hUTC to

be expanded on Cytodex 1 in a bench scal e bioreactor.
wabios/oamsdel bi oprocessi ng system can be scal e- B@I/82007/023846

| arge-scal e production of hUTC for cell therapy

appl[9268] | This datd JeMbhsrae8 ho GBH4/1o fFATTICUS DO 6xpfad@AIHR ytodex 1 in a

at js.Clained:-. 1. A nmethod.of culturin
beflerele B Riopontis Ao PP PEIASLST SHTC bl iy Jaree-scale
préduRMb b MU RS for easme@Pﬁa@n@J%@ﬁ.age- dependent post partum
cell; providing a cell growh medium for grow ng the
postpartumcel l; providing at | east one carrier
particle for attachment of the anchorage-dependent
postpartum cell; and contacting the
anchor age- dependent cell with the carrier particle in
the presence of the growth nmedi um under conditions
permtting attachment and growth of the cell, thereby
cul turing the anchorage-dependent postpartumcell. 2.
The nmethod of claim1l, wherein the cells are unbilica
derived cells. 3. The nethod of claim1, wherein the
cells are placental derived cells. 4. The nmethod of
claiml1 wherein the carrier particle contains a
bi oactive agent. 5. The nethod of claim1 further
conprising a second cell type co-cultured with said
anchor age- dependent postpartumcells. 6. The nethod of
claim1 wherein the carrier particle is a
mcrocarrier. 7. The nmethod of claim6 wherein the
mcrocarrier is conprised of a material selected from
the group consisting of collagen, dextran, cellul ose,
gl ass, ceramc, netal, polystyrene,
pol y(nonost ear oyl gl yceri de co-succinic acid),
poly-D, L-l acti de-co-gl ycol i de, and sodi um
hyal uronate. 8. The nethod of claim6 wherein the
mcrocarrier is protein free. 9. The nethod of claim
6 wherein the mcrocarrier is coated with
pol y(nonost ear oyl gl yceri de co-succinic acid),
pol y-D, L-1 acti de-co-gl ycol i de, sodi um hyal uronate,
fibronectin, lamnin, elastin, |lysine, n-isopropyl
acrylam de, vitronectin, or collagen. 10. The nethod
of claim6 wherein the mcrocarrier conprises a
textured or plasma-coated surface. -74 WO 2008/ 060541
PCT/ US2007/ 023846 11. The nethod of claim6 wherein
the m crocarrier possesses a mcrocurrent or is
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paramagnetic. 12. The nethod of claim1 wherein the
carrier particle is a porous mcrocarrier. 13. The
woreakoasef cl aim 12 wherein the porous m crocaPCT/@8200%023846
conprised of a material selected fromthe group
Whartis i(3aimred: of col | agen, dextran, cellul ose, gl ass,

ce:ram' c, netal, pol ystyl(rjene,
e e L

hy alpuwvidieg a.leatﬂone'ﬁh@wrgb-ldepbndént pbspanmhzelbher ei n t he
porous.m cro otein f 15. The met hod
br " St KRt S EGing e Potmrbingelly s oat ed
vvn t iprovmﬁhg/a(mmo@feemwagw@wf bR h@ent DY ¢Heiafd Horageddpendent
?Etl de- co-gl ycol i de, sodi um hyal uronate,
popt;p é@{ #RC lami nin, elastin, lysine, n-isopropyl

acr whamddh ,thevantaﬁ&ag%qebéhdeﬁrceu 6h kiRA8Rier phiticld HEthEBlelRde of the
of claim I121 wherein the porous mcrocarrier

grevwthpmadius urder egndifioagipamittipg aitaplment andegrowtrdf gheecell] 7.

The }{L?ébg%gltﬁfmfct ﬁéx{au}r n%w(?ei)g Pt{ﬂ%@tg&xﬁlrh el ©

phenot ypi ca rown 1n static
cultures for one or nore of the markers CD10, CD13,

2. CDg]l"he %%d of it 1 %%n fBedls are%&hca%z%&ggllu
PDGFr-a, HLA-A, HUA-B, HLA-C, HLA-DR HLA-

HLA-DQ 18. The nethod of claim 17 wherein the cells

3. ar e TRE &AM R 1ain v, wﬂé%1§ﬁyeeelﬁsar&ﬁhde§mga&w@a dells, Static
cultures for each of the markers CD10, CD13, CD31,

CD34, CD44, CD45, CDr3, CD90O, CD 117, CD141, PDGFr-a,

4. HLATAe nidthdd Bf clilinAt GherelnAhd ¥drridrlpdytiDR comhids bidadokle a%éht.
The nethod of claim 18 wherein the phenotype of t

cells conprises CD10+, CD13+, CD31-, CD34-,
5. CDA &rhe Gistiod of QRIAB T fur(BEXEdmprititg 4 $etond @DJtﬁeqo daldded wath,said
HLA- C+, HLA-DR-, HLA-DP-, and
anHL"Aaaﬁdepe%mp?ﬁtBa‘ﬂ’&W & of claim1 which results in at

| east about five popul ati on doublings over about
20 60541 PCT/.US2007/023846 21.
6. The THEFIEHA oF S ShGoAS et PHECH SRR P e or
t he popul ation is less than about 100 hours. 22. The
pop% hoﬁ o?cllalm & W, %r%m%fl {o%a%y %lclor%gnsegg a C){enal sélected from

ess an a
thé@bhp)ebr@i‘stm:g aaﬂ cﬂllzigenmemam ccﬂhxmde lglasg) serahic; hefag rpniyttyrene,

ttachment row h .of t rage dependent :
pofP iR Qe K Gryypo B otk anlfaf batsige ot EHEULE. dpdcodium
hydirondfee nmet hod of claim 23 wherein conditions further
conprise a spinner flask or bioreactor.

8. The method of claim 6 wherein the microcarrier is protein free.

9. The method of claim 6 wherein the microcarrier is coated with
poly(monostearoylglyceride co-succinic acid), poly-D,L-lactide-co-glycolide, sodium
hyaluronate, fibronectin, laminin, elastin, lysine, n-isopropyl acrylamide, vitronectin, or

collagen.

10.  The method of claim 6 wherein the microcarrier comprises a textured or plasma-coated

surface.
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25. The nethod of claiml|l wherein the cell growth
medi um conpri ses a serum concentration from about 7%
W0 eooaloenssl 15% 26. A conposition conprising  PCT/US2007/023846
post partumderived cells grown in accordance with the
11ret Abe nethod loéclaind 6 whdteinThemeorpost passasses b notracunedtor is
wherein the phenotype of the cells conprises CD10+,
PAEEPENCiCeD3 ). . CD34-, CD44+, CD45-, CD73+, CDOO+,
CD117-, CD141- PDGFr- a+, HLA- A+ HLA- B+, HLA- C+,

HLA
et B PR S s8Rt SRS IS
for cell therapy conprising the cells of claim26. 30.

A ¢ %‘ﬂ?%s h%?calg%ﬁ \I’vﬁérg g t&%%ﬁ)%s H{'prlo n(i‘é?} 18 compnﬁed[ (ﬁ' a material

t I Ssue- I'nN accor ance
seleeted frdmafxe groep mn@xstmg?cﬁ" collagen, dextran, cellulose, glass, ceramic, metal,

polystyrene, poly(monostearoylglyceride co-succinic acid), poly-D,L-lactide-co-glycolide, and

sodium hyaluronate.
14.  The method of claim 12 wherein the porous microcarrier is protein free.

15. The method of claim 12 wherein the porous microcarrier is coated with
poly(monostearoylglyceride co-succinic acid), poly-D,L-lactide-co-glycolide, sodium
hyaluronate, fibronectin, laminin, elastin, lysine, n-isopropyl acrylamide, vitronectin, or

collagen.

16.  The method of claim 1121 wherein the porous microcarrier comprises a textured or

plasma-coated surface.

17.  The method of claim 1 wherein the cells are phenotypically the same as cells grown in
static cultures for one or more of the markers CD10, CD13, CD31, CD34, CD44, CD45, CD73,
CD90, CD117, CD141, PDGFr-a,, HLA-A, HLA-B, HLA-C, HLA-DR, HLA-DP, and HLA-DQ.

18.  The method of claim 17 wherein the cells are phenotypically the same as cells grown in
static cultures for each of the markers CD10, CD13, CD31, CD34, CD44, CD45, CD73, CD90,
CD117, CD141, PDGFr-a, HLA-A, HLA-B, HLA-C, HLA-DR, HLA-DP, and HLA-DQ.

19.  The method of claim 18 wherein the phenotype of the cells comprises CD10+, CD13+,
CD31-, CD34-, CD44+,CDA45-, CD73+, CD90+, CD117-, CD141-, PDGFr-o+, HLA-A+, HLA-
B+, HLA-C+, HLA-DR-, HLA-DP-, and HLA-DQ-.

20.  The method of claim 1 which results in at least about five population doublings over

about twenty days.
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21.  The method of claim 1 wherein the doubling time for the population is less than about

100 hours.

22.  The method of claim 21 wherein the doubling time for the population is less than about
70 hours.

23.  The method of claim 1 wherein conditions which permit attachment and growth of the

anchorage dependent postpartum cell comprise a temperature of about 37°C.

24.  The method of claim 23 wherein conditions further comprise a spinner flask or

bioreactor.

25.  The method of claim 1 wherein the cell growth medium comprises a serum concentration

from about 7% to about 15%.

26. A composition comprising postpartum-derived cells grown in accordance with the

method of claim 1.

27.  The composition of claim 26 wherein the phenotype of the cells comprises CD10+,
CD13+, CD31-, CD34-, CD44+,CD45-, CD73+, CD90+, CD117-, CD141-, PDGFr-a+, HLA-
A+, HLA-B+, HLA-C+, HLA-DR-, HLA-DP-, and HLA-DQ-.

28. A bioreactor comprising the cells of claim 26.

29. A composition for cell therapy comprising the cells of claim 26.

30. A composition comprising human umbilical tissue-derived cells grown in accordance

with the method of claim 6.
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