WD 2007/ 141657PCT/ 1132007/ 002292 1 COVPCOSI TI ONS COVPRI SI NG HUVAN
EMBRYONI C STEM CELLS AND THEI R DERI VATI VES, METHODS OF USE, AND
METHODS OF PREPARATI ON I nventor: Ceeta Shroff BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] This present invention relates
to pharmaceutical conpositions conprising human enbryoni c stem ( hES)
cells or their derivatives, said stemcells being free of aninal
products, feeder cells, growh factors, |eukaem a inhibitory factor,
suppl ementary mneral conbinations, am no acid supplenents, vitamn
suppl enent s, woiztwrohibszst growt h factor, nmenbrane associPETaRLITI0eRS2
factor, soluble steel factor and conditti oned nedia, for use in the
treatnent of presently incurable, term nal and nedi cal diseases,
conditions or disorders. Mre particularly, the:invention relates to
met hods of treatnent of clinical disorders and term nal or presently
i ncurabl e conditions using hES cells. via a transplantation protocol.
The invention further relates to novel processes of preparing novel

stem cel | | i negoWircisEATONS @@MPP@SIN@H@MAMMRWC SEEN
growth fact ors crigu&agmbariB @Emt\mﬂﬁé@fmmmb@@?t ral
conbi nations, amno acid syg h@ﬂg@ ﬁgﬂgqgﬁ enents r obl ast
grow h factor menbr ane assocl ate eeI actor, soluble steel factor
and conditioned media. This invention further relates to the

i sol ation, culture, naintenance, expansion, differentiation, storage,
and preservation of such stemcells. Background Art 100021A | arge
nunber of human nedi cal dilsenter s, Gestd$lirpfins and di seases are either
presently incurable through existing drug therapies, surgery or
transpl antation nmethods or they are termnal. WO _

2007/ 141657PCT/ 132007/ 003 2@% GRIIPAB SFerpLaNvERGYeN he capacity to
divide to generate "daughter" cells that retain the properties of the
stemcell, or toI%£€€ ghg%thters that begin to differentiate into a
nor e speC|aI|zed ce e, or to produce one daughter cell of each

type. Stem cgbég are tmius pR8& I Blverdtion N QAR tBUBRd}mQé’eQEMP @erﬁc;bosmons
devel opnent, and b theiy intrinsic cha?%éi stl CS

potential sour cesOBPER AT T oG ign é’[rlﬂber‘f Vﬂ}"%é@gamﬁ'r
damaged tissue. Sekmbadmd frse af sniprlepedictsafecddr| cells, agesthohctogyiellapmiant |

and in many, (poaﬁmt MRtk tdu DSt mﬁergiduéognb rélfugﬁg Cohld TLAm

different tissues, fron1d|f erent Stages of frent, vary in
terms of the nunﬁéli’l’l‘@f?f'@t% yegin fsupplpments, ohipphlad elewth é?*?mlm‘;m‘gmre :
rise. The maj or ckaserRs stkl BéeMsaIablk §teaqa&6ﬂnﬂgzoh&lh$tﬁﬂ$nedla, for use in

classification a C st m_cel.l.s, tlc S

enbryoni ¢ gern1cé€ sngT%€84Tﬁf ENEQP it? ng?hdg% %#%%?m% Scontiflons
fertilization (uprdiouders. Mcghpammlaﬂysﬂlag@)eml@l telatre td methpdstdidregmienty o
are totipotent (ior@lnicdi ABY¥rdBA%Ed tté?ﬁmﬁ%ésteﬁﬂyhﬁmﬂﬁﬂ@édﬁﬁﬂi‘oﬁg ng%"r&rsy

type of cell needed for full devel opnent, _i-ncludi ng extr.a-enbryonic
tissues such as tfiEs. 5P dc EFFRIHARPT: Hatomlyi Theciayentisr dytheprsidss HRAYE t wo
to five days the pabcastoshisépahgneel seni edldhreswhidh 'm}&lﬁtebhmﬁmhlqﬁédu&fs

507100 cells [i esfeédgle c!al@eé\'?%l kacgﬁs Slerﬂéﬁlgljnﬁh n‘ﬂtmto d?’ac?oroglfpgﬂ:}n% t

embryo proper. The I nner cell nass ¢onprises
cells at this stdgaeak cﬂ@\‘?@ﬁ%ﬁerﬁm%dﬂ# LRYPRIErECTEY. a§§aI@f1 smlﬂn@etﬁl s

the enbryonic st &mr&sleds{ @mwﬁmb&tyxome&bﬁheﬁswdté@stét:ay&to& hetubRRALSactor
capacity or potentla 0 iate jnto eac

cel| types of thé™ h%%#nmg g%ﬁpwﬁgﬁnggﬂﬁfﬁ%ﬁﬁ&?hﬁ?“ﬁgﬁ%‘EQ&&Clty
of hES cells to cmmtmab'eﬁ, expasighl diffesstintiony gewse, nandepredeoplienf lkah not

yet been fully establdished, but they can be grown over |ong periods .
of time in culture and expanded in nunber w thout changing their

cel l ul ar genotyp enptypes, and maintain their pluripotent
st at e under thesgi%%%dﬂgf%ﬁs [ 0005] Beyond the bl astocyst stage, stem

[0002] A large number of human medical disorders, conditions and diseases
are either presently incurable through existing drug therapies, surgery or

trangplantation methods or they are terminal.



[0023] Ri sks to the patient exist, however, through existing cel

cul ture nethodol ogi es. [0024] A major risk is that conponents of the
cell culture medium retained in the pharnmaceutical product for

adm ni stration to human subjects are adm nistered and therefore
represent a risk to the patient through as yet unanticipated side
effects that could not have been anticipated through "safety" studies
in animal testing. 100251Elim nation of such risk is therefore
desirabl e. [0026] The characteristics of an enbryonic stem cel

cul ture sourwe zioensgctm ni strati on to human subj ect s hagTim@envoz292
identified as having the follow ng degign: it is capable of
proliferation for an extended period of time without differentiation,
mai ntai ns a karyotype in which all of the characteristics of the
donor are retained faithfully during culture, maintains the potenti al
to differentiate into derivatives of the endoderm nesoderm and

ect oder m t hr ®0¢Hlout t Bemoaglls bave thewiapdcity 6t dididé foegeﬁﬂbtie&‘tlsmguﬁe’rtenuhhtur ed
in the absence Ofretﬁﬁ%%i:’é‘uéﬁgft tﬂé ?tem\/\éeh oxngt rg(!lu\ég dglieg?lfl o tt beerﬁ‘lg'lt t%ma‘s

will not be i m*runof?enl c, wl orm aberr t conn
ectopic tissue, WiTentge athEB ﬁ?&ﬁ‘&b@é oell &paer inprodise on¢ daughter cell

continuously in \bf\eﬁc}btﬁpeaSStEﬂieééllal’aﬁa ﬂﬁx@@:&ﬁfﬂlr&d rofn#l Ohudan Soréhdth Udral
in the culture

life cycle. Ther o cont ar sent

met hodol ogy and t%ﬁéelil‘%% Ht Ys bccf ?Iﬁ‘:t?‘?f °5 %6 &Kt PYTRHa 985K Fhe
maj or thrust of me‘séaltl&:ﬁr ﬂmrpgenﬁewrh@fshdse@d ot Garoaeed kiggue.C Gleturells are
condi tions that 'ﬁ?e%&nt%hﬁ? @taé&%‘f'&é\%ﬁ@%& it rh%lﬁrdéxggshblpﬁo§yﬁgrles of

condi ti ons have been_ forthcomn r “val | dat ed rou

trials. In parti &R afdt ¢ fgm %@é&f‘]&‘h dtﬂc"?""&ét"ésuﬁsasmﬁé&ﬁ' fftersb gtagny of

el i m nation of t HKevelaenent, eamnih téais diBlSrieeded tped biScels tcawﬁﬁhrﬂhe)y for

the gromh and d er: ti n i C_ st

culture. The par ?iogl;lgu& %ysgf g][rﬂ%\q/)rlr Hﬁn(géég%knﬁ\%%m cerill\.;swaﬁ:c?r%n% P Llhls

t hr ough the renp¢&psition atfepmbruoia STaﬁdceﬂlhe%wp@IS@memﬂatandmn@fyomc
"condi ti oned nedigam &s. al so reveal ed an unaccept abI erisk in the

i deal cul tur di um £ oni.c m cel ltured jn the

presence of @eﬁgj 7Ag|g]n 1ieE(r‘)fﬁl‘)v’e ST }r@ﬁaﬁl?n Btt‘éf gt FﬂL%?géﬁtanri sk

of contam nation ceihobftﬂrﬁeweﬁrm ercdetivorrat epthap heverths kapakityi th gevelop into

transplantation gt tw&ll Lé@@%%o@\%@ﬁgée‘idp%ﬁﬁ x}c%ﬁ&&’%r ?{u’& g}i!ﬁ, gesign
esti ned for

of culture conditjons o glman enbryoni ¢ stem cel
adni ni stration t GSHEHEIGE 25 Demireertp adq the pmbilicpleord)y f1fieg gyt Asute five
suppl ement s i n t deysnke biastadyisChagany rdacher !ws&mi this"balle sphas sak et eal

conposi tion adm nj: re es.s | aI dur| t e_of
cel lul ar expansi on%; F%]Ce)%@%’rﬁglfg%%ﬂr%c Vg lBa5| & SPPRP %?ngt lﬂ%’r%‘ﬂf el
factor., |eukemn @aneinirsesapoftacquarter %ﬂmlkrﬁeﬂasSmméﬁwlwmﬁl and a

factor, sol uble shegh chatiem S&!Esuﬁb eaﬁbguﬁe@%npsenal RiTyOnR Wa ERNE S,
ami no acid suppl«?1 vitamn ts, transferrins or

transferrin suppl 5‘??9‘&1? {pnatg GpRagiy ?f e§“al T%éﬁ%‘ieﬁ“%‘? ik phthe 200 or so
substitutes, col Icelgememfeih@bgb'r@d @re dbsddba@emmpﬁmm smhe Siphtyi df WESS,

trace el enents, @Rl @UeSHBhte tSQHQfséde%Q uE"aQJe Rﬁfh& Pt%gé‘ncl'u%y
er a

feeder cells, growth factors, supplenentary nat 1 ons
am no aci d suppl &HEHERsd Bpidhey fa&rhwg%a}’%d@rﬁgmodimm Realangesd of
such additional skpplienienusibaathsieiNeskimSthein BARRS §atolypbd Sriphedodpkt)e

safety of pati en%ﬁ%ﬂ%{aﬂﬁh%p&uéﬁ &Ltg%%géi[ Qec%%dlﬂurran enbryoni c stem

cells into such subjects enent ation of such
factors into0é cul t Beendelr uW%Rfdét stage; heern | @Ikls ofompgier amideatdsion

fromthe envi ronliiﬂiijbrtiaﬂ@fadﬂiasmttﬁe Enhﬁryf) Utk @n@ a&llt &fdyS taih ?H)t xtnbéfr apy
and therefore Ilmts Lt%&agegllc lg‘}éétf*] a w de range of nedical

di seases, conditi"SRE & ISt g B?ICI%Ip‘ﬁr*B%ﬁEWégnﬂave
been adopted to ﬂ@mhaﬂmgpmﬁm td diffbraghiangmtoUSliMéed aimtan df specific

cell types in order to regenerate the tissue in which they normally reside.
These stem cells (somatic stem. cells) are multipotent and may have a more

restricted potential than embryonic stem cells in that they normally give rise to



i)adm nistering a therapeutically effective anmount of hES cells
and/or their derivatives via intravenous infusion; wherein steps (a)
and (b) are carried out first and the remaining steps may be carried
out in any order. In one enbodinment, step (I) is repeated foll owed by
step (g), at least once, until the subject exhibits clinical signs of
recovery fromsaid SCI. [0044] The invention al so provides for a

nmet hod for treating a subject with a di sease, disorder or condition
conprising adm nistering a therapeutically effective anount of bES
cell's and/ orWPRYA416REr | vati ves cul tured in nedia free PEF/IRAG7HEA292
products, feeder cells, conditioned mddia, growth factors, |eukaenia
inhibiting factor, fibroblast growmh factor, nenbrane associ ated
steel factor or soluble steel factor, via intranuscul ar injection or

i ntravenous injection or epi dural injection or epidural catheter or
retrobul bar inj e%g&lo tlgotséﬁ glﬁ ous | ection or intracardi ac
injection or intracystic i tgpes; tﬂi“’ali“f‘]%‘a*l’o Ynfecrpigfowrees 9ty
totiig annlicati epmalic st treél’ﬁ @sﬁlmfaﬁm apipidile Bérearrolvng Berd@dadi ment ,
the di sease,pgdeyor der EﬁBxg@ﬁ@g’!eﬁ]‘ cgfl's lfveds b %‘8121%% LFﬁVr.;trC(’: Ws{em%r sxudgﬂngo

i ncur abl e di sease, g sorder_or con |t|on entio

provi des for a mét! Forrentielon s &f“gdﬁtﬁép’é?&nﬁﬂt@ﬁ a pegonsueeiofe,
famlial and t raupmialmednﬁﬂatenﬁmeaysatsem ﬂﬁ;ﬁd}éﬁ&éﬁtﬁd\de&%ﬁ%ﬁﬁ@a‘&%@ ar

attack corrprb g ad o] Qut 750,000 to about
mllion hES c&w‘ and %‘?{g&nc 38‘?.‘3\? tiVEs pﬁWﬁ@P‘éﬁ e dhgyd %’E]PP@emal
conpri se neur onaPOtéﬁt%t%@Me Ipﬁedganvtd@)ﬁf@ermn@dh:enaympoﬁ‘msg e didessd thatl |

progenitors al onees@ks fidn MM}@-B} @é?eguﬂn@n 'eﬂh&aééﬁé?%%? a&({ﬁh@g to:f (s)pneblﬁc
subcut aneous i nj g%{l on, .int ra[‘gﬁscul aj 1.nj ection, Int

i nj ection, epidufdl @5t APaien wmaﬁeﬁdﬁ%@aaam%ms IseldscRr their
cat heter i nfusi oden\{aﬁﬁa&@yﬂ@lacmmutdfane dkfseriver @vk des rtgherdidiebhad for

treatment of skipg adm r |str tlon of
750, 000 to about f%%e%%rgﬁ !i'lF"qb ek gust T ?fﬁjﬁ?‘eé‘g‘"g

wherein said cel F‘%S“E-orrprl se hemat op0| etic st em ceI | progenitors, via
subcut aneouqoans] i nt r avieN@aSplakthRet drRS éeQQ%? knbedekOMERL 5N 4Rl 1Rhan

prowdes for a treat es conpri sing

admi ni strati on g? 5@%%&? éa?gbg,%btgy{g’&a‘éeo%ﬁ?m {"rﬁairi“?aﬁ?lfoﬁ@’?féw wmgid/ or
their derivativefedical nkesisal or topical application and via

i ntranuscul googonj ect i @Ras mkéyhag%hﬁb?&edﬂ%ﬁﬂé&% 1mﬂlxt§a% o?iﬂ% LARShO" 2
nmet hod for treatnent .of. auto i nmune di sorders co

adni ni strati on of°V&BHeRZer 8 BRI ofowiderwoiely pf ﬁ@WSWSOI@fEﬁdns aadd/ or

their derivati vesgisordérertet, no siaiedstodikd Fave B k&Riche BIRRBLBII Sudis M
cell progenitors

i c t r.avenous
i njection, or- suguc\léta%ﬁ g%%%?e% IlleoStrllonaJD\% v\'thﬁﬁ“lp’athﬁrﬁfsf‘ LPBsFvedingai®dn or
i ntravenous i nf UBPHS oite CBHD TRRrEsCBRaE VY wértbof cveft® OhSN] Toeldi natantipon

al so provides fofaRplRbfi@dof Qkh LERLIEAL nehage S
conpri sing adm nj st?a ¢ ut, 750,000 to gg%ﬁeﬁn%g’b‘gm[ﬁ( 211mzﬁluES

usage O%I an OOf abﬂ?
celI's and/or thelPEUSF IR7a1PCRE the pharmpgqutical gomprasitions; GrRipGole ravtes o6nal
stemcell pr ogenﬁdm;mgtrﬁwd h@rrdwapeal & gingiiamtior|df e 0GaN| dedd SerddiONe

or in conbinati o&,deghga mtg,ay&aougmh@hg&glﬁ@mn& cut a eouseul ﬁé{,‘c‘ﬁl on,
intramuscul ar injection, intrathecal 1njéctio

i nfusion or sub APBERHETPIUSE SR 2R SObre &F anﬁF%P]eﬁafeﬂﬂ th@ﬂlbs mﬂsm

t hereof. [0050] Tb'nganSI‘fVcﬁmbt}ﬁﬂsg&bﬁ@hﬂe@ébﬁ@&dﬁ@ﬁheﬁclﬁﬁt aRe: ;tf&&g L ment
of gangrene co ag[’_g' ratien of abou 000 to_about 160
mllion hES ceméeg?]ag%l ‘Eeklegsl%u PRAr R eEeye gd%?ﬁt?%ﬁéiﬂ?ﬁgﬁa‘i thj ect i on,
i ntramuscul &01Phj ect i9%, Pbefﬁemo@men@pplnr@aiesoﬁoratthd hteanjplatdtioon obf a
viabl e and dead ﬂsha&ﬁeuﬁutmm SRHpaking é&d}%ﬁh@ﬁﬁ@@éns aBQQﬁ&xLJE&Jat‘I%?%& on

aI so provides foﬁum 1 tjod f.or treat m’i:nt of conditions associ ated
th ageing conpri"SPREEERE MR WOt Sreswmiy drcurably, on tryming! eomditiens1 60

diseases or disorders.

{oo11] US Patent No. 5,453,457 discloses a composition comprising non-

murine mammalian pluripotent cells derived from a primordial germ cell and



WO 2007/ 141657PCT/ 02007/ 002292 17 i mrunol ogi cal termnms, S0 no
cross-matching of patients and cells is required and no

i munosuppression i s needed. [0069] One aspect of the invention
relates to nethods for isolating hES cells, conprising:
,(a)collecting a 2 to 7 day old enbryo in mninmal essential medium
(b)isolating i ES cells fromthe enbryo by nechani cal neans. [00704
One aspect of the invention relates to a nethod of expandi ng human
enbryonic stemcells free of aninmal products, feeder cells, growth
factors, | euwaeeradisathi bitory factor, suppl enmentary nPA®IEL07/002292
conbi nati-ons, am no acid supplenments, 4vitam n suppl enents, fibroblast
growm h factor, nenbrane associ ated steel factor, soluble steel factor
and conditioned nedia, conprising the steps of: (a) introducing
human enbryonic stem cel I's in a cell nediumconsisting of m nimal
essenti al nedi “minﬁ[ g EStflf’P ?Pgnd a 13- human chori oni c gonadotropin
(f 3hCG) agoni st ; 5( ZeRAE BIRYth Aestart Bysobeps @ssaeiated steelpfactat, ur e
of about 34C to a@i@‘ﬂeStgﬂ@ctonammﬂmnfaﬁﬂﬂﬁfﬁry&ttoabom 3.5%to about 6%
carbon di oxifdg2f or abgyt plnQR S lgd ut, 48 hours. [.0071] Anot her
aspect of the |jn\li]é({1é_| on rétlgnattgggto Ogg&dd ¥ gt R QL RS compriging uch
that they are at ?ré?j’éteﬂlhﬁﬁFel{séfqlﬁgamlaalekiya-chllhfaemeuﬁ‘kj ated stage

and are fred0MB] ani nals pﬁt&duﬂcﬂpﬁcatibﬁ@I&eﬁoﬁﬁioh‘ﬁsm%s@f%éa n%%?rto c;&%dns:on

| eukaem a i nhibi | ement a m ner al i nat
amino acid suppl eﬁeﬁynﬁlggégnﬁ{ea mlép’g pﬁte@?wﬁﬂi/s" taf"i“’é‘r%‘ﬂ? &8 taberredvietys fonct o;

menbr ane associ affest o fregsn cfeat'etgg Btag@ﬂhatd@bfﬂs sdinped cxﬂt&@hﬁﬂxu&ﬂﬂa’c does not

condi ti oned nedi aquieOfBdd ShiRY Gle s%‘ia‘i‘é?is f LngLody cells
in a cell culture, medi umconsisti I’ll F#%n?](rra ongsséemfe %E‘B’P‘?H?F and

(b) incubating t & 28 oWBIs ?eﬁ%s‘{?éﬁ’ﬁéiﬂa‘i bl 35¢Wfétb@'etbrs,3&@1 oviabout
38C in an envi r offmemtneniong lpoath JackHy hﬂca&ﬂﬂﬁ&hlu&%r?@dcﬁﬂnﬁl%@&%k Q;%Ju?r

about 12 hours tgg o [53937 not ct of
i nvention rel ates tﬁgqg&%b?%ggg% %% d ? I?al’éﬁgsog‘g{e chrgggonﬁlmﬁi

enbryoni ¢ st em cBFHE priEghrEr meh dﬁférﬁblhwnawem aﬁsapteauim adidle0 Bff@MTRPpS| NQ:
(@) obt ai ni ng hunedbssiahicatie aShesm. CRIsb Shd L&E,04

feeder cells, grl%\gbp lftoa%o% }hfgf%gl; a |nh|lt))a’?tn(t)r hfgaéoflri)ssolﬂﬂon%e
suppl enentary ninera 7 e FTER S BET Berstio 9y dumabiisordrs except that
combi nati ons, anfPhBRtigel redaeeppicalveifSach\tifeadticall. suppl ement s, fi brobl ast

grow h fact goigirenbr anep £ e steel factor
and conditi (;'Ir?edl neg?fgﬁaéizﬁcenﬁa:ﬁﬁjﬁ n%oyﬁﬁa&{se%m@g?“lé’ T ¢ GpEHin a

pellet, and (c) BY ng H@Jﬂﬁ@#%ﬁtemweﬁs Eir dreatmpsat phiéasdigmthotdgon.
100731Anot her asPecexaoplet iilﬁwﬂék\/ﬁﬂtdnﬂﬂyd’nﬁJ attaﬁsceﬁlg BrrEihRd thfm?ﬁ Qring
a human enbryonlcgnﬁgn%mgglgéé conpri si ng

t aki ng stem cel I's_ prepar ed 1% ‘g’t%l geﬁ er(?f’ gﬂﬁfl&i%ﬁtﬁd#ﬁ?@ﬁﬂ?%n
(b) adding a cr H}eé@ﬁv%ﬁtm%ch@@mm}mmm(m}farétroaem ng the cells at -4

to -80C. 10®@HsIThe pﬂEpPﬁ&tOAppﬂ:Eﬁiﬁh“ﬁo' h&eﬁnﬁeﬂs%. &gc QLdi ”ﬂe&o g
practice of the ventio e absence of suc upp Hent s

is to reduce theOB r (I)l%am'qa ?P%&ﬂ@dff&r‘ﬁ‘&ﬁ?”@r?d&lt sty eflsl and \theig frseoin
ot her cont am natﬂileé?i@“‘imrf@ﬁnmb culture. This reduces the risk of

i nfection apoiejari abuki pated: N o f .the cel
100751A further purpose of th%ﬁﬁif*é’ﬁiiﬁ? ?@@?ﬁmﬁ@% ‘?%ckt%s 5‘6?}%%1"01‘

sinmple, cost ef PRRFRFe maainiag spd diferemtatines ftal stym prllo dué tthetmusanid
expansi on of hE®wecapkitis: teachetrhei r- derivatives in a formthat is free

from any cqpg nat i RO, L BShdu d_i.s saf for use in humans.
[ 0076] The pur%?se of thi s&;] nvgrridt ?{; amcul%rh HFYF o1 1Be Pregeat davention,

phar maceut i cal FrEBlEREECY of sppbrmictstim eells kn whusa ahvidelis 5T fpatalﬂﬁtd afurpl |
co- cont am nat i oS} Ha@dldﬁ:&:dy daxﬂdnstrﬁkea\hhéih fiES é‘h E;IS{'I?.'[I f%? of
t

suppl ementary factors i ;) 0077]](A furthe the
present invention Is toogcu?%%'/&o@? opEf et Hul %PWW%@SM@SP Kemtet
al., (2003) I. Neuroscl 23:5131; Roy et al., (2004) Nature Biotechnology,
22:297; Hori et al.,, (2003) Stem Cells, 21 :405; Harper, (2004) Proc. Natl.
Acad. Sci. 101:7123). Despite demonstrated efficacy in animal models,

skepticism regarding graft versus host rejection problems, the potential need



[0089] "Fetal stemcells"” refers to the stemcells derived fromthe
fetal tissue, Le., tissues of a devel oping human after inplantation
of the enbryo in the uterus. [0090]"Multipotent” refers to stemcells
that can produce only cells of a closely related famly of cells.
10091] "Pluripotent” refers to stemcells that are the descendants of
totipotent cells and can grow i nto any cell type except for
totipotent stemcells. 100921 "Totipotent” refers to stemcells that
are produced fromthe fusion of an egg and spermcell. Cells produced
by the first%¥0eW@463’si ons of the fertl | i zed egg cel | P&T@BAY7482292

toti potent. These cells can grow intoSany type of cell without
exception. [0093]"Therapeutically effective anount” is used in the
specification to descri be concentrations or anounts of conponents
such as enbryonic st em cells, neuroprogenitor cells, neuronal cells,
hemat opoi eti c ste tle progeni tors,. cardi ac stem cel | progenitors,

or any other deri¥at ?hn ERTMPY EmyppsuppIFssors,sdmowh I fEseiomee s

t her eof whi ch ar doreffigr haxee délgyed puddtiitiogs &N rdppddace prkclig&lIshfei idai N
the context of pr p f e

nvent | on. 100047 ke oy gt nip RS R A biobll AL ES Bl e ot o
used t hroughout tHac® sedies Pﬁ‘a?f?ﬁﬁh%‘iﬁhm%vm#yhemﬂwemwnbel fshibat, as .

process by which y&lﬂfhﬁ:ﬂ:&ﬁdﬁo &1aB8HRHe@ hlofoc sl 6f &Beéuﬁlﬁ'o?adiﬁﬁis%ﬁfohvtﬁé-e e
according to the ‘f §¥ent| are elive r the site Wt

the human body \Aﬁler fls V3P e ‘éf@‘%?“‘i‘ x?ffeﬁ?“fe QOSFa%ra&tEﬂee
effect in connectphmawutltalbmepdsmmmat !l typee bt @tlabmbinatiths shodigaRase,
di sorder or condigtdgon described herein including, without limtation,
for repairing damage 1o a subject's central nervous system treating
a neur odegen‘g?'ﬂl ve ditsadieripret Mpabiesty Ahthee plesnt singdntineripe deketmge
caused by stroke ph@sbctutitad sotipaitiodt $BRE @ompridRamt collt AL e teANSdsCal
injury or trauma C amae r eni nt al sult tqQ the
brai n and/ or spln cor?e(%r{)fo Of\é’#e %%SW‘#“ 1%TH d9eemisg2
21 organs, causedHjtonf ofact@%arﬁypléemmcmlmm @mbithiers, ashingi tayid

li ver damage, aUEsﬁiiplBﬁléﬂ@ Glhtaﬁﬁﬁ%ﬁppléﬁeﬁt&m ﬁx%més@pgrg%c%c‘{& membrane
dysfunction, degener. I dney damage,

t
etc. (0095)"Bi ocﬁ?ﬁ%{% Ft ds%‘ft?ft F?}'ﬁﬂe thﬁégcé‘ﬁ ang W%“%%@ieﬂlaéa%ﬂ%qfdt 0
refer to sol utiomsa blncmatsﬁebﬁetlde&nta%bfﬁlam,di;ﬂd’sutthtﬂd: for H@hdnuat.i ves
are suspendggpfopr useylk ntation or for any
ot her subse;.[geln uses.. trsbﬁé (8{&‘%941]”%%%& 7& |o?1tgdf’vr?c U tg‘é?ﬁ)fcﬁe
and may further @Eﬁﬁ?@’?@tQf@ﬁ@?ﬂtiyn’gqﬂeﬂéleem@nmbmscm@emr eservatives,

anti mi cr obi gbezeyand t & hlﬁkmela&ijed%hﬁl& Rk TRERIH £3b a8fBSprotoco

[ 0096] " Bi ocorrpatl bI e ca f specification to refer
to solid carrierd | on ﬁgﬂf‘g@"f’ﬁ whi ch the hES cells

and/ or thei rl0¢dii vat |'£deescoarmesmwpérdt¢enleshmnnmtaoﬂ wre thelpoqirgan sdffQr
topical treatmentest Eff@eﬁwlafelaﬁléaalﬂ;ant-.ﬁahaa@ysc%ﬁsrhaw9;?9&1&” £ 185 €S-
ge

Such bi oconpatible, carriers includ
aerosol sprays. FHb&?™B BBt sHrE SE%?%F‘H’@P‘IY'F@%B‘S@@C?WS’t%HM
speci fication toimefvetionsaumotigeaiciia teratoma Gormaied br @ikt hosk RjRforSt AEA0E -

containers) in wWhj.Chedhei o Ol tdlgir derivatives ar
pl aced and)V\/m c\ﬁlﬂ{dg&n%?ﬁp?gr\%gﬁﬁ% egge (g fgr]g)rﬁ' el'{]lh e &P f??%muc’“s

transpl ant at i on, SYPRLY fohusse EOwYoSHs ﬁ%ttréqltlﬁé ddbd, shwrptvc@)oﬁqpmemdmt

whi ch cannot be agigidnigStier gk tgresehh)] iB6dngon EH@éEDB@tS Rl Qﬁ@”{?s%t ifle
container materials include w thout ation_glass, stainless

steel , "and pol ys1'mrf"énr?5uppfe(§6)§%ﬂ w B%P‘é’g’i‘ eupPR B\ tyRing, 5 5ot dgpendent
synt heti ¢ hor nonepdnaraéen gergien gesgeart direlrdalek sulgjedtifni ﬂh.y effbtive trbamemi@rat

| east 25% of t hegRGhdeyded xoeéma{s%ga?sbaérg ﬂig v}itﬂo&r}g rg sioft E‘,}{g 'ﬁ”&%ﬁ&ﬁ ay

for biological activity, Exarnples i1nc
progest erone, dyBFGJRSTioF GAang ﬁ%ﬂ‘?@%?ﬁ?@i@f@@?@mn & reahmneeﬂ‘nu}at:@s vitk,

the pharmaceutical compositions according to the practice of the present

invention is therefore possible at any suitably equipped clinical Facility

worldwide.



Hemat opoi etic progenitor cells CD34-, CD7+, Lin-, Lin-, CDA5RAf,

6, 537,807 Heni atopoietic stemcells Thy-1+ 5,061, 620 Henat opoi etic
stemcells Thy-1+, CD34+ 5,750,397 Hematopoietic stemcells CD34+,
CD38-, HLA-DR+ 5,840,580 Henat opoi eticl ynphoi dand dendritic cells
CD34+, CD45RA+, CD10+; Hematopoietic dendrific cells CD34+, CD45RA+,
CD10+, 5,972,627 Hematopoietic stemcells c-lcit-, Thy-r 5,876,956
Hemat opoi etic stemcells CD34+ 5, 681, 559 Hemat opoietic stemcells
HCC- 1+ 5, 677, 136 Hemat opoi etic progenitor cells CD34+,

gal act ose- spE@pf7/tiésEct i n+ 5, 858, 782 Henmt opoi eti c st EFITERIN802292
(qui escent) CD34+ 5,807,686 Keratinocyte stemcells 6,485,971 Liver
stemcells Do not express 0C2 6,129,911 6,872, 389
Lynphohemat opoi eti cprogenitorstemcell s 5, 256,560 24 Myl O-
Lynphoi d progenitor cells 6,908, 763 Mesencephal on neural progenitor

I
L R R ety 1 s
stem cel | s 5, 908 ieg@ewk popotvy ftus ingloaantciek bhisth 6elB36s 2&Ifrdve seRahiy@h
stem cells 0, 908 sichladicialal IRAE! plisk! $URIHL | PRILRLARB] LELL:Al:
cells 6,416,999 Mel oid progenitor dg{ls c-krt", TL- Ret- %6, __3547
Myel oi d progeni t 8PerEonpldabpriory prapticey pich 2 grBlim@BS:ciEng aitd goodglamical or
cells 5,753,505 pettick refti@hdaklos skh8okaBRidew AndlphbRysRI t or cells
6, 251, 669 N‘?H&z@i‘a' Stl%@i‘(sc %l Se gdtfgegtgb)gsot? however, through existing cell culture

methodologies.

[0024] A major risk is that components of the cell culture medium, retained in
the pharmaceuntical product for administration to human subjects. are
administered and therefore represent a risk to the patient through as vyet
unanticipated side effects that could not have been anticipated through
“safety” studies in animal testing,

[0025] Elimination of such risk is therefore desirable.

[0026) - The characteristics of an embryonic stem cell culture source for
administration to human subjects has Been identified as having the following
design: it is capable of proliferation for an extended period of time without
differentiation, maintains a karyotype in which all of the characteristics of the
donor are retained faithfully during culture, maintains the potential to
differentiate into derivatives of the endoderm, mesoderm and ectoderm
throughout the culture, will not differentiate when cultured in the absence of
exogenous factors, will not give rise to teratomas, will not bg immunogenic,
will not form aberrant connections and ectopic tissue, will act on the damaged
tissue and not divide continuously in vive but as they are programmed to do in
a natvral life cycle. There should be no contaminant present in the culture
methedology and the cell line disclosed in the invention.

[0027] The major thrust of research uniil now has been to develop culture
conditions that meet these requirements, but to date, no such conditions have
been forthcoming or validated through clinical trials. In particular, the
research to date has been focused on elimination of the requirement for mouse
feeder cells as a matrix for the growth and de-differentiation of a human
embryonic stem cell culture. The partial remedy of providing unknown
growth factors through the removal of feeder cells and the supplementation of
“conditioned media” has also revealed an unacceptable risk in the ideal culture

medium. Human embryonic stem cells cultured in the presence of feeder



Neur onal progenitor cells that do not express a Hu protein 6,852,532
Li neage-restrictedneuronal precursor cells E-NCAM+ 6, 734, 015
Neuroepithelial stemcells 7,037,702 Central nervous system neural
stemcells 5,968,829 Neuronal progenitor cells 6,812,027 Neur al
progenitor cells 6,913,925 Central nervous system neuron-restricted
precursor cells 6,787,353 Ventral nesencephal on neuron progenitor
cells 5,411,883 25 Neural crest stemcells 5,589,376 Neural crest
mul ti potent cells containing RET protein 6,890,724 Neutrophi
precursor ceVPWBIYETS 357 Pancreatic progenitor cells PGTARE07pH292
Pancreatic islet progenitor cells Express ErbB2 6,753,153 Pl uri potent
cells 5,914,268 Pluripotentcellstransfornedw tha HOX11 gene 5,874, 301
Peri pheral bl ood progenitor cells 5,541,103 Renal stemcells

6, 410, 320 Renal stemcells 6,458,588 Retinal stemcells 6,117,675
Skel etal progenitor, cells 3,517,822 Stemcells FGFR+, not ES cells

6, 767, 737 St em c&PTRURRAT A7digisTH reipig gn inhewspigds of spptammptiopyand hgretpre
IVITIC 1.1- 5, 744n 8dagceptdblevishglaripg w@eplirtaion &b hem&8f ht , CD4i nt

c-kit", hig -2; : -kit",. high.bcl-2 5 1,108 T
| ymphocyt e B[P%:sér sor Céﬁ;h(&gn%hﬁ&c&% q_eselﬁlgﬁ LSS g‘%é"ds[?}f?}i'%‘]“"\“hi s
present i nventi ofTPEPECSeN ¢slls Hestinefcforednainistrasionpobintdng frsthe questidrsathg

hES cel |'s and/ or rdshblr exdg@érdouabuppRenents ah GheShEdth Q@J!iéh%gﬁi:@gregén@% A
ani mal products, {eeder .cac?l I rs, leukaem a_ inhibitory

eeder .cel | Sb sgtr owt (g{fif_act K

factor, suppl emeRFAPY HIGESFPRTHM AlRimsthed bukithal an eerertizh dange Hes |

vi tam n suppl emewbase of ¢diinlbxpsesigr owt h factor, nmenbrane associ ated
steel Tact oroongl ubl eraleshal@C be HLEANGLLIOIE T Emial AlipllSs | "
the clinical treatnent of presently i ncuraBl’e or tetm nal di sea§r¥s,
condi tions or di SHBIPENPIERE asnsitrdsteshiseien. prlwkle stegl dactoryssmnt, olbumidsat es
to a/ met hod of / t bealtdiih @pplphase Nirkiyo ba?é\@ supplements, v*ftamin saupp]ements,
2007/ 141657PCT/ 1 .00229 i.ncur e .or ter.mnal. cqnditions.

usi ng hES cel | s Eﬁ%? %%uqst ﬁ%i %a%geﬁ Vat TR &8 a‘“%“’ s p}“é‘ﬁ{“at‘:’ir gifsuim
prot ocol . [0116] Trhstitytpeasellagkp epsequisomsn erradolizgen dpretigsorf additntes; eirkes,

growth factors, kRHKAEMidbaNbDFdRRYofACHhON ", SURRY SHERLAT ¥ee§ér“c%h§'
conbi nati ons, am no acid sug}g enents, vitamn suppl'enment’s, f1 brobl ast

growth factor, meFFRMECRs S Ieﬁf’tﬂ’étaryﬁ‘@%‘fﬂ cempgionscprippiad SppEmettact or

and condi ti oned mebyviginigeeplemetisexcl ude the trace anpunts of

ti hCG M - ' h tical
progestin angodo} agandst oF bak, °Q£g‘°’9‘§r¥§"§“§é§{ séIQ teqpharmceut i ca

P J V. a8 UIINEecess
conposition as a result of the culturin of "t he presen ay

i nvention. The t & o4bf ety pf pRYGRIS suringdhe fransplgntatign efgnuran wanhryonic

product. 101171l stemnsithie €0hadicdBNn additie, BE 96RRmeRkHsNb S MaRLI on
provi des a si npl i

saf e, ..broadl.y applicahl e,. reproduci.bl e and
ef ficient nmet hod%*t?gr T rangs) glr?fhé?]i (%%%Sof" ghepﬁ’élf rfg‘{:&‘ﬁ'tt"?@a‘ftwﬁoﬁ%sfhﬁ on
conprising hES cemsnaae/d adfela thddnueatostvelSstém cell teagy 0 tusdoor m
and being free ofinfieadesppheblity aDd WY rQIgQQ)Ef :ﬁéﬁ?@aﬁ%@%&é, %Qndit;[cnagsog

cells may be deri yegl fromany cul ture nethodol ogy and transpl anted
into the human b8W§™F®respective of the patient's genetic background,
age, race arfdoyénder Anduwiict o6 uppramihedbay- ek iageited @AedduONtHR%e risks

graft-host rejectl.Qf:. M -on a I, 'S,
or other debili t?{cﬁﬁgg\g’i‘)ﬁlﬁ (\;la%. ¥ Lé'gf%{’ ﬁi\rfmg?’h(%ﬁcfs' ?,E%ifé&é{% 9812%603#3?5%%
i nnervati ons andS#PYAE, LORE6T SSQ0BET: SaRBH: S10PR62216,562.619; 6,921,632,

i nmunosuppr essor 0d6a078587 ant ead2nBy470f a variety of diseases,

condi tions 6{8&2&“ Sor dﬁ&v%éver, none of these approaches offer a system for the production
of a pharmaceutical product containing human embryonic stem cells and their
derivatives which is free of potentially contaminating factors that could affect
the efficacy and safety of human embryonic stem cells and their derivatives
upon administration to humans.
[0033] It is therefore another objective of the invention to develop a simplified

cell culture system for the expansion of hES cells and their derivatives in a



[0118] In contrast to other known nethods, the hES cells used in the
preparation of the pharmaceutical conpositions of the present
invention are grown in a culture nmediumwhich is free of aninal
products, feeder cells, growh factors, |eukaem a inhibitory factor,
suppl ementary mneral conbinations, am no acid supplenments, vitamn
suppl ements, fibroblast growh factor, nmenbrane associ ated steel
factor, soluble steel factor and conditioned nedia, and therefore do
not have any sort of contam nation which may interfere with the

saf ety or efWpewéH1e¥ the i ntended clinical use. [0119FTIBAKEEREZNg to
the practice of the invention, hES cefls and/or their derivatives are
i ntroduced into the human body by intramuscul ar, intravenous, caudal,
intravitreous, intrastriatal, intraparenchymal, intrathecal,

epi dural, retrobul bar, subcutaneous, oral, intracardiac, intracystic,
intra-articul ar or |ntrathecal |ngect|on or epi dural catheter sub
arachnoi d bl ock &sitataly, malifsroniated 19eie 37 pedor 1tp3p0dTe 00 2hgmagentical

i ntravenous i nf uetoaﬁmthatBrénabtdnszafawide&arsewat}&nedwaadlkditadfr@vagl nal

routes, and/ ia l ot enbodi
the hES cel Ilgﬁa d/ or EI&X%EI’ ’a?tl I\‘“;eaé1 %Pemﬁ%lr?fﬁﬂ] %“é?‘étﬂ’“ t8|t}’r%‘g%§ or
i ntral esi onal | y. cflBuBFmagus whiglk rrodyicesaal siemicst it fromfros egingl padtdtg ul ar

vol ume for injecki.an 88d, LheheT 862 IGREGE | iGhibRRYCrnlb:r, CobMSME the
st ock sol utions of~E= hES cel’l s. and/ orS the| r lde]rl vig‘??vgs %s |HF1 |crg;?g] in

Table 1. Were c&eraly guabinations, , aming; @gid( supplements, ¢ y@rmin, | weplpgents,
schedul e t abl es lﬁetobla#t grévitk fachdl) wahiagnecabdeiatedpeel Bctbh eoltiBlPQed Batori S
predoni nantly pr el | popul ati on. TABLE 1 Route of

adm ni stration V ‘f&hd%gﬁtdn%d er intranmuscular 0.25 nl 750, 000-1.5
mllion intravenous 0.25 m 750,000-1.5 mllion subcutaneous 0.25 ni
750, 000-1.5 million caudaBUMMARYIOFMHEIIDIWWERTION 2 nl 6-16
mllion intrathecal 2 mM 6-16 mllion intra-articular 2 m 6-16

mllion retrpsbar 2rid ﬁ‘aéleﬁt MidvbAtRR Ei@év%gsalph&%{ahgﬁxeﬂ 4:0&1383“101’12 ﬁ?

mllion intravenous | nf m@;g | i on nebuli zer
6-16 million int FEVEYGT Sfetlﬁ i ef’hdFTlYaﬂﬁes Fﬁ‘lf?i']hf’ Hsedgth@ééﬂlstaﬁé

| aboratory and t Iﬂemdbﬁvalm&sen pedting a ofideseicty Wi edrididiond, BisbBestang kistiders or
el sewhere, the p%t;;glceytseeﬁlateﬁggfgoqat,tthdtﬁnmh%thu%%n‘%% BY by 3 B8k or
storage. In one enb har maceuti ca oSl Fe
stored at about ¥Htes®f a%tttstfat@edepwaﬁpraﬁatqﬂépr eﬁﬁ%ﬁm@meﬂmhe

phar maceut i cfah3ef 0NMPOSThd RESEHRESOfRHel o @8R metldd HP iRl h sufdd,
e.g., about -20 to.about

40C, one odi ment the hES cel | s
used in the pr esg'llﬁe“f’ﬁ\%@ﬂ‘tﬁ%ﬂmﬁ%lé’r?’?%?n é‘tfutaggb SgRsEpHFoades gpFapgition
di scarded from aceaprising 2 schedpiet af@dingristiativzeft 4 berapedBeally ekfectizadmaonat ed
through i nformed .¢qRsepdss dimgd @LiarBaLS: ﬁ{ttt&mcmptg.rrmegsﬁp%%}

fetal stemcells, such as those described in

Appl i cation No. 2‘6@5%‘1‘?4’6@?"?*’%@ intagreprhymat irathserlcemiduralusiobyieat ot i ¢
fluid and/or pl acent@necas, entugadiat,Nintritgstf BE@AttcuRAY GNinktifecal MiedBdnlhi s

i nvention provid riety of .di seases,
condi tions and d|(é ld&ag%gﬂg%ﬁg{ﬁ%o é&bairgag&fl %?0‘3%0 Bd B SRRV oke,
geneti c di sor der dnfugien, ¥ia nghudigerewip spray, &ia iRy agipaltrentesd vie decdlegys and ear
vascul ar di sor defdsops,Sil B s€lie88a 5@ SaANEkniiGOS RS $5S b QWM Berivatives

di sorders, eye di sor ershtrli i dney di sorders, cardiac disorders,

muscul oskel et al  dPSEF AR A"l 4uct i ve and fertility-disorders, and
arthritis udPBYIhES cklid Ere@rﬂiﬂed:p ushBES cdleror visdri deggatives which are free of
[0124] Non-1im ti g ax3rRL.as ﬁéde?%@tfser&o\%ﬂ'f@?orgaﬁéu}&%m[)r eas?@rgaﬁt&&r di ng

to the present invention |nclude spi nal cord tunor ancer
prostate cancer, SYRPIFSIBWRE, RRFH Gérﬁ%?“""ﬁyaﬁ’é%at supPlemsRler ampg| afid
cancer, nel anorra,sumswknegmalﬁbromhtagmm; fA@] mikhbeab CREncididakite] CRAGE! ,

primary brain caggllonBe NEaL: 165 KohAREH nlihOT avdl 3 ARLQIPof
contamination and possibilities of negative side-effects. The hES cells and
their derivatives can be obtained through any known and approved cell culture

methodology, which is feeder cell free, and free from contamination from any



29 site of the lesion, the hES cells and their derivatives do not
proliferate indefinitely, thereby necessitating a schedul e of
repeated injections. The fact that the hES cells and their
derivatives do not proliferate indefinitely elimnates the
possibility of tunorigenicity and teratonma formation. [0126] Alter
treatment with hES cells and/or their derivatives according to the
practice of the present invention, the patient should take rest and
adopt a strict reginen of abstinence fromthe intake of any substance
such as al coW82VBH46¥bacco that may inpair cellul ar f REEAB2H/08332¢

i npede the regeneration processes tridgered by mgration of the hES
cells and their derivatives to the site of the |lesion. The patient
shoul d al so avoid taking any nedi cations that are known to be harnful
during pregnancy, as the nedications may have adverse effects on the
transpl anted cells. Us ﬁg}ﬂpﬁgEg cells and their_derivatives in the
treat nent of SCl S‘I“f)‘fﬁﬂﬁ BIBAED fapsplantation. nhES ferivietivss dnaludectirthesy

t he treat ment of di$@tentizted eotls frgmAliuenabpbdal Cord Danmage, Subacute
Spi nal Cord ge ornghg 1.C: Spi.nal d._Da whi ch frequently
results in 62?5& egi a, terggr}gt;c)fnggr}t{aagaﬁﬁ %L?é%‘?(liggﬁ%gl .cc'ff'ﬁﬁ compositions
transpl antation &F thESexentsof isfminglecon pressntine fcurghle eagws,cdigmdess, aor

_uni que opport _uni E%dt&nﬁddﬁ@ﬁ&g&fhh&@ﬁ%ﬁcﬂ@@fﬁ@iveQﬁl%_gntad}qlEgrc@ﬁ?%:jd%@l Iy
i nprove the live l e wor] dw de who suifter the

of, the ml]ions .Qf _peo JW | €
consequences of %&r.d “RE é?sh‘lvlﬁﬁe’f’c?%l? thﬁ 5 B iReirsferiyativescan frene! agivept
aut onomi ¢ ner vouprogyads, ededethrasligh grdvetht famsp| anikadnmian i0ibiRES &ebE S
and their derivaljuRseh matdst Qi progenit.or state will allow
recovery of par as&ﬁgatchtgrty?c, synpat 12%40)(:43 frmé'?lgr ,amgusfugﬁlg'r%ergs’aﬁﬁa‘m“
sensory pat hwaysSPRICBGRR feblagpavenditoro fmemymne casbdciatadnettdl ofastor,
regeneration of icdsile sedlrfidtorceklBndii¥d a0 busPONEd G phahbdefhiSnguch
e

as scar tissue, i f iphibitory signalin at hways and th

rel ease of neur o%)érc %%%1‘2&? X S{r}@e _?l%t?ﬁr%/(’ﬁém‘??tgﬂgb‘% nfetf'4 i ES cel |

pr ogeni t or s [0938h 28] AvBwgsesenttiaveapteredlsq Bclyflesridist oilatidior théir derivatives

neur ol ogi cal fungéd o akibhD PSR SeddeABSR! 3RWAL PR 1 HESnG Shiiitory
e: an

according to the gtr act.ice of the Fresent I'nvention are: o

i nproverent in nd 8k “HTC A BREGTIP AURRIRRONS, REIng @rid sapplefrmts, vijamgh
life, reduction suwplkimentsufprobksts yotveMmigane binbiinpr03dcBed ¥l factor,
relatives, decregsfid d.deRe0ASRs r. phar maceut i cal .
conposi tions, and other nedi cgtP §§‘i§$@‘g‘§?£‘* i %}pp?%p"% SVERERPAe ¢ he
nental and psychBEGH I matyt (he bigorppuiblel magaa RETARZ0 Oy B 22R2e30

and also in econ@«sﬁcbi'op@iﬁﬁ&_a,dmﬁﬁqu%ryﬁgjtﬁe@_oE e?%ﬁ'jspr}:oiyga CRshSs, of
nmedi cal equi prrenlincla&d sabi lity aids and_nedi cation .dependence

through a recovel§ ors e s TATRu Rees ©f <olpgsas fmtipis, keah ofigrin, and
nmot or functi ons. fittiresen, ibyalamnisrdvih hepezint sulfite SelohdiSitinf utfhi®NE4rose or

i nprovenent in sQgial status, marital status and ability to exercise
r epr oduct i vro rbg ts, with only a limted nunber of clinic visits per
annum for t f8A0hent . TP SSPRETHONS 0T theePresent Myaption may bedh aiEGydehkss and
their derivativesugadoor diwgch hetshen pAIRIRNE adcqWR8 Viability 08S tRPhateead t O

probl ens of anti LGt I jon, terato for I on or
aberrant neural %ﬁ%%c%%oﬁ%&dgﬁé‘%fg%ﬁ%m AP H%n"?ql??ﬁ °g$£?1E‘§set%l l's
and their derivaPYegsn-elpegicaiodimient theGtegytrlle bavs arashility Sf pratehlarc ur e
of bed sores, reddct 40%, idy.t BRiafer R bR% WDEEABNTHNEDr O60%.  The
anti-depressants, r (ﬁgﬁgnrsagli otgm]cl)f .bllacgder sensation and control,
restoration of bowel Sensati on ant EEflAPgirrehial sgant 28tppcicgaicagent,
restoration of |hesnonagpiodyetsr othadhutracautical aggnnpt ons of col d sweat s;
reduction i meifye sensgtrfR 19f-rG.Adi ’ ' j 0 | 00
pressure ancrjb nic}r | i zation ofpr%"r"‘%a{thﬁfcﬁgp%%‘[%‘%ﬁ@é?@%ﬁ?r Ia‘t’g%ﬁ’f“l 260

i nvol venent . [ 0TB0IR BEScEWEr é¥Yr opheoramerniaft thairi derivafivesESicbekd s t 0

hematopoietic stem cell progenitors, neuronal stem cell progenitors,

T

mesenchymal stem cell progenitors, insulin producing stem cell progenitors,
hepatocyte stem cell progenitors, cardiac stem cell progenitors, epithelial stem

cell progenitors or mixtures thereof are suspended in about 0.25 ml to about



[ 0144] Treat nent of bed sores may be achi eved by topical application
of a pharmaceutical conposition containing about 750,000 to about 160
mllion hES cells and/or their derivatives, wherein said cells
conpri se hematopoi etic progenitor cells. Loading or primng doses are
gi ven by intravenous and intranuscular injection to allow for

internal healing as well as to pronote neovascul ari sati on.
Alternatively, the hES cells and their derivatives are resuspended in
2 mM saline, diluted with 2 to 4 m of saline and applied intral esion
al ly. I ntravenewsi4es usi on [ 0145] Accordi ng to the pra&€TEagneRRe
present invention, a pharnmaceutical c@nposition conprising 750,000 to
80 mllion hES cells and/or their derivatives, wherein said cells
conpri se hemat opoi eti ¢ and neuronal progenitor cells, are resuspended
in 100 M of normal saline and adm ni stered by the intravenous route.
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Primary Ovarian Failure, Aphthous Ulcers, Hormone Jmbalance, Osteo-
Arthritis, Homer's Syndrome and Osteogenic Imperfecta, along with
Channelopathy and Hypogammaglobulinemia.

[6043]) More specifically, the present invention provides a method of
treatment of SCI of a subject comprising:

a) administering about 750,000 to about 80 million hES cells
and/or their derivatives via sub-cutaneous injection;

b) repeating step (a) after a pre-determined period and thereafter
administering hES cells and/or their derivatives via
intramuscular injection;

c) administering a therapeutically effective amount of hES cells
and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopoietic stem cell progenitors,
via intravenous injection or infusion; )

d) administering a therapeutically effective'- amount of hES cells
and/or their derivatives, wherein said cells comprise neuzonal
stem cell progenitors, via epidural injection and repeating said
dose after a pre-determined period depending upon the
condition of the subject as assessed by clinical and/or
neurological examination; '

e) administering a therapeutically effective amount of hES cells
and/or their derivatives, wherein said cells comprise neuronal
stemn cell progenitors, via caudal injection;

H administering a therapeutically effective amount of hES cells
and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors, via intrathecal injection or sub arachnoid
block catheter;

£) administering a therapeutically effective amount of hES cells
and/or their derivatives, wherein said cells comprise neuronal
stern cell progenitors, via epidural injection or epidural
catheter;

h) administering a therapeutically effective amount of hES cells
and/or their derivatives via deep spinal injection on either side

of the spine; and
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1} administering a therapeutically effective amount of hES cells
and/or their derivatives via intravenous infusion;

wherein steps (a) and (b) are carried out first and the remaining steps may be
carried out in any order. In one embodiment, step (f) is repeated followed by
step (g), at least once, until the subject exhibits clinical signs of recovery from
said SCIL.

The invention also provides for a method for treating a subject with a
disease, disorder or condifion comprising administering a therapeutically

effective amount of hES cells and/or their derivatives cultured in media free of

~ animal products, feeder cells, conditioned media, growth factors, leukaemia

inhibiting factor, fibroblast growth factor, membrane associated steel factor or
soluble steel factor, via intramuscular injection or intravenous injection or
epidural injection or epidural catheter or retrobulbar injection or subcutaneous
injection or intracardiac injection or intracystic injection or intrathecal
injection or Hy"to;‘jic';f - application ‘or intralesional application. In one
embodiment, the disease, disorder or condition is a terminal or currently
incurable disease, disorder or condition.

The invention also provides for a method for treatment of
developmental, degenerative, familjal and traumatic nervous system disorders
and cerebrovascular attack comprising administration of about 750,000 to
about 160 million hES cells and/or their dér:ivatives, wherein said cells
corﬁprise neuronal stem cell progenitors and hematopoietic stem cell
progenitors alone or in combination, via intravenous injection, subcutaneous
injection, intramuscular injection, intrathecal injection, epidural catheter
infusion and sub arachnoid block catheter infusion.

The invention also provides for a method for treatment of skin
disorders comprising administration of about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells comprise hematopoietic
stemn cell progenitors, via subcutaneous or intravenous injection.

The invention also provides for a method of treatment of bed sores
comprising administration of about 750,000 to about 160 million hES cells
and/or their derivatives via local or topical appliéaﬁon and via intraruscular

injection.

m
Y

i v

i v
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[0048] The invention also provides for a method for treatment of auto immune
disorders comprising administration of about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells comprise hematopoietic
stemn cell progenitors, via intramuscular injection, or intravenous injection, or
subcutaneous injection, or intra-articular injection or intravenous infusion or
combinations thereof.

[0049] The invention also provides for a method for treatment of genetic
disorders comprising administration of about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells comprise neuronal stem
cell progenitors and hematopoietic stem cell progenitors alome or in
combination, via intravenous injection, subcutaneous injection, intramuscular
‘injection, intrathecal injection, epidural catheter infusion or sub arachnoid
block catheter infusion or combinations thereof.

{0050] The invention also provides for a method for treatment of gangrene
comprising administration of about 756,000 to about 160 million hES cells
and/or their derivatives via intravenous injection, intrammuscular injection, or
local application at the junction of viable and dead tissue or combinations
thereof.

[0051] The invention also provides for a method for treatment of conditions
associated with ageing comprising administration of about 750,000 to about
160 million hES cells and/or their derivatives via intravemous injection,
subcutaneous injection, intramuscular injection, or local application in
suspension or mixed in a biocompatible carrier such as gel, ointment, matrix,
paste or aesrosol spray.

f0052] The invention also provides for a method for treatment of Diabetes
Mellitus comprising administration of about 750,000 to about 160 million hES
cells and/or their derivatives, wherein said cells comprise insulin producing
progenitor cells, via itravenous or intramuscular injection or combinations
thereof.

[0653] The invention also provides for a method for treating Cardiovascular
Disorders comprising administration of about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells comprise hernatoinoietic

stem cell progenitors, via intravenous injection, subcutaneous injection,
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Treat ment of Degenerative Nervous System Disorders [0163] hES cells
and/ or their derivatives, wherein said cells conprise neuronal stem
cell progenitors and hematopoietic stemcell progenitors according to
the practice of the present invention, are admnistered in an anount
of about 750,000 to about 160 mllion cells for the treatnent of
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Disorders comprising administration of about 750,000 to about 160 million
hES celis and/or their derivatives, wherein said cells comprise neuronal stem
cell progenitors, hematopoietic stem cell progenitors and mesenchymal stem
cell progenitors alone or in combination, via local intravenous Injection,
subcutaneous injection, intramuscular injection, retrobulbar injection,
intravitreous injection or topical application. In one embodiment, about
750,000 to about 160 million hES cells and/or their derivatives comprising
neuronal stem cell progenitors are administered via retrobulbar injection. In
another embodiment, about 750,000 to about 160 million hES celis and/or
their derivatives comprising neuronal stem cell progenitors are administered
via Intravitreous injection. In another embodiment, about 750,000 to about

160 million hES celis and/or their derivatives comprising mesenchymal stem
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cell progenitors are applied to contact lenses for placement on the eye for the
treatment of comeal abrasion (e.g., the contact lens is cultured with the hES
cells and/or their derivatives to coat the contact lens with cells and the lens is
then placed on the eye for about 24 hours).

[0058] The invention also provides a method for treatment of Lung Disorders
comprising the administration of 750,000 to 160 million hES cells and/or
their derivatives wherein said cells comprise hematopoietic stem cell
progenitors alone or in combination with neuronal stem cell progenitors via
intramnscular injection, intravenous injection, spray, or nebulizer. In one
embodiment 750,000 to 160 million hematopoietic stem cell progenitors are
administered via nebulizer in which 2 mi of normal saline is added. In another
embodiment 750,000 to 160 million hematopoietic stem cell progenitors are
administered via spray (puff).

[0059) The invention also provides a method for the treatment of Hormone
Disorders comprising the administration of 750,000 to 160 million hES cells
and/or their derivatives wherein said cells comprise hematopoietic and
neuronal stem cells via intramuscular and intravenous routes.

[0060] The invention also provides a method for the treatment of Aphthous
Ulcers and other ulcers comprising the administration of 750,000 to 160
million hES ceils and/or their derivatives wherein said cells comprise
hematopoietic and neuronal stem cells in combination or alone via
intramuscular and intravenous routes.

[0061] The invention also provides a method for the treatment of Osteo-
arthritis of the knee and hip joint comprising the administration of 750,000 to
160 million hES cells and/or their derivatives via intramuscular, intravenous
or intra-articular injection. In one embodiment 750,000 to 160 million
hematopoietic stem cell progenitors are administered intra-articularty.

[0062] The present invention provides a cell culture methodology that is
applicable to the culture of hES cells and their derivatives that can be used for
transplantation in humans without any side effects such as teratoma formation,
tumor formation, antigenicity problems or grafi-versus-host rejection.

[0063] The design of the culture methodology is specifically for the

production of hES cells and their derivatives of sufficient viability and of
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appropriate characteristics for therapeutically optimal activity after
transplantation in humans. |

In a preferred embodiment, the cell culture methodology is used for the
growth, expansion, differentiation and storage of hES cells. In addition, the
invention relates to ready to inject compositions comprising hES cells and/or
their derivatives that are stored in conditions of storage that are suitable for
direct transplantation on thawing.

In contrast to existing cell culture methodologies for the maintenance
of hES cells in a substantially undifferentiated state, the culture medium does
not contain supplements such as basic fbroblast growth factor, leukemia
inhibitory factor, membrane associated steel factor, soluble steel factor, serum,
albumins or albumin supplements, amino acid supplements, vitamin
supplements, transferrins or transferrin supplements, antioxidants, insulin or
insulin substitutes, collagen precursors or collagen precursor substitutes, trace
elements, residues of “conditioned media®, animal products, feeder cells,
growth factors, supplementary mineral combinations, amino acid supplements,
and vitamin supplements.

In further contrast to other cell culture methodologies for the expansion
of hBS cells, the practice of the present invention does not lead to the
formation of embryoid bodies, thereby avoiding the meed for surgical
dissection. It is worth noting at this point that the product of the invention
being a totally human product, xenotransplantation (e.g., animal testing) may
not be necessary. The instance of the first in vitro fertilization (IVF) gestation
is a corollary example.

Unlike other cell culture methodologies, the cell culture techniques of
the present invention allow for nearly unlimited expansion of hES cells
without significant ciiﬁ'erentiation. A major advantage of the present invention
iz that a single embryo is sufficient to provide therapeutically effective
amounts of hES cells and/or their derivatives to treat multitudes of patients.
Thus, there is no need for repeated procurement of human embryos, and many
of the ethical questions associated with the use of human embryos may be
avoided,

A further advantage of the methods of the present invention is that the

hES cells and their derivatives are universally acceptable products in
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immunological terms, so no cross-matching of patients and cells is required
and no immunosuppression is needed.

One aspect of the invention relates to methods for isolating hES cells,
comprising:

(a) collecting a 2 {o 7 day old embryo in minimal essential medium,
(3))] isolating hES cells from the embryo by mechanical means,

One aspect of the invention relates to a method of expanding human
embryonic stem cells free of animal products, feeder cells, growth factors,
leukaemia inhibitory factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and conditioned media, comprising
the steps of:

(a) introducing human embryonic stem cells in a cell medium consisting
of minimal essential medium, a progestin and a PB-human choronic
gonadotropin (BhCG) agonist; and

{2)] incubating the stem cells at a temperature of about 34°C to about 38°C
in an environment of about 3.5% to about 6% carbon dioxide for about 12
hours to about 48 hours.

Another aspect of the invention relates to methods of growing hES
cells such that they are at a stage prior to the partially differentiated stage and
are free of animal products, feeder cells, growth factors, leukaemia inhibitory
factor, supplementary mineral combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane associated steel factor,
soluble steel factor and conditioned media, comprising the steps of:

()  introducing hES cells in a cell culture medium consisting of minimal
essential medinm; and

(b)  incubating the stem cells at a temperature of about 34°C to about 38°C
in an environment of about 3.5% to about 6% carbon dioxide for about

12 hours to about 48 hours.

Another aspect of the invention relates to a process of preparing a
ready to use human embryonic stem cell preparation for human transplantation
comprising:

(a) obtaining human embryonic stem cells free of animal products, feeder

cells, growth factors, leukaemia inhibitory factor, supplementary mineral
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3: [0169] A 60 year old man presented with ALS (notor neuron di sease)
two years ago with fast deterioration in his alnms and hands. There
was continuous twitching and fasciculations in his arns, hands and
tongue. He could not supinate and pronate his left arm or lift it
above his head. H's right armcould be lifted up with a jerk and he
had skel etal hands. [0170] 11/2 years after treatnent, his hands have
recover ed fryoeomeiisiel etal franme with regenerati on oPCHIRI®IAERAr and
t henar nuscl es of both hands. Supinat®on and pronation is possible
with both arns. He found the sane difficulty in swallow ng, which has
not worsened since. There is no deterioration with his |egs,
breathing and speech: - [01711The schedul e of injections for this
patient is shown in Table 4. TABLE 4 Date Route of adm nistration
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(b) cenmﬁlgmg said stem cells to obtain a pellet, and

(c) suspending the pellet in a biocompatible solution.

[0073] Another aspect of the invention relates to a method of storing a human
embryonic stem cell in a viable condition comprising
{a) taking stem cells prepared by the methods of the present invention,

(b) adding a cryopreservation agent, and
(c) freezing the cells at -4 to -80°C. '

[0074] The purpose of growing hES cells according to the practice of the
present invention in the absence of such supplements is to reduce the risk of
introducing bacteriai, fungal, viral or other contaminations into the culture.
This reduces the risk of infection and variability in the cha;racteristics of the
cells.

{0075 A further puzpose of the present invention is to provide simple, cost
effective, scaleable methods for the production and expansion of hES cells and
their- derivatives in a form that is free from any contaminating residues and is
safe for use in humans.

[0076] The purpose of this invention is therefore to provide pharmaceutical
products in which the risk of administration of all co-contamination is
reduced, and in which residual contamination of supplementary factors is
eliminated.

[0077] A further purpose of the present invention is to provide a cell culture
methodology that reduces the risk of chromosomal aberrations or genetic
instability.

[0078] A further purpose of the present invention is to provide a cell culture
methodology that reduces the risk of teratoma formation in patients in which
said culture is transplanted.

[0079] A forther purpose of the present invention is to provide a cell culture
methodology that reduces the risk of tumour formation in patienis in which

said culture is transplanted,
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{0080} A further purpose of the present invention is to provide a cell culture

methodology that reduces the risk of antigenicity problems or graft versus host
rejection problems in patients in which said culture is transplanted.

{0081] The present invention specifically provides compositions comprising
hES cells and their derivatives and a biocompatible medium that are in a form
that is in compliance with international regulatory standards of safety and
quality, and therefore in a form that is ready for injection into human patients
for therapeutic purposes.

[0082] The present invention also provides a product of manufacture
comprising a suspension of hES cells and/or their derivatives suspended in a
biocompatible solution and contained in a container for storage, transport or
transplantation directly into a human.

[0083] The present invention also provides a method for the expansion of hES
cells and their derivatives.

[0084] The present invention also provides a method for the expansion of hES
cells and their derivatives and inhibition of their differentiation.

[0085) The present invention also provides a method for the growth of hES
cells and their derivatives that renders them therapeutically effective upon
fransplantation into a human that is suffering from a disease, condition or

disorder.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0086] In the description and examples that follow, a number of terms are
used herein. In order to provide a clear and consistent understanding of the
specification and claims, including the scope to be given such terms, the
following definitions are provided.

[0087] It may be noted that the terms used to generally describe the present
invention. are used in a manner in keeping with their common meaning as
understood by one of ordinary skill in the art.

[0088] "Embryonic stem cell" refers to pluripotent cells of humans (i.e., hES
cells). In one embodiment, the hES cells are isolated from a pre-blastocyst

stage embryo. In another embodiment, the hES cells are prepared by

non
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dedifferentiation of at least partially differentiated ecells (e.g., multipotent
cells) and are totipotent in practice. Methods of preparing hES cells are well
known and taught, for example, in U.S. Patent Nos. 5,843,780, 6,200,806,
7,029,913, 5,453,357, 5,690,926, 6,642,048, 6,800,480, 5,166,065, 6,090,622,
6,562,619, 6,921,632, and 5,914,268, U.S. Published Application No.
2005/0176707 and International Application No. WO2001085917.

[0089] “Fetal stem cells” refers to the stem cells derived from the fetal tissue,
ie., tissues of a developing human after implantation of the embryo in the
uterus.

[0050] “Multipotent” refers to stem cells that can produce only cells of a
closely related family of cells.

[0091] “Pluripotent” refers to stem cells that are the descendants of totipotent
cells and can grow into any cell type except for totipotent stem cells.

[0092] “Totipotent” refers to stem cells that are produced from the fusion of
an egg and sperm cell. Cells produced by the first few divisions of the
fertilized egg cell are also totipotent. These cells can grow into any type of
cell without exception.

[0093] “Therapeutically effective amount” is used in the specification to
describe concentrations or amounts of components such as embryonic stem
cells, neuroprogenitor cells, neuronal cells, hematopoietic stem cell
progenitors, cardiac stem cell progenitors, or any other derivative of stem
cells, or other agents and mixtures thereof which are effective for producing
an intended result within the context of practicing one or more aspects of the
present invention.

[0054] The terms "transplanting" and "transplantation” are used throughout
the specification synonymously to describe the process by which embryonic
stem cells andfor their derivatives according to the present invention are
delivered to the site within the human body where the cells are intended to
exhibit a favorable effect in connection with the treatment or amelioration of a
disease, disorder or condition described herein including, without limitation,
for repairing damage to a subject's central nervous system, treating a
neurodegenerative disease or ireating the effects of nerve damage caused by
stroke, cardiovascular disease, a heart attack or physical injury or trauma or

genetic damage or environmental insult to the brain and/or spinal cord or other
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organs, caused by, for example, an accident or other activity, liver damage,
antoimmune disorder, sexual or reproductive dysfunction, degeneration of
various parts of the eye, kidney damage, etc.

“Biocompatible solution™ is used in the specification to refer to
solutions in which the hES cells and/or their derivatives are suspended for use
in the protoco] for transplantation or for any other subsequent uses. Such
biocompatible solutions include saline and may further comprise other
ingredients such as preservatives, antimicrobials, and the like and other
pharmaceutical agents.

"Biocompatible carrier” is used in the specification to refer to solid
camiers, solutions and mixtures in which the hES cells and/or their derivatives
are suspended for use in the protacol for topical treatment, transplantation or
for any other subsequent uses. Such biocompatible carriers include gels,
ointments, pastes, and aerosol sprays.

"Biocompatible container" is used in the specification to refer to
containers (e.g., cell culture or storage containers) in which the hES cells
and/or their derivatives are placed and which do not prevent the cells from
being used in tramnsplantation, ie., do not contaminate the cells with
compounds which cannot be administered to subjects. Examples of
biocompatible container materials include without limitation glass, stainless
steel, and polystyrene.

A "progestin" is any natural or synthetic hon;none. having
progesterone-like activity, ie., having at least 25% of the activity of
progesterone in one of any known assay for biological activity. Examples
include without limitation progesterone, dydrogesterone,
medroxyprogesterone, norethisterone, levonorgestrel, norgesterel, gestodene,
and drospirenone. Examples of other progestins are disclosed in U.S. Patent
Nos. 7,091,234, 7,084,151, 7,081,457, 7,071,205, 6,562,857, 6,319,911,
6,245,757, 6,043,235, and 6,028,064.

"B-human chorionic gonadotrophin (BhCG) agonists" are defined as
any naturally occwring or synthetic BhCG or fragment or derivative thereof
having at least 25% of the activity of natural BhCG in one of any known assay
for biclogical activity. Examples of PhCG agonists include without limitation

m
im
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BhCG and those disclosed in U.S. Patent Nos. 6,635,445, 6,585,982,
6,583,109, 6,469,139, and 5,997,871.

{0100} "Minimal essential medium"” is used in the specification to refer to a
cell culture medium comprising amino acids, salts, glucose and vitamins.
Examples include RPMI, DMEM, EMEM, and GMEM.

[0101] "Nebulization" means the administration of a drug or substance into

the lungs via the nebulizer.

[0102] Intra-articular means administration into the intra-articular space.
[0103] Retrobulbar means administration into the retrobulbar space.
[0104) Intravenous infision means adminisiration into the vein by using an iv

fluid comprising the product or drug.

[0105] “Epidural” injection or catheter infusion means administration into the
region outside the dura mater of the meninges.

[0106] “Intrathecal” injection or catheter infusion means administration into
the inmermost layer of the meninges, that is, the arachnoid matter into the
cerebro spinal fluid, which is in continuum with the brain.

[0107] “Candal™ injection means administration through the sacral membrane,
which is approximately three centimeters above the tip of the cocoyx which is
in continunm with the epidural space.

[01908] “Deep Spinal Injection™ means injection into the erector spinal muscles

on either side of the spine. -

{0109] “Intramuscular” injection means administration in between the muscle
sheets.

[0110] “Intravenous” injection means administration inside a vein.

[0111] “Acute SCI” means up to three months after the date of the SCI.

[0112} “Sub Acute SCI” means from three months after the date of SCI to up
to nine months after the date of the injury.

[0113] “Chronic SCI” more than nine months after the date of the SCL

[0114] “Derivatives” of hES cells include multipotent stem cells, pluripotent

stem cells, adulf stem cells and tissue specific stem cells and do not include
fully differentiated cells. Examples of tissue specific stem cells may be found
in the following table.
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Cell Type . Patent Number
Adipose-derived stem cell 6,777,231
Breast epithelial stem cells 5,814,511
Endothelial stem cells 6,852,533
Dorsal root ganglion progenitor cells 6,835,567
Hematopoietic progenitor cells 6,537,807
CD34", CD7", Lin, Lin', CD45RA™,
Hematopoietic stem cells 5,061,620
Thy-1"
Hematopoietic stem cells 5,750,397
Thy-1*, CD34"
Hematopoietic stem cells 5,840,580
CD34%, CD38, HLA-DR*

Hematopoietic lymphoid and dendritic | 5,972,627
cells

CD34%, CD45RA", CD10%;
Hematopoietic dendritic cells

CD34%, CD45RA*, CD10%,

Hematopoietic stem cells 5,876,956
c-kit", Thy-1-

Hematopoietic stem cells 5,681,559
CD34"

Hematopoietic stem cells 5,677,136
HCC-1*

Hematopoietic progenitor cells 5,858,782
CD347, galactose-specific lectin®

Hematopoietic stem cells (quiescent) 5,807,686
CD34*

Keratinocyte stem cells 6,485,971
Liver stem cells 6,129,911
Do not express OC2 6,872,385

Lymphohematopoietic progenitor stem | 5,256,560

cells
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Myl0r

Lymphoid progenitor cells 6,908,763

Mesencephalon neural progenitor cells 6,913,925

Mesenchymal stem cells 6,387,367

CD45"

Mesenchyinal stem cells 5,486,359

Mesenchymal stemn cells 5,827,735

Mesenchymal stem cells 5,908,782

Mesenchymal stem cells 6,936,281

Mesenchymal stem cells 6,908,764

Mullerian duct-derived pluripotent | 6,416,999

epithelial cells

Myeloid progenitor cells 6,465,247

c-kit"™, IL-7Ra

Myeloid progenitor cells 6,761,883

Thy-1", IL-7Ra”

Neural progenitor cells 5,753,505

Neural stem cells 5,851,832

Neurona-l progenitor cells 6,251,669

Neuronal stem cells 6,969,608

Neuronal progenitor cells that do not| 6,852,532

express a Hu protein

Lineage-restricted neuronal precursor | 6,734,015

cells

E-NCAM"

Neuroepithelial stem cells 7,037,702

Central nervous system neural stem cells | 5,968,829

Neuronal progenitor cells 6,812,027

Neural progenitor cells 6,913,925

Central nervous system neuron-restncted | 6,787,353

precursor cells

Ventral mesencephalon neuron progenitor | 5,411,883

cells

PCT/IB2007/002292
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Neural crest stem cells 5,589,376

Neural crest multipotent cells containing | 6,890,724

RET protein

Neutrophil precursor cells 5,955,357

Pancreatic progenitor cells 6,436,704

Pancreatic islet progenitor cells 6,753,153

Express ErbB2

Pluripotent cells 5,914,268

Pluripotent cells transformed with a | 5,874,301

HOXI11 gene

Peripheral blood progenitor cells 5,541,103

Renal stem cells 6,410,320

Renal stem cells 6,458,528

Retinal stem cells 6,117,675

Skeletal progenitor cells 6,517,872

Stem cells 6,767,737

FGFRY, not ES cells

Stem cells which give rise to blood cells 5,744,347

CD34", MHC-T", MHC-IT

T lineage progenitor cells 5,821,108

CDS8™, CD4™, c-kit"™, high bel-2;

CD8", CD4", c-kit™, high bcl-2

T lymphocyte precursor cells 5,622,853

CD34%, CD7", Leu 8"

[0215] This present invention relates to pharmaceutical compositions

comprising hES cells and/or their derivatives, said stem cells being free of
animal products, feeder cells, growth factors, leukaemia inhibitory factor,
supplementary mineral combinations, amino acid supplements, vitamin
supplements, fibroblast growth factor, membrane associated steel factor,
soluble steel factor and conditioned media, for use in the clinical treatment of
presently incurable or terminal diseases, conditions or disorders. In another

embodiment, the invention relates to a method of treatment of presently
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incurable or terminal conditions using hES cells and/or their derivatives via a
transplantation protocol.

[6116] The phrase "free of animal products, feeder cells, growth factors,
leukaemia inhibitory factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth factor, membrane
associated steel factor, soluble steel factor and conditioned media" does not
exclude the trace amounts of progestin and BhCG agonist that may be present
in the pharmaceutical composition as a result of the culturing methods of the
present invention. The term "animal products” refers to any non-human
product.

[0117] In another smbodiment,. the process of this invention provides a
simple, safe, broadiy applicable, reproducible and efficient method for
fransplantation of a pharmaceutical composition comprising hES cells and/or
their derivatives in a ready to use form and being free of feeder cells and any
other contamination.l These cells may be derived from any culiure
methodology and transplanted into the human body irrespective of the
patient's genetic background, age, race and gender and without antibody-
antigen reaction or graft-host rejection, without the formation of teratomas or
tumors, or other debilitating side effects, without the result of aberrant
innervations and without the need for administration of immunosuppressors
for the treatment of a variety of diseases, conditions and disorders.

[0118] In contrast to other known methods, the hES cells used in the
preparation of the pharmaceutical compositions of the present invention are
grown in a culture medium which is free of animal products, feeder cells,
growth factors, leukaemmia inhibitory factor, supplementary mineral
combinations, amino acid supplements, vitamin supplements, fibroblast
growth factor, membrane associated steel factor, soluble stegl factor and
conditioned media, and therefore do not have any sort of contamination which
may interfere with the safety or efficacy of the intended clinical use.

[0119] According to the practice of the invention, hES cells and/or their
derivatives are introduced into the human body by intramuscular, intravenous,
candal, intravitreous, intrastriatal, intraparenchymal, intrathecal, epidural,
retrobulbar, subcutancous, oral, intracardiac, intracystic, intra-articular or

intrathecal injection or epidural catheter, sub arachneid block catheter,
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intravenous infusion, via nebulizer, via spray, via intravaginal routes, and/or
via local eye and ear drops. In another embodiment, the hES cells and/or their
derivatives are administered topically or intralesionally.

[0120] Each route of administration uses a particular volume for injection and
therefore a specific range of cells from the stock solutions of hES cells and/or
their derivatives as indicated in Table 1. Where cell types are indicated (e.g.,
in the injection schedule tables below), the indicated cell type is the type that

is bredominantly present in the cell population.

TABLE 1
Route of Volume Cell number
administration
intrarnuscular 0.25 ml 750,000-1.5 million
intravenous 0.25 ml 750,000-1.5 million
subcutaneous 0.25 ml 750,000-1.5 million
candal 2 ml 6-16 million
epidural 2 mi 6-16 million
intrathecal 2 mi 6-16 million
intra-articular 2ml 6-16 million
retrobulbar 2ml 6-16 million
epidural catheter 4-5m) 12-40 million
intravenous infusion | 0.75mi 2.25-4.5 million
nebulizer 2 ml 6-16 million
intravaginal 2ml 6-16 rnillion
{0121) In between the laboratory and the ultimate point of use, whether it be a

clinic or elsewhere, the pharmaceutical compositions must be kept in cold
storage. In one embodiment, the pharmaceutical compositions are stored at
about +4 to zbout -160°C. In another embodiment, the pharmaceutical
compositions are stored at about -15 to about -72°C, e.g., about -20 to about
-40°C.

[0122] In one embodiment, the hES cells ;Jsed in the present invention are

isolated from a spare embryo, discarded from a natural in vitro fertilization
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cycle and donated through informed consent. In an alternate embodiment,
pluripotent fetal stem cells, such as those described in U.S. Pubilished
Application No. 2005/0124003 isolated from chorionic villus, amniotic fluid
and/or placenta, are used in the present invention.

[0123] This invention provides a method for treatment of a variety of digeases,
conditions and disorders including but not limited to cancer, stroke, genetic
disorders, liver disorders, nervous system disorders, vascular disorders, skin
diseases and disorders, autoimmune disorders, eye disorders, kidney disorders,
cardiac disorders, musculoskeletal disorders, reproductive and fertility
disorders, and arthritis using hES cells and/or their derivatives.

[0124] Non-limiting eimnples of cancers which may be treated according to
the present invention include spinal cord tumor, breast cancer, prostate cancer,
lymphoma, skin cancer, pancreatic cancer, colon cancer, melanoma, mali gnant
melanoma, ovarian cancer, brain cancer, primary brain carcinoma, head-neck
cancer, glioma, glioblastoma, liver cancer, bladder cancer, non-small cell lung
cancer, head or neck carcinoma, breast carcinoma, ovarian carcinoma, cervical
cancer, metastatic Iesion;s, lung carcinoma, small-cell lung carcinoma, Wilms'
tumor, cervical carcinoma, testicular carcinoma, bladder carcinoma, pancreatic
carcinoma, stomach carcinoma, colon carcinoma, prostatic carcinoma,
genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma, myeloma,
multiple myeloma, adrenal carcinoma, renal ceil carcinoma, endometrial
carcinoma, adrenal cortex carcinoma, malignant pancreatic insulinoma,
malignant carcinoid carcinoma, choriocarcinoma, malignant hypercalcemia,
cervical hyperplasia, leukemia, acute lymphocytic leukemia, chronic
lymphocytic leukemia, acute myelogenous leukemia, chronic myelogenous
leukemia, chronic granulocytic leukemia, acute granulocytic leukemia, hairy
cell leukemia, necuroblastoma, rhabdomyosarcoma, Kaposi's sarcoma,
polycythemia vera, essential thrombocytosis, Hodgkin's disease, non-
Hodgkin's lymphoma, soft-tissue sarcoma, osteogenic sarcoma, primary
macroglobulinemia, and retinoblastoma. |

[0125] In one embodiment, the hES cells are not treated with a differentiating
agent since, being embryonic, the cells are programmed, and once
administered to the subject, the cells migrate to the site of the lesion. At that

site, the cells differentiate in response to in vivo differentiation signals. At the
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eliminates the possibility of tumongemcxty and teratormna formation.

Adfter treatment with hES cells and/or their derivatives according to the
practice of the present invention, the patient should take rest and adopt a strict
regimen of abstinence from the intake of any substance such as aleohol or
tobacco that may impair cellular function and impede the regeneration
processes triggered by migration of the hES cells and their derivatives to the
site of the lesion. The patient should also avoid taking any medications that
are known to be hanmful during pregnancy, as the medications may have

adverse effects on the transplanted cells.

Use of BES cells and their derivatives in the treatment of SCI

At present there are no effective cures for the treatment of SCI
including Acute Spinal Cord Damage, Subacute Spinal Cord Damage or
Chronic Spinal Cord Damage, which frequently results in paraplegia,
tetraplegia and quadriplegia. The transplantation of hES cells for the
treatment of SCI presents a unique opportunity to address an unmet medical
need and dramatically improve the lives of the millions of people worldwide
who suffer the consequences of SCL Regaining lost functions of the central
and autonomic nervous systems through the transplantation of hES cells and
their derivatives in a substantially progenitor state will allow recovery of
parasympathetic, sympathetic, motor, autonomic and sensory pathways
through the replacement of lost cell function, regeneration of lost neural cells,
removal of physical barriers such as scar tissue, blocking of inhibitory
signaling pathways and the release of neurotrophic factors from the
transplanted hES cell progenitors.

Amongst the benefits of restoration of neurological function through
the transplantation of hES cells according to the practice of the present
invention are: an improvement in motor and sensory finction, the general
quality of life, reduction in the support system generally provided by relatives,
decrease in dependency upon other pharmaceutical compositions, and other

medical devices and aids, improvement in the mental and psychological siatus
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and also in economic independence. 'There is a reduction in costs of medical
equipment and disability aids and medication dependence through a recovery
of the parasympathetic, sympathetic, sensory, and motor functions. There is
an enhancement in self-sufficiency, improvement in social status, marital
status and ability 1o exercise reproductive rights, with only a limited number
of clinic visits per annum for treatment. Treatment by the administration of
hES cells and their derivatives according to the present invention does not lead
to problems of antigenicity, tumour formation, teratoma formation or aberrant
neural connections.

Also, administration of hES cells and their derivatives especially for
SCI subjects results in the cure of bed sores, reduction in their need for
hypertensives or anti-depressants, restoration of bladder sensation and control,
restoration of bowel sensation and sensation of pain and touch; restoration of
lost reflexes; reduction in symptoms of cold sweats; reduction in the sensation
of giddiness; normalization of blood pressure and normalization of breathing
with full diaphragmatic involvement.

A procedure for the administration of hES celis to patients suffering
Sub-acute Spinal Cord Damage, or Chronic-Spinal Cord Damage and for
whom natural recovery mechanisms have failed is given in detail below. A
different procedure for the treatment of Acute SCI as a first line of treatment
within three months of the injury according to the practice of the present
invention is also provided in detail below.

The therapeutically effective dosage, the schedule of administration
and route of administration of hES cells to be administered primarily depends
upon three factors; namely type of disorder, clinical status of the patient and
the severity of the symptoms present During the practice of the present
invention it has been found that therapeutically effective dosages and
schedules are not dependent upon age, gender, body weight or race. The
protocol for each patient is individually established based on an ongoing
process of evaluation of the patient,

In one embodiment of the practice of the present invention, a
pharmacentical composition containing hES cells and/or their derivatives is

administered to a subject that is suffering from a presently incurable disorder

m
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or terminal condition or other clinical disorder as referred to above through a
series of injections in order to treat the disorder.
[0133] Various embodiments for the treatment of clinical disorders and

[0134)

[0135]

[0136]

terminal conditions according to the present invention will now be described

with reference to the following examples.-

Treatment, dosage, schedule, routes of administration, evaluation and

follow up of patients suffering from SCI

In one embodiment, hES cells and/or their derivatives are administered
to a subject that has suffered from a SCI for more than three months (Sub
Acute and Chronic SCI) through a series of injections in order to treat the

disorder. In another embodiment, the hES derivatives are hematopoietic

progenitor stem cells. In another embodiment, the hES derivatives are

neuronal progenitor stem cells.

Test dose

In one embodiment, about 750,000 to about 80 million hES cells
and/or their derivatives, wherein said cells comprise hematopoietic progenitor
stem cells and neuronal progenitor stem cells, diluted in sterile normal saline
to a final volume of about 0.25 to about 1.0 m! are tested for contamination
and viability and for count using standard protocols and thercafter are
administered by subcutaneous injection as a test dose in the forearm.
Observations are made to check for anaphylactic shock, pain or inflammation
at the site of the injection, generalized itching, flushing or fever after five
minutes, ten minutes, fifteen minutes, thirty minutes, one hour and twenty four
hours. In one embodiment, the proportion of hES cells to hematopoietic
progenitor stem cells and neuronal progenitor stem cells ranges from about 4:1

to about 1:4. In another embodiment, the proportion is about 1:1.

Priming dose

The protocol entails the administration of a subcutaneous,
intramuscular and/or intravenous priming injection of a pharmaceutical
composition containing about 750,000 to about 80 million hES cells and/or

their derivatives, wherein said cells comprise hematopoietic progenitor stem

i v

i v
i m



iv imiv i mneuronal non neuronal 3/30 iv i mim neuronal non neuronal
WO 2007/ 141657PCT/ | B2007/ 002292 51 i m non neuronal

3/ 31 iv neuronal

4/1 iv i mneuronal non neuronal 4/2 iv i mneuronal non neuronal 4/3

iv i mneuronal non neuronal 4/4 iv in i mneuronal non neuronal 4/5

i m neuronal non neuronal 4/6 iv in ,.. neuronal non neuronal 4/7 !v
imin neuronal non neuronal' 4/8 iv in neuronal non neuronal 4/9 iv

i m neuronal non neuronal 4/10 iv

WO 2007/141657 PCT/IB2007/002292

(0137}

[0138]

[0139]

32

cells and neuronal progenitor stem cells, resuspended in a volume of about
0.25 m! to about 1.0 ml of sterile normal saline. The priming injection is
administered through an injection of a phanmaceutical composition containing
the same number of hES cells and their derivatives daily for one week to 10

days.

Epidural injection and epidural catheter

About 750,000 to 80 million hES cells and/or their derivatives,
wherein said cells comprise neuronal progenitor stem cells, suspended in a
volume of 2 ml of sterile normal saline and further diluted to 5 ml to 40 ml of
sterile normal saline is administered by epidural injection or epidural catheter
above or below the site of the lesion twice daily over a pedod of three
consecutive days, seven to ten days after the first priming injection.
Administration by epidural injectior/epidural catheter is repeated above or
below the site of the lesion according to the clinical prog:ess in the
improvement of symptoms presented by the patient and the opinion of the
physician. It has also been observed that if the patient is made to lie on his/her
back after the epidural injection, sensory improvement is substantial and if
he/she is made to lie in the face-down position, the motor improvement is
substantial. In both cases, the patient has to have the legs kept in an elevated

position.

Intrathecal

About 750,000 to 11 million hES celis and/or their derivatives,
wherein said cells comprise neuronal stem cell progenitors, suspended in 2 mi
of sterile normal saline and further diluted by 2 m} of sterile normal saline to a
total volume of 4 m! are administered by intrathecal injection above or below
the site of lesion at periods of two, five, eight, twelve, seventeen and twenty
two months after the start of the priming injections.

In one embodiment, the SCI treatment is continued by administering
cells by epidural injection via catheter above or below the site of the lesion,
e.g., fifteen days after the injury. In one embodiment, a suspension of about
750,000 to 80 million hES cells and/or their derivatives, wherein said cells

comprise neuronal stem cell progenitors, in a volume of 2 m1 of sterile normal

i v



i m neuronal non neuronal 4/11 iv i mneuronal non neuronal 4/12 !v
neuronal non neuronal 4/13 iv in neuronal non neuronal 4/14 lv in
neuronal non neuronal 4/15 iv in neuronal non neuronal 4/16 v im
neuronal non neuronal 5/20 iv in neuronal non neuronal 5/21 infusi
non neuronal 7/10 iv i mneuronal non neuronal 7/11 iv in neuronal
neuronal 7/12 iv in neuronal non neuronal 7/13 iv i mneuronal non
neuronal 7/14 iv im neur onal non neuronal 7/15
WO 2007/141657 PCT/IB2007/002292

[0140]

[0141]

[0142]

[0143)

33

saline and then further diluted into 15 ml to 40 m] of sterile normal saline is

injected. This treatment may be repeated one and a half months later.

eep spinal injection

According to the observed progress in symptom reversal, additional
booster injections of the pharmaceutical composition may’ be administered
comprising about 750,000 to about 80 million hES cells and/or their
derivatives, wherein said cells comprise both hematopoietic stem cells and
neuronal progenitor stem cells, suspended in a volume of 0.25 mtl to 1.0 mi of
sterile normal saline. In one embodiment, the pharmaceutical composition is
administered by deep spinal injection at the back of the spine weekly or every
other week. This treatment will strengthen the back muscles and enhance

physical rehabilitation once the patient has regained mobility.

Caudal injection

According to the practice of the present invention, a pharmaceutical
composition of about 750,000 to about 80 million hES cells and/or their
derivatives, wherein said cells comprise neuronal stem cell progenitors,
resuspended in 2 ml of saline and diluted into 10 m} alone or in combination
with up to 20 ml of DEPOMEDROL (methylprednisolone acetate} are
administered by caudal injection. This treatment will strengthen the muscles
of the lumbar region and allow for regaining of sensory and motor power in
the lumbar and sacral areas,

In addition to ongoing transplantation of hES cells, the recovery of the
patient is aided by daily physiotherapy and a re-education in their use of lost
motor function and instruction on maintaining a healthy lifestyle that promotes

cellular function and cellular regeneration processes.

Local administration

In addition to the direct treatment of SCI using hES cells and/or their
derivatives according to practice of the present invention, bed sores arising as
a result of long term immobilization of the patient may be treated rapidly and
effectively through the topical application of a pharmaceutical composition

containing hES cells and/or their derivatives.
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[0144] Treatment of bed sores may be achieved by topical application of a

pharmaceutical composition containing about 750,000 to about 160 million
hES cells and/or their derivatives, wherein said cells comprise hematopoietic
progenitor cells. Loading or priming doses are given by intravenous and
intramuscular injection to allow for internal healing as well as to promote neo-
vascularisation.  AHemnatively, the hBES cells and their derivatives are
resuspended in 2 ml saline, diluted with 2 to 4 ml of saline and applied
intralesionally.

Intravenous infusion

According to the practice of the present invention, a pharmaceutical
composition comprising 750,000 to 80 million hES cells and/or their
derivatives, wherein said cells comprise hematopoietic and neuronal
progenitor cells, are resuspended in 100 ml of normal saline and administered
by the infravenous route. This treatment insures a continuous flow of stem
cells into the body and can be especially useful if the other direct routes are
not accessible due to any reason, ¢.g., a bed sore at the site, patient too

debihtated, etc.

Protocol for treatment of Acute SCI

Rapid intervention in the treatment of Acute SCI greatly enhances the
chances of survival of the patient. Furthermore, rapid intervention in the
treatment of any incurable disease, condition or disorder through practice of
the present invention increases the chances of recovery. In a further
embodiment of the present invention, patients suffering from Acute SCI for
less than three months after spinal injury can also be treated successfully as
described in detail below. A pharmaceutical composition of hES cells and/or
their derivatives along with an effective physiotherapy, rehabilitation and re-
education program according to the practice of the present invention is an
effective first line of treatment for Acute SCIL

Treatment of Acute SCI comprises alt of the steps used for treatment of
Sub Acute and Chronic SCI plus two additional steps. During the initial
intervention for the SCI immediately afier the injury occurs (e.g., surgery),

hES cells and/or their derivatives are administered directly to the site of the
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injury. Follow-up treatment comprises two intrathecal injections and one

epidurat injection within three months of the injury.

Clinical evalnation and observations

For patients that have lost moter function in their legs for an extended
period of time, while being treated according to the present invention,
programs for their re-education in walking and other physical therapy should
be implemented as motor function returns to their legs. As a first step in such
programs, the use of walking frames and calipers has proven effective in re-
education. An additional program of muscularisation of the arms and upper
body should be implemented in order for the patient to be able to support their
body weight unaided in the walking. The re-education programs may be
reduced as the treatment continues and the condition of the patient improves.

In addition to the reduction in the need for medical device support and
physical therapy, because of improvements in the symipathetic and
parasympathetic symptoms of the patient, through treatment according to the
practice of the present invention, there is a reduction in the requirement for
medications, including blood pressure fluctuation medication, depression
medication, bed-sore medication, medication and medical devices for bowel
and bladder complications, anti-spasticity medications and pumps.

In addition to a reduction in the need for medications for the treatment
of symptoms directly or indirectly associated with the SCL, it is observed that
diabetics with SCI and treated according to the present invention show a
reduction in the need for their anti-diabetic medications.

Clinical evaluation of the progression in improvement of the symptoms -
presented by the patient suffering from SCI and treated according to the
present invention is monitored regularly during the course of the treatment and
after remission. A number of physiological, sympathetic, parasympathetic,
motor, autonomic and psychological parameters are assessed in order to
evaluate the efficacy of the technique in reversing the symptoms of SCI and
these are described in detail below.

An examination of the referring clinician’s records, including symptom
description, site of lesion categorization, symptom progression, clinical

intervention, treatments and general history of the injury is made. Based on
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this examination and a thorough examination of the patient, including 2
Magnetic Resonance Imaging (MRI), Electromyography (EMG), Nerve
Conduction Velocity (NCV) scan and other neurological examinations and
investigations including a neurclogical examination to assess the extent of the
damage and to obtain a record of the lesion prior to treatment, methodologies
for the semi-quantitative description of improvement after transplantation
according to the practices of the present invention are made and are described
in detail below.

[0153] Sympathetic parameters and neurological well being including the
mental state of the patient, whether depressed or otherwise, behavioral
characteristics, cranial nerve function and general demeanor as part of a
psychological evaluation are noted. ‘

[0154] An evaluation of signs and symptoms linked to the neurological
damage at the site of the lesion and functioning of the autonomic nervous
system is made. This includes a neurological examination, testing the ability
to sense deep pressure, sense of touch, sensation, balance, ability to sense
pain, ability to sense change in temperature, involumntary movements, presence
of cold sweats, giddiness, blood pressure, breathing difficulty, abnormal
pc.)sture whilst 1ying down and ability to sit unaided.

{0155] An evaluation of bladder and bowel function is made. This includes
bladder control, bladder stream and sensation of fullness in the bladder, bowel
control, time for evacuation of the bowel and sensation in the howel.

[0156] An evaluation of the motor function of the upper body is made in order
to assess the extent of damage to the ceniral nervous system. This includes
shoulder movement, wrist and finger movement, tendon reflexes, and strength
of limb movement, muscular atrophy and hand grasp.

[01571 An evaluation of the motor function of the lower body is made in order
to assess the extent of damage to the central nervous system. This includes
hip movement, knee movement, toe movement, tendon reflexes, and strength
of the limb, muscular atrophy and plantar i‘esponse. A detailed neurological
examination is also conducted at regular intervals during the treatment in order
to monitor the progress of limb innervation.

[0158] To aid recovery of the patient during the course of clinic visits,

standard physical therapy techniques are used in order to tone the patient as
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motor function retwms, so that they may recover use of their lirnbs and joints
and become more mobile.

Proof of neural regeneration is demonsirated by restoration of
neurological function and neurological evaluation. Examples for the treatment

protocol for SCI have been provided as case studies in the present application,

Treatment of Developmental Disorders of the Nervous System

hES cells and/or their derivatives according to the practice of the
present invention are administered in an amount of about 750,000 to about 160
million cells for the treatment of developmental disorders such as Autism and
Mental Retardation. In another embodiment, about 750,000 to about 80
miflion cells are administered via intramuscular or intravenous routes after a
test dose. The intrathecal route can also be used. In a further embodiment,
intracranial transplantation can also be used. The hES cells and/or their
derivatives are predominanfly neuronal progenitor cells. In another
embodiment, hematopoietic and neuronal progenitor cells are administered via
intramuscular or intravenons routes. This treatment continues over a period of
a year beginning with daily injections via intramuscular or intravenouns routes
foi‘ a period of 3 months. Then the same injections continue once a week for
the next 3-6 months and then once a fortnight for the next 3 months and then
once a month according to the physician’s observations. The intrathecal
injection is included in the protocol only 6-8 months afier the start of the
treatment and then also only if the patient is sho\;ving no response to the
intramuscular and intravenous injections. In another embodiment of the
present invention, 750,000 to 80 million hES cells and/or their derivatives are
resuspended in 100 ml of normal saline and administered via intravenous
infusion
EXAMPLE 1:

A patient diagnosed with Autism with flapping tremors, hyperactive
state, no social skills, no eye contact, pin rolling movements, inability to
follow instructions, not willing to leam, showed improvement afier the
administration of a pharmaceutical composition comprising hES cells and
their derivatives including neuronal stem cell progenitors and hematopoietic

stem cell progenitors.
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2 neuronal 4/9 i glfg?regtlanon to neural progenitor stem ceﬂs The cell population comprises

hES cells and stem cells that are predominantly neuronal progenitor stem cells,
The indicator "non-neuronal” refers to a cell population of hES cells that have
been partially differentiated in a medium (e.g., RPMI) that promotes
differentiation to progenitor stem cells other than neuronal progenitor stem
cells. The cell population comprises bES cells and various stem cells that are

predominantly not neuronal progenitor stem cells.

TARBLE 2
Date Route of administration Cell types
3/13 test dose non-neuronal
3/14 im neuronal
3/16 im neurcnal
3/17 im neuronal
3/18 m. neuronal
3/20 im neuronal
3/21 yinas neurconal
3/22 im neuronal
3/23 im non-neuronal
3/24 im neuronal
3/27 im neuronal
3/28 im non-neuronal
3/29 im non-neuronal
3/30 im non-neuronal
3/31 im neuronal
443 im neuronal
4/4 im neuronal
4/5 im neuronal
4/6 im neuronal
4/7 im neuronal
4/1] im neuronal
4/12 im neuronal
4/13 im neuronal
4/14 im nenronal
4/17 iv neuronal
4/19 im neuronal
4/21 iv neuronal
4/24 im neuronal
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4/25 im neuronal
4/28 v neunronal
5/1 iv neuronal
5/3 v neurcgnal
5/5 im neuronal
5/8 v neuronal
5/10 im neuronal
5/12 im neuronal
5/15 iv neuraonal
5/17 im neuronal
5/29 im neuronal
5/31 iv neuronal
6/2 iv non-neuronal
6/5 im neuronal
6/7 iv neuronal
6/9 iv non-neuronal
6/12 iv neurconal
6/14 iv infusion neuronal
6/16 im neuronal
6/19 im non-neuronal
6/21 im neuronal
6/23 iv neuronal
7/3 iv neuronal
7/5 iv infusion neuronal
717 im non-neuronal
7/10 im non-neuronal
7/12 im - neuronal
7/14 im neuronal
717 iv infusion x 2 neuronal
718 im non-neuronal
7/20 im non-neuronal
7/24 im non-neuronal
7/28 im non-neuronal
7/31 m non-neuronal
8/2 im non-neuronal
8/4 im non-neuronal
8/7 im non-neuronal
8/10 im non-neuronal
8/11 im non-neuronal
8/14 im non-neuronal
8/18 im non-neurcnal
8/21 im neuronal
8/23 im non-neurcnal
8/28 im non-newronal
2/30 im non-nexronal
9/1 im non-neuronal
9/4 im non-neuronal
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Treatment of Degenerative Nervous System Disorders

hES cells and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopotetic stem cell progenitors according to the
practice of the present invention, are administered in an amount of about
750,000 to about 160 million cells for the treatment of Degenerative Nervous
System Disorders including but not limited to Cortico-Basal Degeneration,
Olivo Ponto Cerebellar Atrophy, Alzheimer’s Disease, Parkinson’s Disease,
Multxple Sclerosis, Dementia, Auditory Nerve Atrophy and Motor Neuron
Disease. In another embodiment, about 750,000 to about 80 million cells are
administered.

While administration protocols miay be varied to suit the particular
patient, a typical protocol for the treatment of degenerative nervous system
disorders in children comprises daily intramuscular and intravenous injections
in the first month, injections three times a week during months 2-4, weekly
injections in months 5 and 6 and weekly booster shots in months 9-12. For
adults, a typical protocol involves daily intramuscular and intravenous
injections along with administration by epidural catheter, lumbar puncture,
intrathecal, or caudal routes. This is followed by two intravenous infusions
with a minimum gap of at least 7 days. Finally, booster injections are
administered once a month for 6 months and then once every 2 months for at
least 6 months. Treatment may be continued for longer periods and may even
be life long as the diseases are progressive.

In the case of progressive and degenerative disorders, stemming or

- stabilizing the disease progression through rapid intervention according to the

[0166]

practice of the present invention permits an increased self dependence of the
patient. It is only after the stabilizing effect that some improvements can be
seern.
EXAMPLE 2:

A patient suffered from a two-year history of repetitive progressive
multiple sclerosis taking SOLUMEDROL (methylprednisolone) daily was
unable to walk, had no bladder or bowel control, and suffered frequently from

respiratory disorders.
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i m neuronal 8/ 19 deep spinal neuronal 8/ 20 iv imnon-neuronal 8/21 iv
I m non-neuronal 8/ 22 iv i mnon-neuronal 8/ 24 iv infusion non-neuronal
8125 iv infusion non-neuronal 8/ 26 iv i mnon-neuronal EXAVPLE 6:
[0178] A 3 year old baby girl was brought into the clinic with CP and
| ooked and behaved like a nonth old baby with no neck control, weak
cry, no response and inability to suck through the bottle. She was
absolutely floppy. [0179] After a year and a half of treatnent she
has gown and | ooks |ike a 2 year old baby. She has neck control,
recogni zes h¥P2Y#4EHYs, crawl s on the bed, eats nor maFCTHF0A? es
on recognition, and SItS W th support41 and has taken a few steps with
her not her holding her. Her gait is a scissor gait and she has al so
started calling out to her parents. [0180] The schedul e of injections
for this patient is showm in Table 7. WO

2007/ 141657PCT/ | B2007/ 002292 57 TABLE 7 Date Route of adm nistration
Cel | types gP¥71n nedPysrant ta & rgrbeent accgrdine i) e urressal inggmiopythe
neuronal 8/9 i m eetjeco8 abnditickDinipfavae,Uhe PaticnBidd abletd) dNOHAl thé Was lan

neuronal 8/16 i m olflaﬁi%pl %Rf bl%dcilér a.nc{'l bowel control and the use of SOLUMEDROL was

reduced. The MRI has shown a 50% improvement.

[0168] The schedule of injections for this patient is shown in Table 3.
TABLE 3
Date Route of administration Cell types
715 test dose neuronal
7/25 im neuronal
7/26 im nenronal
7/27 im non-neuroenal
7/28 im neuronal
7/29 im . neuronal
8/1 im neuronal
8/2 im neuronal
8/3 im neuronal
8/4 im x 2 neuronal
8/5 imx 2 neuronal
8/9 imx 2 neuronal
8/10 imx?2 neuronal
8/11 im . neuronal
2/12 imx2 neuronal
8/16 iv neuronal
im .
8/22 imx4 hES
8/24 _iv netronal
im
9/2 iv neuronal
9/8 m neuronal
9/15 im neuronal and non-neuronal mixture
9/19 iv neuronal
/22 im neuronal
9/26 m neuronal and non-neuronal mixture
9/29 im neuronal and non-neurconal mixture
10/3 m neuronal and non-neuronal mixture
10/6 m non-neuronal
10/13 iv neuronal and non-neuronal mixture
10/17 im neuronal and non-neuronal mixture
10/20 iv neuronal
10/24 iv neuronal and non-neuronal mixture
10/31 iv neuwronal and non-neuronal mixture
11/3 iv neuronal and non-neuronal mixture
im
11/7 im non-neuronal
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m xed 8/ 25 in mxed 8/ 26 i mneuronal 8/29 irn neuronal 8/ 30 im
neuronal 8/ 31 imneuronal 9/1 in neuronal 9/2 imneuronal 9/5 in non
neuronal 9/6 in neuronal 9/7 imneuronal 9/8 in neuronal 9/12 in

m xed 9/14 in non neuronal 9/16 un m xed 9/19 i mneuronal 9/23 im
neuronal 58 9/26 fin m xed
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11/21 iv non-neuronal
11/24 im non-neuronal
1/19 imx2 non-neuronal
neurgnal
1/25 im x 2 neuronal
2/2 im non-neuronal
v neuronal
2/15 imx2 neuronal
v non-neuronal
2/23 imx2 neuronal
iy non-neuronal
3/2 imx 2 neuronal
iv non-neuronal
3/8 imx2 non-neuronal
v
3/16 imx2 neuronal
iv non-neuronal
5/2 imx2 non-neuronal
5/12 imx2 neuronal
iv non-neuronal
6/8 imx2 neuronal
iv non-neuronal
6/16 imx2 neuronal
iv non-neuronal
3 im neuronal
74 im neuronal
75 im neuronal
7/6 im neuronal
77 im neuronal
7/18 mx?2 neuronal
iv non-neuronal
7/22 mx2 neuronal
iv non-neuronal
7124 mx2 neuronal
iv nen-neuronal
8/1 imx 2 non-netronal
v
8/4 imx 2 non-neuronal
iv
8/7 imx 2 nen-neuronal
iv
&/24 imx2 non-neuronal
iv
8/28 imx2 non-neuronal
iv
9/2 imx2 non-neuronal
iv .
9/6 imx2 non-neuronal
iv




9/28 immxed 9/30 imm xed 10/3 imm xed 10/5 i n neurona

non neur onal

10/ 17 in m xed 10/19 in non neuronal ..
10/24 in mxed 10/28 in mxed 10/31 in mxed 11/4 i m m xed

10/ 21

10/10 in
im

neur onal . (
11/7 in non neuronal 11/9 i m non neuronal 11/11 |n1neuronal_11/14 im
neuronal 11/15 i mnon neuronal 11/16 in non neuronal 11/18 in non
neuronal 11/22 in non neuronal 11/23 in non neuronal 11/25 m

WO 2007/141657 PCT/IB2007/002292
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9/9 imx 2 non-neuronal
iv
EXAMPLE 3:
[0169] A 60 year old man presented with ALS {motor neuron disease) two

years ago with fast deterioration in his arms and hands. There was continuous

twitching and fasciculations in his arms, hands and tongue. He could not

supinate and pronate his left arm, or lift it above his head. His right arm could

be lifted up with a jerk and he had skeletal hands.

[0170)

1% years afier treatment, his hands have recovered from the skeletal

frame with regeneration of hypothenar and thenar muscles of both hands.

Supination and pronation is possible with both arms. He found the same

difficulty in swallowing, which has not worsened since.

deterioration with his legs, breathing and speech. -

There is no

[0171] The schedule of injections for this patient is shown in Table 4.
TABLE 4
Date Route of administration Cell types
8/2 im, neuronal (test dose)
8/4 im neuronal
non neuronal
8/5 im neuronal
8/8 im neuronal
8/9 im neuronal
8/10 im neurcnal
2/11 m neuronal
8/12 im neuronal
8/16 im neuronal
8/17 m hES
8/22 im neuronal
8/23 im neuronal
8/24 imx3 non-neuronal .
8/25 imx3 non-neuronal
8/26 im neuronal
8/29 im neuronal
8/31 im neuronal
v
9/2 im neuronal
9/5 im neuronal
iv
9/7 im neuronal
9/9 im neuronal




non neuronal 11/28 in mxed 11/29 in mxed 12/2 lin mxed 12/7 in non
neuronal 12/9 m non neuronal 12/12 i m non neuronal 12/14 m neuronal
12/ 16 i m neuronal 12/19 in non neuronal 59 12/21 in neuronal 12/23
in neuronal 12/26 m non neuronal 12/30 in neuronal 1/5 i m neuronal
1/11 i m neuronal 1/13 i mneuronal 1/16 i mneuronal 1/18 in neuronal
1/23 imneuronal 1/25 in neuronal 1/27 in neuronal
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iv mixed
9/12 im neuronal
iv non neuronal
9/13 im neuronal
iv non neuronal
9/16 im mixed
9/19 im nenronal
iv mixed
9/22 iv neuronal
9/23 im neuronal
iv non neuronal
9/26 im mixed
9/27 im mixed
9/28 im neuronal
iv non neuronal
9/30 im mixed
iv non neuronal
10/3 v | mixed
10/7 im non neuronal
10/10 ) v neuronal
10/12 iv mixed
10/17 im neuronal
iv mixed
10/20 epidural neuronal
10/21 iv neuronal
10/24 iv mixed
10/27 iv neuronal
10/28 iv imixed
10/31 iv mixed
11/2 iv mixed
11/3 epidural neuronal
11/4 iv mixed
11/7 im non neuronal
11/9 im non neuronal
11/11 im neuronal
11/14 im neuronal
11/17 im non neuronal
11/21 im non neuronal
11/23 im non neuronal
12/13 m non neuronal
12/19 im neuronal
12/21 im neuronal
12/23 im neuronal
12/29 im neuronal
1/3 im neuronal
1/9 im neuronal
1/12 im neuronal
1/13 iv non neuronal
1/16 iv neuronal




1/30 imneuronal 2/1 in neuronal 2/3 imneuronal 2/6 in neuronal 2/8
i m neuronal 2/10 i mneuronal 2/13 imneuronal 2/15 |it neuronal 2/17
in non neuronal 22.2.06 i mneuronal 2/24 in neuronal 2/27 in neuronal
3/1 mneuronal 3/3 imneuronal 3/6 in non neuronal 3/8 imnon
neuronal 3/22 fin non neuronal 3/24 i mneuronal 3/27 in non neuronal
3/29 in neuronal 60 3/31 lin neuronal 417
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1/19 im neuronal
iv non neuronal

1/23 epidural neuronal

1/27 im neuronal
iv non neuronal

1/29 im neuronal
iv non neuronal

2/1 v neuronal

2/3 im neuronal
1\ 1ion neuronal

2/6 im neuronal
iv non neuronal
2/8 v non neuronal
2/10 iv non neuronal
2/13 iv non neuronal
2/15 v non neuronal

2/17 im neuronal
iv non neuronal

2/20 im T neuronal
v non neuronal

2/22 im neuronal
iv non neuronal

2/24 im neuronal
iv non neuronal

2/27 iv neuronal
oral spray non neuronal

3N im neuronal
v non neuronal
3/6 iv non neuronal

3/8 epidural neuronal

3/9 epidural neuronal

3/10 epidural neuronal

3/11 iv neuronal
3/22 im non neuronal
3/24 im non neuronal
3/27 iv non neuronal
3/29 im non neuronal

v

3/31 im neuronal
’ oral spray non neuronal

4/3 im neuronal
iv non neyronal

45 im neuronal
iv - non neuronal

4/7 im neuronal
iv non neuronal

4/10 im neuronal
iv non neuronal

4712 im neuronal




in neuronal 4/10 i m neuronal
lin neuronal 4/19 i m neuronal

4/ 26 in neuronal 5/1

i m neur onal

4/ 12

i m neur onal
4/ 21 in) neurona
5/8 i m non neuronal

4/ 14 in neuronal 4/17
4/ 24 in) neuronal

5/ 18 fin

neuronal 5/22 in neuronal i m neur onal in neuronal 5/31 in
neuronal 6/2 i m neuronal i n neuronal i mneuronal 6/16 in
neuronal 6/19 in neuronal I m neur onal
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iv non neuronal
4/19 epidural neuronal
4724 iv neuronal
4/26 iv non neuronal
4/28 im neuronal
iv non neuronal
5/2 im non neuronal
5/3 im neuronal
5/5 im neuronal
iv nen neurcnal
5/8 iv non neuronal
S/11 intravenous infusion neuronal
5/12 im non neuronal
5114 im neuronal
iv non neuronal
5715 im neuronal
iv non neuronal
5/16 im neuronal
iv non neuronal
5117 im neuronal
iv non neuronal
5/19 im neuronal
iv non neuronal
5/22 im neuronal
v non neuronal
5/24 im neuronal
iv non neuronal
5/26 im neuronal
iv _ nonneuronal
5129 im neuronal
iv non neuronal
6/1 im neuronal
iv non neuronal
6/2 im neuronal
iv non neuronal
6/5 epidural catheter neuronal
6/6 epidural catheter neuronal
o/7 epidural catheter neuronal
6/12 im neuronal
non neuronal
6/14 im neuronal
iv non neuronal
6/16 intravenous infusion neuronal
6/21 im neuronal
6/24 im neuronal
7/3 iv neuronal
7/5 iv neuronal
7/7 iv neuronal
7/10 iv neuronal




6/ 28 i n neuronal
7/ 17 fin neuronal
7/ 26 1 m neuronal
8/ 2

neur onal

non neur onal
neur onal

6/ 30 i m neur onal
7/ 19 m neur onal

8/ 4 in non neuronal

7/'4 fin neuronal
7/ 21 in neuronal
WO 2007/ 141657PCT/ 1B2007/ 002292 61 7/31 i m non
i n non neuronal
8/ 9 i m non neuronal

817

717

i n neuronal
7/ 24 fin neuronal

i m non neuronal

8/ 11 i mnon neuronal 8/14 i mnon neuronal 8/ 16 in
8/ 18 imnon neuronal 8/21 in non neuronal 8/ 23 imnon
8/ 25 i m non neuronal
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7/12 iv neuronal
7/14 iv neuronal
717 iv non neuronal
720 iv non neuronal
7124 iv non neuronal
7725 epidural (intrathecal) non neuronal
7/31 iv neuronal
8/2 iv neuronal
8/3 iv non neuronal
8/8 v non neuronal
8/11 iv non neuronal
8/16 v neuronal
8/23 iv neuronal
8/28 iv non neuronal .
8/29 iv " non neuronal
9/5 iv non neuronal
9/6 iv non neuronal
/8 iv non neuronal
9/13 iv non neuronal
9/15 im non neuronal
iv
9/18 im non heuronal
iv
9/19 intravenous infusion neuronal
9/20 intravenous infusion non neuronal
9/22 im non neuronal
iv
9/25 im nomn neuronal
iv
9/27 im non neuronal
iv
9/29- im non neuronal
1v
10/2 im non neuronal
v
10/4 im non neuronal
iv
10/9 im non neuronal
iv
10/13 im non neuronal
iv
10/16 im non neuronal
iv
10/18 im non neuronal
iv
10/20 im non neuronal
iv
10/23 im non neuronal
iv




8/ 28 i mnon neuronal 8/ 30 i mnon neuronal 9/1 imnon neuronal 9/4 im
non neuronal 9/11 i mnon neuronal 9/13 i mnon neuronal 9/15 fin non
neuronal 9/20 i mnon neuronal 9/25 fin non neuronal 9/27 i mnon
neuronal 10/3 i mnon neuronal 10/4 fin non neuronal 10/13 in non
neuronal 10/16 i m non neuronal 10/18 in non neuronal 10/19 i m non
neuronal 10/23 i mnon neuronal 10/25 i mnon neuronal 10/27 in non
neuronal 10/ 30 i m non neuronal 62 10/ 31 in non neuronal 1113
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10/25 iv infusion _ mixed
10/27 iv infusion non neuaronal
11/t im non neuronal
iv
11/6 im non neuronzl
v
11/8 im non neuronal
iv
11/10 intrathecal neuronal
11/13 im non neuronal
iv
11215 im non neuronal
iv
11/17 im neuronal
iv non neuronal
11/20 im non neuronal
iv
11/22 im non neuronal
iv
11/24 iv neuronal
11/27 im ' mixed
iv
1211 im mmixed
v
12/4 iv infusion mixed
12/6 im non neuronal
iv ’
12/8 iv neuronal
12/11 im non neuronal
iv
12/14 iv infusion non neuronal
12/15 iv infusion non neuronal
12/18 im non neuronal
iv
12/20 v ) neurcnal
12/27 im neuronal
v
12/29 im neuronal
_av
1/4 im non neuronal
iv
1/8 jv infusion mixed
1/9 iv infusion mixed
1/10 iv infusion mixed
1/12 im non neuronal
iv
1/16 im non neuronal
iv
1/19 im non neuronal




in non neuronal 11/6 i mnon neuronal 11/8 in non neuronal 11/10 im
non neuronal 11/13 i mnon neuronal 11/15 i mnon neuronal 11/17 im non
neuronal 11/20 in non neuronal 11/22 i mnon neuronal 11/24 in non
neuronal 11/27 in non neuronal 11/29 in non neuronal, 12/1 . in non
neuronal 12/8 fin non neuronal 12/11 in non neuronal 12/15 i m non
neuronal 12/26 i mneuronal 12/27 in neuronal 1/3 in non neuronal 1/7
i mnon neuronal 1/15 in neuronal 1/24 in neuronal 1/25
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iv .
1/22 im mixed
iv
EXAMPLE 4:
[0172] Patient was diagnosed to be suffering from Parkinson's disease.

Patient did not respond to the standard treatment and his condition became
worse as time progressed. Fe had a typical shuffling gait. Unilateral tremors
were present in the right arm and he was physiologically very much depressed.
He couldrn’t open his eyes. Since treatinent began, the patient has shown
improvement gradually and afier one year of hES cell treatment the patient is
markedly improved. The gait is normal, the tremors in the hand are minimat
and psychologically he is upbeat. He opens his eyes fully. He can sign and
write now, which was impossible at.the start of the treaiment. He is less

dependent on others now.

[0173] The schedule of injections for this patient is shown in Table 5.
TABLE 5
Date Route of administration . Cell types
1/30 im neurcnal {test dose)
iv
1/31 im neuronal
2/1 iv neuronal
212 iv non neuronal
im neurcnal
2/3 iv neuronal
im
2/4 ' iv neurcnal
im
2/5 iv neuronal
im
2/6 iv non neuronal
im neuronal
2/8 1v non neuronal
im neuronal
2/9 iv non neurcnal
im newronal
2/10 iv non neuronal
im neuronal
211 iv non neuronal
: im
2/12 iv neuronal
im non neuronal




i mneuronal 1/29 in neuronal EXAMPLE 7: [01811An 8 year old child
was di agnosed with cerebral palsy and with severe nental retardation
and was unable to wal k on her own. She could not identify objects and
had a very |ow attention span. There was a | ot of drooling and she
kept her nouth open. [01821Fol |l ow ng treatnent, she is not drooling,
her attention span has inproved and she is |ooking nore alert. She is
wal king with m nimal support. 63 [0183)The schedul e of injections
for this patient is shown in Table 8. TABLE 8 Date Route of

adm ni stratiwo26ekdiesrypes 10/9 i m non neuronal (test dosegrock@é2id fin
non neuronal 10/11 in non neuronal x $ 10/12 in non neuronal 10/13 im
non neuronal 12/5 i mnon neuronal 12/6 imiv non neuronal 12/7 imx 3
non neuronal 12/8 imiv non neuronal 12/9 imiv non neuronal 12/10 im
X 3 non neuronal 12/11 ini iv non neuronal 12/12 imx 3 non neuronal
12/13 imiv non neuronal 12/14

2/13 iv neuronal
im non neuronal

2/14 iv neuronal

2/15 iv neuronal
im non neuronal

2/16 iv neurcnal
im non neuronal

2/17 iv neuronal
im non neuronal

2/18 iv neuronal
< im non neurcnal

2/19 iv neuronal
im non. neuronal

2/20 iv neuronal
im non neuronal

2/21 v neuronal
im non nenronal

2/23 v neuronal
im " non neuronal

2/25 iv neuronal
im, non neuronal

2/26 iv neuronal
im non neuranal

2127 v neuronal
im non neuronal

2/28 iv neuronal

3n iv neuronal
im non neuronal

3/2 v neuronal
im non neuronal

3/3 iv neuronal

3/4 im neuronal

3/5 iv neuronal

3/7 im neuronal
3/9 iv non neuronal

3/10 iv neuronal
im non neuronal

3/11 iv neuronal
im non neuronal

3/12 iv neuronal
im non neuronal

3/13 iv neuronal
im non neuronal

3/28 iv neuronal

3/29 ivim neuronal
ivim non neuronal

3/30 ivim neuronal
im non neuronal

3/31 iv neuronal




i mnon neuronal 12/15 in iv non neuronal 12/16 imx 3 non neuronal
12/17 in iv non neuronal 12/18 i mnon neuronal 12/19 in iv non
neuronal 12/20 imx 3 non neuronal 12/21 ini iv non neuronal 12/22 in
iv non neuronal 12/23 M iv non neuronal 12/24 in iv non neuronal
neuronal 12/25 imiv neuronal 12/26 irn iv neuronal m xed 12/27 im X
3 - neuronal 12/28 i mneuronal WO 2007/ 141657PCT/ | B2007/ 002292 64

iv 12/29 imx 3 neuronal 12/30 im
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im non neuronal
411 iv - neuronal
im non neuronal
442 iv neuronal
im non neuronal
4/3 v neuronal
im non neuronal
4/4 v im neuronal
im non neuronal
4/5 iv neurcnal
im non neuronal
4/6 iv neuronal
im non neurcnal
447 - ivim neuronal
im non neuronal”
4/8 iv neuronal
im non-neuronal
4/9 iv neuronal
im non neuronal
4/10 iv neuronal
im non neuronal
4/11 iv . neuronal
im 1non neuronal
4/12 iv neuronal
im non neuronal
4/13 iv neuronal
im non neuronal
4/14 iv neuronal
im non neuronal
4/15 iv neuronal
im non neuronal
416 v neuronal
im non neuronal
5720 iv neuronal
im non neuronal
5/21 infusion non neuronal
7/10 v neuronal
im non neuronal
7711 iv neuronal
im non neuronal
7/12 iv neuronal
im non neuronal
7713 iv neuronal
im non neuronal
714 iv neuronal -
im non neuronal
7/15 iv infusion non neuronal
7/16 iv infusion non neuronal
717 iv neuronal




iv neuronal 12/31 in x 3 neuronal
m xed 1/10 iv infusion m xed 1/11
neuronal 1/13 imiv non neuronal

1/1
imiv non neuronal
i v non neuronal

imx 3 non neuronal

1/14 M

non neuronal 1/16 imiv non neuronal 1/17

non neuronal 1/19 i m non neuronal

1/ 20

imiv mxed 1/9 iv infusion

1/12 in
1/ 15

i mnon neuronal 1/21 in m xed

1/22 lin mxed 1/23 imm xed 1/ 24 i m neuronal i n neuronal
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im non neuronal
7/18 iv neurcnal
im non neuronal
7/19 iv neuronal
im non neuronal
720 v’ neuronal
im non neuronal
7/21 iv neuronal
im non neuronal
7/22 iv infusion neuronal
7/23 iv infusion neuronal
7/24 iv infusion non neuronal
7125 iv neuronal
im non neuronal
726 v neuronal
im non neuronal
7127 iv nenronal
im non neuronal
7/28 v non neurcnal
im
7/29 iv infusion neuronal
7/30 im neuronal
non neuronal
9/9 im 1on neuronal
v
9/12 im non neuronal
v
9/13 v non neuronal
m
9/14 im non neuronal
iv
9/15 im non neuronal
iv
9/16 im non neuronal
v
9/17 iv infusion neuronal
9/18 iv infusion neuronal
9/19 iv neuronal
/20 im non neurcnal
iv
9/21 im non neuronal
iv
9/22 im non neuronal
iv
923 iv infusion non neuronal
9/24 iv infusion non neuronal
9/25 iv non neuronal
im
9/26 iv non neurcnal




immxed 1/27 in mxed 1/28 imiv neuronal
1/ 31 i mnon neuronal
Treat nent of Nervous System Trauna [ 01841hES cel |l s and/ or
wherein said cells conprise neurona
progenitors and henat opoi eti c stem cel
i nvention,

imiv neuronal
neur onal
their

practice of the

derivati ves,

pr esent

1/ 29

1/2 iv non neuronal

imiv neuronal

stem cel |

1/ 30
2/ 2 i mnon

progenitors according to the
are adnministered in an anpunt of

about 750,000 to about 160 mllion cells for the treatnent of Nervous

System Trauns,

Veget at i ve Swaterndiss7anot her enbodi nent
mllion cells are adm ni stered.
may be varied to suit the particul ar

i ncl udi ng but

not

patient, a

limted to Brain Damage,
about 750, 00@ctroB2ayo29280
[ 0185§3Whi | e adm ni stration protocols

typi cal protoco

Coma and

for

the treatnment of nervous systemtrauma conprises daily intramuscul ar
and intravenous injections for the first 2 nonths along with

intrathecal and epidural injections. .Treatnent of Cerebro-Vascul ar
Accident or Stroke [0186]hES gells andimor their |derivatives, whergin
said cells conpr|se né@#onal stem cel livprogenit¢rs ansnhenatadbpoi et]i ¢
stem cel | progenltors accordihg ta thdmpracticelof the present
invention, are afinini &%red i h an anou#t of abolit 75000erens! about]
160 mllion cell —foF 'r reat-ing—cerebr rml\memll arlaccident or stroke.
| n anot her enbod| nent, 2a?bout 750 000 ti?; about 80 mill i B |s are
adm ni st ered. [O.LUIJ vvg Oc achd—Aist }"utl Uﬁ‘on\r otoctdls—mav—be varied - tlo
suit the particufa a%ent, h typlcal protocol for fﬁ&“ﬁwgﬁfnent of
cer ebro-vascul ar dbbll t—conprises—dagty IHL]&%hobulal atid I
intravenous injeftions for twpb weeks gpd intravenous |nPDs?%n for |3
days thereafter gUringAge (T[S MONU, T MtTavenous Tt S for—2
days every 15 days during nonths 2 andgy3, |ntrayenous Infusion for 2
days and an intrathecal/i11 njeciion durizgg nont h %,  antheh REEREENO
infusion for 4 days followed py intrammscul ar ifpjection for 4 dayg
during nonths 8,110, anik 12. EXAVPLE Gv [ 0188] Ajpat i arh nélir@gnose
wi th Cerebro-Vastular Accideni or Strake suffered fromright-sided
herni paresis with drobl/ihg, d|fficulvtigfebion swal | dwi ng, amiged nabi | ity
to talk or walk.|In atd!®ion,|the patil®nt had cancer mhntdienatol on.
After the treat nt accordinglto the pMesent invention, the patient
showed signs of npro%%ﬁ%nt ab the spdich and mptor SeRPerabs
i nproved, the sphre Jh/ ghtened—apd-Hemp s was cured. |
[ 0189] The schedul-e—of eeti-pas fov?¥@ﬁ€npatiepf s PN n Tablle
9. TABLE 9 WO ,w,f%aggmpqr/ TR2oHFEEEM02 56 Date REWFEl:
admi ni stration Cell types 8/1f testgépse non{ neur JRAPESS | m ||i ES
8/23 imx 2 neur prat—{{gs 8/ 24T mx—2 HES on nemronal
1m
11/22 jv non neuronal
im
11/23 iv non neuronal
1m
11/24 iv infusion neuronal
11/25 iv infusion neuronal
11/26 im mixed
iv
11/29 .iv non neurcnal
1m
1/9 iv non neuronal
1m
1/10 iv non nenronal
1m
1/11 iv non neuronal
1T}
1/12 iv non newronal
un
1/13 iv infusion mixed
1/14 iv infusion mixed
1/15 iv non neuronal




8/ 25 imhES 8/ 26 imx 2 neuronal 8/29 i mneuronal 8/ 30 iv neuronal

8/ 31 imneuronal 9/2 imx 2 neuronal 9/5 iv non-neuronal 9/6 iv
neuronal 9/7 imneuronal 9/8 iv neuronal 9/9 iv neuronal 9/12 im
neuronal and non-neuronal m xture 9/13 iv neuronal 9/14 im

non- neuronal 9/19 iv neuronal 9/22 iv neuronal 9/26 i mneuronal and
non- neuronal m xture 9/29 iv neuronal 10/3 i m neuronal and

non- neuronal m xture 10/6 i m non-neuronal 10/10 iv neuronal 10/13 iv
neur onal
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54

im

1/16 iv non neuronal
im

1/17 iv non neuronal
1m

1/18 iv non neuronal

1/19 iv non neuronal

1/20 iv infusion non neuronal

1/21 v infusion mixed

1/22 im mixed
iv

1/23 ) m mixed
iv

1/24 iv neuronal
im

1/25 iv neuronal
im

1/26 iv neuronal
im

1/27 1v infusion mixed

1/28 1v infusion mixed

1/29 iv neuronal
im

1/30 iv neuronal
im

Treatment of Cerebral Palsy

[0174] hES cells and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopoietic stem cell progenitors according to the
practice of the present invention, are administered in an amount of about
750,000 to about 160 million cells for the treatment of Cerebral Palsy. The

protocol and the dosage are the same as that for the ireatment of

neurodegenerative disorders.

EXAMPLE 5:
[01751 A 48 years old male diagnosed at AIIMS as CP at birth had slurred
speech, shuffling gait, difficulty in swallowing, and left sided hemiparesis.
The charting of muscle tone, reflex, and power was done to confirm the same.
[0176} Six months after treatment he has clearer speech, no difficulty in

swallowing, is able to use the left side of his body and his gait has improved.



10/ 17 iv neuronal and non-neuronal m xture 10/20 iv non-neuroti al
10/ 24 iv neuronal and non-neuronal m xture 10/27 iv neuronal 10/31 iv
neuronal and non-neuronal m xture 11/3 iv neuronal and non-neuronal
m xture 11/7 i mnon-neuronal 11/10 iv non-neuronal 11/14 i m neuronal
11/17 fin non-neuronal 11/21 i m non-neuronal 11/24 i m non-neuronal
12/ 4 iv neuronal and non-neuronal m xture 12/12 iv non-neuronal 12/19
iv neuronal 12/26 iv non-neuronal 1/4 iv neuronal 1/11 iv infusion
neuronal 8/ 18 iv i mneuronal WD 2007/141657PCT/ 1132007/ 002292 67
8/21 iv jiltwopomimaeronal 8/ 22 PCT/IB2007/002292
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He is able to shave with his left hand and also use his left hand to pick up

cups, etc. His Palancing is better and he is able to go on long walks.

[0177] The schedule of injections for this patient is shown in Table 6.
TABLE 6
Date Route of administration Cell types
3/8 test dose non-treuromnal
3/10 iv neuronal
im
317 iv neuronal
im
4/8 v neurcnal
imx 2
4/9 ivx 3 neurcnal
imx 3 non-neuronal
4/10 ivx 3 neuronal
imx 3 non-neuronal
5/10 iv neuronal
im non-neuronal
5/11 imx 2 neuronal
v
5/12 tv infusion x 2 neuronal
5/13 . 1v infiasion non-neuronal
5/14 1v infusion neuronal
iv non-neuronal
im
5/15 iv infusion non-neurcnal
/19 v neuronal
im non-neuronal
7/20 iv infusion non-neuronal
7/21 iv infusion x 2 ‘non-neuronal
7/22 iv neuronal
im non-neuronal
7/24 iv neuronal
im non-neuronal
7/25 deep spinal neuronal
7/26 iv neuronal
im non-neuronal
7727 v neuronal
im non-neurcnal
7/28 v non-neuronal
im
7/31 iv neuronal
m non-neuronal
81 iv non-neuronal
im
8/2 iv | non-neurconal




iv imnon-neuronal 8/ 24 imiv non-neuronal 9/1 iv infusion
non-neuronal 9/2 iv 'infusion non-neuronal EXAVMPLE 9: [0190] An 82
year old man suffered froma cerebral stroke 5 years ago and
presented with right sided hem paresis, with facial asymetry and
slurred speech. He wal ked with a stick and a huge linp and was not
able eat with his right hand due to difficulty in co-ordination. He
could not sit or get up on his own and dragged his feet on wall cing.
There was drooling of saliva and he al so could not swallow well.
[0191] Two nowmbbm7/afisser treatnent he is able to wal k wethmadorsupport ,
sits and stands on his own, eats wtlsshis right hand, has no slurring
speech and no facial asymetry. He is able to get up froma chair. He
is bending the affected knee on wal ki ng whil e nai ntaining bal ance.

[ 0192] The schedul e of injections for this patient is shown in Table
10. TABLE 10 Date Route of adm nistration Cell types 11/4 i mnon

neuronal (test dpse) 11/|6 i m nonmneuronal| 11/7 imneuronal 118 im
non neuronal 11/9 i ®&8neyronal 12410 i m neur onal ndrlfdebionalm non heur ona
11/ 13 imnon neufronal 11/14 i mnwn neuronfal 11/15 iv i m neurophal
11/16 iv irn neuraond® 11/18 infusipmof neGEQnaL_gﬁtﬁﬁEEﬂ_LﬂLui on
neur on al 8/5 iv infusion non-neuronal
8/7 iv non-neuronal
im
B/8 v non-neuronal
im
8/9 iv non-neuronal
im
8/10 iv non-neuronal
im
8/11 iv non-neuronal
m
8/12 v non-neuronal
im
8/14 deep spinal neuronal
8/16 iv infusion nenronal
8/17 iv infusion neuronal
8/18 iv neuronal
im
8/19 deep spinal neuronal
8/20 iv non-neuronal
im
8/21 iv non-neuronal
im -
8/22 iv non-neuronal
im
8/24 iv infusion non-neuronal
8/25 iv infusion non-neuronal
8/26 iv non-neuronal
11Tl
EXAMPLE 6:
[0178] A 3 vear old baby girl was brought into the clinic with CP and looked

and behaved like a month old baby with no neck control, weak cry, no
response and inability to suck through the bottle. She was absolutely floppy.

{0179] After a year and a half of treatment she has grown and looks like a 2
year old baby. She has neck control, recognizes her parents, crawls on the
bed, eats normal food, smiles on recognition, and sits with support, and has
taken a few steps with her mother holding her, Her gait is a scissor gait and
she has also started calling out to her parents.

[0180] The schedule of injections for this patient is shown in Table 7.



11/23 iv infusion neuronal 11/24 i m neuronal WD

2007/ 141657PCT/ D32007/ 002292 68 11/27 i m neuronal 11/28 i m non
neuronal 11/29 i mneuronal 11/30 i mneuronal 12/2 i mnon neuronal
12/4 fin non neuronal 12/5 iv infusion neuronal 12/6 iv infusion im
mxed 12/7 immxed 12/8 imm xed 12/9 imm xed 12/11 it m xed 12/ 12

i_mm'xed 12/14 imiv mxed 12/15 fin mxed 12/16 urn m xed 12/18 fin
m xed 12/19 imiv m xed

WO 2007/141657 PCT/IB2007/002292
37
TABLE 7
Date Route of administration Cell 1ypes
8/4 im neuronal (test dose) °
8/5 im neuronal
8/8 im neuronal
&/9 im neuronal
8/10 im neuronal
8/11 im neuronal
8/12 im neuronal
8/16 im neuronal
B/17 im neuronat
8/18 im neuronal
8/19 im non neuronal
8/22 im mixed
8/23 im mixed
8/25 im mixed
826 im neuronal
2/29 ©im neuronal
8/30 im neuronal
831 im neuronal
9/1 im neuronal
9/2 im neuronal
9/5 im non neuronal
9/6 im neuronal
9/7 im neuronal
9/8 im neuronal
9/12 im mixed
9/14 im non neuronal
9/16 im mixed
9/19 im neuronal
9/23 im neuronal




12/20 fin mxed 12/21 imm xed 12/22 imm xed 12/23 imm xed 12/ 25

urn neuronal
i m neur onal
neuronal 1/4 im
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non neuronal
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1
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11/14 im neuronal
11/15 im non neuronal
11/16 im non neuronal
11/18 im non neuronal
11/22 im non nenronal
11/23 m nomn neuronal
11/25 m non neuronal
11/28 im mixed
11/29 im mixed
12/2 im mixed
12/7 im non neuronal
12/9 m non neuronal
12/12 im non neuronal
12/14 m neuronal
12/16 im neuronal
12/19 im non neuronal




8/ 10 imx 2 neuronal 8/11 imx 2 neuronal 8/ 12 imx 2 neuronal 8/13
imx 2 neuronal 8/16 imx 2 neuronal 8/ 17 imx 2 non-neuronal 8/18 im
deep spinal neuronal 8/ 19 imhES 8/ 23 i mneuronal hES 70 8/ 24 imx 2
hES 8/ 25 imx 2 hES 8/ 26 imx 2 neuronal 8/ 29 imx 2 neuronal 8/31 im
X 2 neuronal 9/5 imiv non-neuronal 9/7 imneuronal 9/12 i m neuronal
9/ 15 epi dural neuronal 9/16 i mneuronal 9/19 iv neuronal 9/22

WO 2007/141657 PCT/IB2007/002292
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12/21 m neuronal
12/23 im neuronal
12/26 m non neuronal
12/30 im neuronal
/5 im neuronal
1/11 im neuronal
1/13 im neuronal
1/16 im neuronal
1/18 im neuronal
1/23 im neuronal
1/25 im neurcnal
1/27 m neuronal
1/30 im neuronal
2/1 im neuronal
2/3 im neurcnal
2/6 im neuronal
2/8 Im neuronal
2/10 im neuronal
2/13 im neuronal
2/15 im neuronal
2/17 im non neuronal
22.2.06 im neuronal
2/24 im neuronal
2/27 im neuronal
3/1 m neuronal
3/3 im neuronal
3/6 im Yion peuronal
3/8 im non neuronal
3/22 im non neuronal
3/24 im neuronal
3/27 im nen neuronal
3/29 im neuronal .




iv neuronal 9/28 i mneuronal 9/30 iv neuronal 10/3 imiv neuronal
10/4 imiv non-neuronal neuronal and non-neuronal m xture 10/5 iv
neuronal 10/13 ' imneuronal 10/14 intra-articular neuronal 10/17 iv
neuronal 11/15 iv neuronal 11/18 i m non-neuronal 11/21 iv

non- neuronal 11/23 i m non-neuronal 12/1 imiv neuronal and

non- neuronal m xture 12/6 i mneuronal and non-neuronal m xture 12/8
I m non-neuronal 12/13 in non-neuronal neuronal 12/15 epi dural
neuronal 12/16 i mneuronal 12/21 i mneuronal 12/22 im

WO 2007/141657 PCEAB2007/002292
60
3/31 m neurenal
4/7 im nenronal
4/10 im neuronal
4112 im neuropnal
4/14 im neuronal
4/17 im neuronal
4/19 im neuronal
4/21 in neuronal
4/24 im neuronal
4/26 - im neuronal
5/1 im neuronal
5/8 im nomn neuronal
5/18 im neuronal
5/22 im neuronal
5/26 im, neuronal
5/29 im neuronal
5/31 im neuronal
6/2 im. neuronal
6/5 im neuronal
612 im neuronal
6/16 im neuronal
6/19 im neuronal
6121 im neuronal
6/28 im neuronal
6/30 im nenronal
7/4 im neuronal
717 im neuronal
7/17 im neuronal
7/19 m neuronal
1721 im neuronal
724 im neuronal
/26 im neurcnal




i v neuronal
EXAMPLE 11:

si ster,
only talk on exp

12/ 25 fin iv non-neuronal
[01971A patient with famli al
At rophy was di agnosed at John Hopkins University. Her father,
and brother were afflicted by the sane disease.
was wheel chair
dribbling of urine and had to do manual
2007/ 141657PCT/ 1132007/ 002292 71 She had trenors al

iration,

3/'5 spina
divo

bound w
evacuat i

non- neur onal
Pont o Cer ebr al

She coul d
th conti nuous

on of feces. WO

twin

over the body

arid could not bal ance herself even while sitting down. There would

be severe po¥PaN&fRipot ensi on.
for

patient goes to

the toilet.

tal ks wel |,

Ther e has been no

[0198] After 2 years offCTTRAYARRAY t he

her botdily functions,
no trenors and is able to walk with support.

has
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There is no postural

hypot ensi on and she has definitely

not deteriorated TrEFRFENT Of SKI T DigOTUeTs [Rlﬁgjf S nGEbdap andr or
their derivative rein-sald cells conprise hemataopoiefic stem
cell progenitors accoﬁ%ﬁng to| t he praéplce of the pré@éﬁﬁ“@ﬁbentlcn,
are adm ni stered via subcutaneous or hﬂuravenouE I N §h h@Ho@Al Vi a

| ocal or topical ~appHgatt+on4n—an—amunt—eit—about—750,-000+to0-aboyt
160 million cellls forfvﬁe trept nent of"™Ski n disnrderé?nPﬁE?ﬁEing But
not limted to Non-Hed/ng U cers, Psomi asis, Pfessumenbanesl and
Sarcoi dosis. |n jthe cd of —skin—disordet S, hESTteetH ntﬁgm&_ o—b
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10/27

im

non neuronal

10/30

im

non neuronal




neuronal 2/23 imneuronal 2/28 m neuronal 411 i mneuronal 4/7 im

neur onal and non-neuronal m xture 4/10 i m neuronal and non-neuronal

m xture 4/21 m neuronal and non-neuronal m xture 6/29 urn

non- neur onawo Z#o@141s57non- neur onal 7/ 29 i m non- neur onal BOUIBT00F/MA28Pr ay
non- neuronal 11/1 ,imspray neuronal &nd non-neuronal mxture 11/2 im
spray neuronal and non-neuronal mxture 11/3 fin spray neuronal and
non- neuronal m xture 11/4 jinx 2 neuronal 11/5 iv spray non-neuronal
11/6 imspray non-neuronal 11/7 imspray non-neuronal 11/11 iv spray
neuronal 11/14 iv_spray

10/31 im non neuronal
11/3 im non neuronal
11/6 : im non neuronal
11/8 im non neuronal

11/10 im 101 neuronal

11/13 im non nevronal

11/15. im non neuronal

1117 im non neuronal

11720 im non neuronal

11/22 im non neuronal

11/24 im non neuronal

11/27 im non anevrconal

11/29 im non neuronal .
i im non neuronal
12/8 im non neuronal

12711 im non neuronal

12115 im non neuronal

12/26 im neuronal

12127 im neuronal

1/3 im non neuronal
177 im non neuronal
115 im neuronal
1/24 im neuronal
1/25 im neuronal
1/29 im neuronal

EXAMPFLE 7:

[0181]) An 8 year old child was diagnosed with cerebral palsy and with severe
mental retardation and was unable to walk on ker own. She could not identify
objects and had a very low attention span. There was a lot of drooling and she
kept her mouth open.

[0182] Following treatment, she is not drooling, ber attention span has
improved and she is looking more alert. She is walking with minimal support.



neuronal 11/15 i m non-neuronal 74 spray 11/16 i m non-neuronal

11/ 21 iv non-neuronal 11/23 i m non-neuronal 11/29 i m neuronal and
non- neuronal m xture 1/4 i mnon-neuronal 3/28 i m non-neuronal
Treatment of Bl ood Disorders [0209] Yet another enbodi nent of nethod
according to the practice of the present invention is in the
treatnment of Bl ood Disorders such as Thronbocytopeni a, Thal assem a,
Acute Myel oid Leukaem a by intravenous injection of hES cells and/or
their derivatives, wherein said cells conprise hematopoietic stem
cel | progeni VBPY¥SE  Cells are administered for 10 O&yBPE2A2%4ay s
and then repeated as a weekly shot f of? beni gn conditions. For
mal i gnant conditions the injections are given daily for 40 days and
then repeated if there is a relapse. Treatnment of Genetic Disorders
[ 0210] Anot her enbodi rnentof hES cell transplantation methods
according t guisBE Pr acthe Génedile biVgieRidRs @tinik PHRALL QR whsn Thid Bie
treatnent of CGenetic Disorders including but not limted to Domn S
Syndrome, Friedereich's Ataxia, Huntington's Chore; Asperger'’

Syndr one an@A83Efonuscul ar Atrophy [0211] The synptons of genetlc

di sorders are ngrm I’Cbbﬁg' by T U'f&"tedﬁ%&hﬁ%ﬁéﬂ' IIUDbUEéREYSésCL at

dysfunction and {or g o/g0 Foreg—Tn (,unmirHoul OOt dﬁo‘ﬁ'h‘épﬁh’éf(ﬂeﬁﬂ&ée) n
serious i ncurablEdetphigt at T g and T egyred i fej exXpegi Ao f M t

case of patient g suffgpiing froma genghic diSOT'er,mHﬁﬁm&ﬁmfncue
adm ni stered to [The pajiaent accordimgho he pr ActTTHoDfentdiGl PT ESENL
i nvention and, dnce a@mani sSt@red, difgRrenti ate| 10 PhoYhdiEonalc
patient with a populaiz/en of [CelTs exphreSSi Ng tNe M non Ardial

conprom sed gend produmé W th an ensuifig restor at | onned ndufdnkRCET I Ul ar
honeostasis. [0212] Wil e admni stratidn protocols nmay be varied to
suit the particdlar p#&/ent, [a typi cahxprotocol]for u&endureal nent | of
Genetic Disorderls conp?Bses daily intimnuscul ar| and noi neawenabus
injections for the first ronth, alterdate day jpjections during nbnth
2, injections twice al'¥Bek during nonith 3, once|a W@en neuronal

2007/ 141657Pa/ 1132@@1#@92292-15_\Aeek_|_m_ecfmn< during nonths 5V,
9, 11; and 12, a e r‘flnnﬁmﬁ\gnr\/ 3 mhnt hQnPl?]FBuﬁm@]par

SO

i ntravenous infusi ons%are giv XANPLEmiﬁm“FBQ13]A
patient with Dowr-s—syndrefe to—verbal ”ﬂ- rahds,
was not able to as—a

result of eating diffﬁculties. The patbent was pnabl 8% {

di spl ayed a typi ' e —and ffered—ftomf oughs$
and col ds. The e%i or o- 1¥L4LI"UI wfm g&iﬂ |-L-m3:tt;at ment
according to the present invention, the patient|is a Pe t 0 understand
and carry out vefbal @e@gands, Startlggx3PeaKki Ngj and nag adukdm@l wWal Kij ng
up and down the [stalr®/17DQ testing hasmShown THE NENpah neagéhal 0 De | 1

year behind her |chronol ogi cal| age as' iagai nst 2| years 6 nonths behi nd
within a span of| | essiZlgan a year. Soémally, she goesot aeuse@pol and

pl ays wi th other{ chili@&¥®n. She al so féeds herse|f. [a&&&#&hﬁlsche?ule

of injections fo ' ' is shovwn in Table 13. TABLE 13 Date¢
Route of adminisliratil@®%Cell types 7iBxBest dosk nontpewwomal 7/16 im
neuronal 7/25 inhneur'@d 7/26 in neufﬁnal non nevronal
v
12/22 i.m non neurcnal
iv
12/23 im non neuronal
iv
12/24 m non neuronal
iv neuronal
12/25 im neuronal
iv
12/26 im neuronal
iv mixed
12/27 imx3- neuronal

12/28 im neuronal




7/ 27 in neuronal 7/30 in neuronal 8/ 3 in neuronal 8/ 10 in neuronal

8/ 12 i mneuronal 8/ 16 i mneuronal 8/ 18 i mneuronal 8/ 22 in hES 8/26
in neuronal 8/29 in neuronal 8/31 in neuronal 9/2 in neuronal 9/6 im
neuronal 9/8 in non-neuronal 9/13 i mnon-neuronal 9119 i m neuronal
and non-neuronal mxture 9/22 in non-neuronal 76 9/30 fin,,

nOn- neuronal 10/ 3 in neuronal and non-neuronal m xture 10/10 in

non- neuronal 10/ 18 i m non-neuronal 10/27

WO 2007/141657 PCT/AIB2007/002292
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iv
12/29 imx3 neuronal
12/30 im neuronal
iv
12/31 imx 3 neuronal
1/1 im mixed
iv
1/9 iv infusion mixed
1/10 iv infusion mixed
1/11 im non neuronal
iv
1/12 im non neuronal
iv
1/13 im non neuronal
v
1/14 m non neurongl
iv
1/15 imx3 non neuronal
1/16 im non neuronal
iv
1/17 imx 3 non neuronal
1/18 im non neuronal
1/19 im non neuronal
1/20 im non neuronal
1/21 im mixed
1/22 im mixed
1/23 im mixed
1/24 im neurcnal
1/25 im neuronal
1/26 im mixed
1/27 im mixed
1/28 im neuronal
iv
1/29 im neuronal
iv
1/30 im neuronal
iv
1/31 im non neuronal
1/2 iv non neuronal
242 im non neuronal

Treatment of Nervous System Trauma

[0184] hES cells and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopoietic stemn cell progenitors according to the
practice of the present invention, are administered in an amount of about

750,000 to about 160 million cells for the treatment of Nervous System



-

in neuronal 11/7 in non-neuronal '11/8 i mnon-neuronal 11/9 in
non- neuronal 11/10 i m non-neuronal 11/11 in neuronal 11/14 in
neuronal 11/17 i mnon-neuronal 11/18 in non-neuronal 11/21 im
non- neur onaWo 2W72A657m non- neur onal 11/ 23 i m non- neur oNAT/ABAPAH2293
non- neuronal 11/28 in neuronal and non-neuronal mxture 12/4 im
neuronal and non-neuronal m xture 12/8 in non-neuronal 12/12 irn
non- neuronal 12/15 i m neuronal 12/19 in neuronal 12/27 iv neuronal
1/4 in iv non-neuronal 1/11 in non-neuronal

Trawma, including but not limited to Brain Damage, Coma and Vegetative
State. In another embodiment, about 750,000 to about 80 million cells are
administered.

{0185} While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of nervous system trauma
comprises daily inframuscular and intravenons injections for the first 2 months

along with intrathecal and epidural injections.

Treatment of Cerebro-Vascular Accident or Stroke

[0186] hES cells and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopoietic stem cell progenitors according to the
practice of the present invention, are administered in an amount of about
750,000 to about 160 million cells for treating cerebro-vascular accident or
stroke. In another embodiment, about 750,000 to about 80 million cells are
administered.

[0187] While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of cerebro-vascular accident
comprises daily intramuscular and intravenous injections for two weeks and
intravenous infusion for 3 days thereafter during the first month, intravenous
infusion for 2 days every 15 days during months 2 and 3, intrlavenous infusion
for 2 days and an intrathecal injection during month 5, and intravenous
infusion for 4 days followed by intramuscular injection for 4 days during
months 8, 10, and 12.

EXAMPLE 8

{0188] A. patient diagnosed with Cerebro-Vascular Accident or Stroke
suffered from right-sided hemiparesis with drooling, difficulty in swallowing,
and inability to talk or walk. In addition, the patient had cancer of the colon.
After the treatment according to the present invention, the patient showed
signs of improvement as the speech and motor activities improved, the spine
straightened, and herniparesis was cured.

[0189] The schedule of injections for this patient is shown in Table 9.

TABLE 9



neuronal 1/19 i m neuronal
1/30 in neuronal 2/9 in neuronal

2/ 27 imneuronal 3/10 i m neuronal
5/ 11 i m neuronal 5/15 in neuronal
5/ 18 i m neuronal 5/22 i m neuronal
7/'5 in neuronal 77 7/ 11 i n neuronal

1/ 20 i n non-neuronal
2/ 13 in neuronal

3/ 14 i m neur onal
5/16 jut neuronal
5/ 23 imneuronal 7/3 in neuronal

1/ 23 i m non- neur onal

2/ 23 in neuronal

3/ 20 i n neuronal
5/ 17 i m neur onal
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Date Route of administration Cell types
8/17 * test dose non-neuronal
8/22 im hES
8/23 imx2 neuronal
hES
8/24 imx?2 hES
8/25 im hES
8/26 imx?2 neuronal
8/29 im neuronal
8/30 iv neuronal
8/31 im neuronal
9/2 imx?2 neuronal
9/5 iv non-neuronal
9/6 iv neuronal
9/7 im neuronal
9/38 iv neuronal
9/9 iv neuronal
9/12 im neuronal and non-neuronal mixture
9/13 v neuronal
9/14 im non-neuronal
9/19 iv neuronal
9/22 iv neuronal
9/26 im neuronal and non-neuronal mixture
9/29 iv neuronal
10/3 im neuronal and non-neuronal mixture
10/6 im non-neurcnal
10/10 iv neuronal
10/13 iv neuronal
10/17 iv neuronal and non-neuronal mixture
10/20 iv non-neurornal
10/24 iv nsuronal and non-neuronal mixture
10/27 iv neuronal
10/31 iv neuronal and non-neuronal mixture
11/3 iv neuronal and non-neuronal mixture
11/7 im non-neuronal
11/10 v non-neuronal
11/14 im nenronal
11/17 im non-neuronal
11/21 im non-neuronal
11/24 m non-neuronal
12/4 v neuronal and non-neuronal mixture
12/12 iv non-neuronal
12/19 iv neuronal
12/26 iv non-neuronal
1/4 v neuronal
1711 iv infusion neuronal
8/18 iv neuronal
im




7/ 13 in neuronal 7/17 in neuronal 7/19 imneuronal 7/21 iv neuronal
7/ 24 in neuronal 7/28 in non-neuronal 7/31 in neuronal 8/2 im

non- neuronal 8/ 21 in non-neuronal 8/ 23 in non-neuronal 8/28 in

non- neuronal 8/ 30 in non-neuronal EXAMPLE 15: 102161A 3 year old
girl was diagnosed with Down's syndronme. She was not able to talk,
conprehend, or walk up and down the stairs. She did not eat on her
own and her single word limted speech was very unclear. [0217] After
8 nont hs of treatnment she understands everything, speaks three word
sent ences, aWB280&&H6fTi zes col ors, shapes and sizes. SKWETIRIYEHIR2t 0 go
up and down the stairs on her own and‘’has started eating on her own.
(0218] The schedul e of injections for this patient is shown in Table
14. TABLE 14 Date Route of adm nistration Cell types 1/30 i m neuronal
(test dose) 2/6 imneuronal 2/7 imneuronal 2/8 in neuronal 2/9 im

H - 1 D] 17 .
neuronal 2/10 i PRy euromarTz7 RS non-neuronal
im
8/22 iv non-neuronal
im
8/24 ipl non-neurcnal
v
9/1 iv infusion non-neuronal
9/2 iv infusion non-neuronal
EXAMPLE 9:
[0190] An 82 year old man suffered from a cerebral stroke 5 years ago and

presented with right sided hemiparesis, with facial asymmetry and slurred
speech. He walked with a stick and a huge limp and was not able eat with his
right hand due te difficulty in co-ordination. He could not sit or get up on his
own and dragged his feet on walking. There was drooling of saliva and he
also could not swallow well.

[0191] Two months after treatment he is able to walk without support, sits and
stands on his own, eats with his right hand, has no shuring speech and no
facial asymmetry. He is able to get up from a chair. He is bending the

affected knee on walking while maintaining balance.

[6192] The schedule of injections for this patient is shown in Table 10.
TABLE 10
Date Route of administration Cell types
11/4 im non neuronal (test dose)
11/6 im non neuronal
11/7 im neuronal
11/8 im non neuronal
11/9 im neuronal
11/10 im nenronal
11/11 im nen neuronal
11/13 im non neuronal
11/14 im non neuronal
11/15 iv neuronal
im
11/16 iv neuronal
im
11/18 iv non neuronal
im
11/22 iv infusion neuronal
11/23 iv infusion neuronal
11/24 im neuronal




in neuronal 2/15 in neuronal 2/16 in neuronal 2/17 fin neuronal 2/20
in neuronal 2/22 in neuronal 2/24 in non-neuronal 2/27 i mneuronal
3/1 in neuronal 3/3 in non-neuronal 3/6 i mnon-neuronal 3/13 im
neuronal 78 3/15, neuronal 3/22 imneuronal 3/24 fin neuronal 3/26
i m neuronal 3/27 i mnon-neuronal 3/29 in neuronal 4/3 i mneuronal 4/5
i mneuronal 4/7 in neuronal 4/10 im
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11/27 im neuronal
11/28 im non neuronal
11/29 im neuronal
11/30 im neuronal
12/2 im 10N neuronal
12/4 im non neuronal
12/5 iv infusion neuronal
12/6 iv infusion mixed
im
12/7 im mixed
12/8 im mixed
12/9 m mixed
12/11 im mixed
12/12 m mixed
12/14 im mixed
iv
12/15 im mixed
12/16 im mixed
12/18 im mixed
12/19 im mixed
iv
12/20 im mixed
12/21 im mixed
12/22 im mixed
12/23 im mixed
12725 im neuronal
12/26 im neuronal
12/27 iv .. mixed
12/28 im neuronal
12/29 im nearonal
12/30- im nieuronal
1/1 im mixed
1/2 im mixed
1/3 iv non neuronal
1/4 im non neuronal

Treatment of Familial Nervous System Disorders

[0193] hES cells and/or their derivatives, wherein said cells comprise neuronal
stem cell progenitors and hematopoietic stem cell progenitors according to the
practice of the present invention, are administered in an amount of about
750,000 to about 160 million cells to subjects for the treatment of Familial
Nervous System Disorders, including but not limited to Olivo Ponto Cerebral
Atrophy and Huntington®’s Chorea. In another embodiment, about 750,000 to

about 80 million cells are administered. The routes of administration are



neur onal

neur onal
neur onal
neur onal

4/ 12

4/ 26 in neuronal 4/28 imneuronal 5/1 i mneurona
5/12 i mneuronal 5/13 i mnon-neuronal 5/22 im

5/ 24 i mneuronal 5/29 i mneuronal 6/5 i mneuronal 6/7 in

6/ 10
6/ 21

i mneuronal 6/14 in neuronal 6/16 in neuronal 6/19
i m neuronal 6/23 iv non-neuronal 6/27 im
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intramuscular and intravenous éiong with intrathecal, epidural catheter and
intravenous infusion. This would most likely continue for the person's
lifetime but the first year would be an intensive program as follows- daily
intrammscolar and intravenous injections for at least thres months during
which time intrathecal, epidural catheter and intravenous infusion are also
administered. The same set of injections are administered after a gap of one
and a half months over a period of 21 days. The daily intramuscular and
intravenous injections are'continued and then reduced to thrice a week, twice a
week, once a week, once a fortnight and then monthly depending on the
patients condition. The intrathecal injection can be repeated at a 4-6 monthly
gap as can the epidural catheter. Intravenous infusions can be given every two

weeks, every month or every two months.

EXAMPLE 10:

A patient diagnosed with Sporadic Spino Cerebellar Ataxia with
inability to turn on the bed, walk, or shift his position whilst sitting, had
difficulty in speech, had tremors and inability to pick up his neck.

After the stem cell treatment according to the practice of the present
invention, improvements in all of the symptoms were noted and the patient
was able to balance himself and walk a few steps. The speech became
coherent.

The schedule of injections for this patient is shown in Table 11.

TABLE 11

i m non- neuronal 4/14 i m non-neuronal 4/21 i m neuronal
4/ 24 i m neur onal
5/ 10 i n neuronal

i m

Date Route of administration Cell types

8/8 test dose non-neurocnal
8/9 im neuronal

8/10 imx2 neuronal

8/11 imx2 neuronal

8/12 imx2 neuronal .

8/13 . mx?2 neuronal

8/16 imx?2 neuronal

B8/17 imx2 non-neuronal

818 m neuronal
deep spinal

8/19 im hES

8/23 im neuronal
hES




neuronal 6/29 imneuronal 7/3 fin neuronal 7/5 i mneuronal 7/12 urn
neuronal 7/14 jai neuronal 7/17 in neuronal 7/19 imneuronal 7/21 im
neuronal 7/27 imneuronal 7/28 in non-neuronal 8/1 in non-neuronal
8/ 3 in non-neuronal 8/5 i mnon-neuronal 8/ 7 i mnon-neuronal 8/19 im
non- neuronal 8/24 in non-neuronal 79 8/26... . i mneuronal 8/28 im
non- neuronal 8/ 31 i mnon-neuronal 9/2 i mnon-neuronal 9/7 in

non- neur onal

WO 2007/141657 PCT/IB2007/002292
70
8/24 imx2 LES
8/25 imx 2 hES
8/26 imx 2 neuronal
8/29 imx2 neuronal
8/31 imx2 neuronal
9/5 im non-neuronal
iv
9/7 m neurcnal
9/12 im neuronal
9/15 epidural nenronal
9/16 im neuronal
9/19 iv neuronal
9/22 iv neuronal
/28 im neuronal
9/30 iv neuronal
10/3 im neuronal
iv .
10/4 im non-neuronal
v neuronal and non-neuronal mixture
10/5 iv neuronal
10/13 - m neuronal
10/14 intra-articular neuronal
10/17 iv neuronal
11/15 iv neuronal
11/18 im non-neuronal
11/2] v non-neuronal
11/23 im non-neuronal
12/1 im neuronal and non-neuronal mixture
iv
12/6 im neuronal and non-neuronal mixture
12/8 im non-neyronal
12/13 im non-nenronal
neuronal
12/15 epidural neuronal
12/16 im neuronal
12/21 im neuronal
12/22 im neuronal
iv
12/25 i non-neuronal
v
3/5 spinal non-neuronal
EXAMPLE 11:
[02197] A patient with familial Olivo Ponto Cerebral Atrophy was diagnosed at

Johm Hopkins University. Her father, twin sister, and brother were afflicted by
the same disease. She could only talk on expiration, was wheelchair bound

with continuous diibbling of urine and had to do manual evacuation of feces.



9/9 fin non-neuronal 9/11 i mnon-neuronal 9/14 i m non-neuronal 9/21
i m non-neuronal 9/23 i mnon-neuronal 9/25 i mnon-neuronal 9/28 im
non- neuronal 9/29 in non-neuronal 10/4 i mnon-neuronal 10/7 im

non- neuronal 10/10 in non-neuronal 10/ 14 irn non-neuronal 10/16 im
non- neuronal 10/18 i m non-neuronal 10/22 i m non-neuronal 10/26 im
non- neuronal 10/28 in non-neuronal 11/1 i mnon-neuronal 11/4 in
non- neuronal 11/7 in non-neuronal 11/9 in non-neuronal 11/13 im

non- neur onal
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She had tremors all over the bédy and could not balance herself even while
sitting down. There would be severe postural hypotension.

[0198] After 2 years of treatment the patient goes to the toilet. for her bodily
functions, talks well, has no tremors and is able to walk with support. There
has been no deterioration since even though her twin sister is bedridden with
the same disease. There is no postural hypotension and she has definitely not
deteriorated.

Treatment of Skin Disorders

[0199] hES cells and/or their derivatives, wherein said cells comprise
hematopoietic stem cell progenitors according to the practice of the present
invention, are administered via subcutaneous or intravenous injection or via
local or fopical application in an amount of about 750,000 to about 160 million
cells for the treatment of Skin disorders, including but not Nmited to Non-
Healing Ulcers, Psoriasis, Pressure Sores, and Sarcoidosis. In the case of skin
disorders, hES cells may also be used topically to treat the skin disorder or
damage. In another embodiment, about 750,000 to about 80 million cells are
administered.

[0200] In one embodiment, the hES cells or differentiated skin cells and
embryonal extract may‘ be mixed with a biocompatible carrier, such as a gel,
ointment or paste, and applied to damaged skin or mucosal tissue to accelerate
healing as well as to heal wounds resistant to healing, such as diabetic or
decubitus ulcers. Altematively, the cells may be provided in a suspension or
emuision. In one embodiment, the carrier also contains antimicrobial agents,
analgesics, or other pharmaceutical agents.

[0201] Alternatively, in a different embodiment, hES celis are grown on a
sterile artificial porous substrate such as muslin and applied directly to the
wound. Adfter 12-24 hours the muslin is removed and the stem cells continue
growing, healing the wound.  Applied intralesionally, the hES cells
differentiate and eventually replace the damaged cells.

EXAMPLE 12:
[0202] A 70 year old lady suffered a bum injury on her left ankle which did
not heal despite conventional therapy. After application of hES cells on the



11/16 i m non-neuronal 11/17 i m non-neuronal 11/20 i m non-neuronal
11/ 23 i m non-neuronal 11/27 i m non-neuronal 11/30 i m non-neuronal
1213 fin non-neuronal 12/4 imx 2 non-neuronal 12/7 in non-neuronal
12/9 i m non-neuronal 12/ 11 in non-neuronal 12/14 imXx 2 non-neuronal
12/ 16 in non-neuronal 12/21 i mnon-neuronal 12/24 i m non-neuronal
12/ 27 imneuronal 1/1 it mxed 1/3 i mnon neuronal 1/6 fin non
neuronal 1/9 i mnon neuronal 1/12 i mnon neuronal 80 1/15
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bum site, her wound started healing and three years later the skin is absolutely
alright.

Treatment of Aunto Iimmune Disorders

[0203] hES cells and/or their derivatives, wherein said cells comprise
hematopoietic stem cell progenitors according to the practice of the present
invention, are administered via intramuscular injection, intravenous injection,
subcutaneous injection, intra-articular injection or intravemous infusion or
combinations thereof in an amount of about 750,000 to about 160 million cells
for the treatment of Auto-Immune Disorders including buf not lil:l‘lited to
Systempic Lupus Erythematosus, Ankylosing Spondylitis, Cardiomyopathy,
Sarcoidosis, Arthritis, and Ulcerative Colitis. In another embodiment, about
750,000 to about 80 million cells are administered. The administration of the
hES cells is highly effective not only in the ireatment of autoimmune disorders
but also in the restoration of a suppressed immune system. As an alternative
to treatment with immunosuppressors or as a method for “priming” patients
for organ transplant or other medical intervention, hES cells and their
derivatives may be used to allow acceptance of the organ throngh reduction in
host-graft rejection processes.

[6204] While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of autoimmune disorders
comprises daily injections for the first 2 months, alternate day injections along
with an intravenous infusion during month 3, weckly injections along with a 2
day continuous intravenous infusion every 15 days during months 5-7 and 10-
12, and booster injections every 3 months for a year and then every 6 months

for a year.

EXAMPLE 13:

[02051 A patient suffering from psoriasis for the past 26 years was wheelchair
bound with hypertension, diabetes mellitus and psoriatic arthritis with huge
ulcers on her leg which were non healing and not amenable to skin grafiing.

{0206] Afier receiving therapy for 6 months she has no ulcers and no arthritis.

Her diabetes and hypertension were under control. She has started walking on



iin non neuronal 1/18 imnon neuronal 1/22 in mxed 1/25 in neuronal
1/28 in neuronal EXAMPLE 16: 102191A 13 year old boy suffered froma
genetic defect with lack of concentration, frequent fits and sight

i mpai rment. He had total tunnel vision. He had difficulty sitting in
cl ass and seeing the bl ackboard even though he was sitting in the
front row. He had delayed m | estones and if he read sonething he
woul d have to read it thrice to renmenber what he read He al so had
difficulty in locating items in a room [0220]Since starting hES
cells his siwbtohvagssrnproved and he sits two rows backcrm2tigozze:z

cl assroom and can see the bl ack boardmsnuch better. He is able to
remenber nmuch nore and his response tinme to verbal comands has

i nproved. He does not have fits as nmuch as before and his nedication
has been reduced. Reports fron1the opht hal nol ogi st show that the
deadened areas ip_ the ave.been restore 1Th

schedul e of injeCtions £§ |eés{aga vatise apd ls§71°e'\?\rmmgq’°°i]‘er Sﬁ]tsgégﬁ“efﬂséLE
15 Date Route of 1adm rﬁhsplﬂana that sBe bis w@p@s&:ﬁﬁi@ firshtineun divatast(A6ebrs

dose) 6/9 im neumehblééold%allrﬂeﬂﬁwsgﬂﬁichﬁfeéénhépo%ur onal 6/14 imnon
neuronal 6/15 |n) non_neur 6 i n_neuronal 6/20 im neurqgnal 6/21

i m non neur df&1 6/ 22 ‘T’tﬁmﬁé@Fﬁﬁﬁ?ﬂt@/ﬁ?S’afl‘?/bFﬂWtﬁgl?rsﬁli’?éfm%t}‘?sf’“fsr’ﬁe aled.
neuronal 6/28 i mahewfensle itdaR@ent B further sores were detected. The scaliness and

itchiness of the skin and the swelling of the legs also was reduced. The

diabetic condition was also cured with controlled blood pressure that led to a

reduction in medication. .

[0208] The schedule of injections for this patient is shown in Table 12,
TABLE 12
Date | Route of administration Cell types
12/27 test dose non-neuronal
1/22 im non-neuronal
2/20 im neuronal
2/23 1m neuronal
2/28 m neuronat
4/1 im neuronal
4/7 im neuronal and non-neuronal mixture
4/10 im neuronal and non-neuronal mixture
4421 m neuronal and non-neuronal mixture
6/29 im non-neuronal
7/6 m non-neuronal
7/29 im non-neuronal
10/17 im non-neuronal
spray
11/1 im neurcnal and non-neuronal mixture
_spray
1172 i neuronal and non-neuronal mixture
spray
11/3 im neuronal and non-neuronal mixture
spray
11/4 imx2 neuronal
11/5 v non-neuronal
spray
11/6 im non-neuronal
spray
11/7 im non-neuronal
spray
11/11 iv neuronal
spray
11/14 iv neuronal
spray
11/15 im non-neuronal




neuronal 7/3 in non neuronal 7/4 in neuronal 715 i mneuronal 7/6 im
neuronal 81 7/7 int neuronal 7/10 i mneuronal 7/11 i mneuronal 7/12
in neuronal 7/13 imnon neuronal 7/14 i mneuronal 7/17 i m neuronal
7/18 in neuronal 7/20 in neuronal 7/21 iv infusion neuronal 7/22 iv
i nfusi on neuronal 7/24 i mneuronal 7/25 imneuronal 7/26 in neuronal
7/27 imneuronal 7/28 i mnon neuronal 7/31 i mnon neuronal
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spray
11/16 1m non-neuronal
11/21 v non-neuronal
11/23 im non-neuronal
11/29 im neuronal and non-neuronal mixture
1/4 im non-neuronal
3/28 im non-neuronal

Treatment of Blood Disorders

{0209] Yet another embodiment of method according to the practice of the
present invention is in the treatment of Blood Disorders such as
Thromboceytopenia, Thalassemia, Acute Myeloid Leukaemia by intravenous
injection of hES cells and/or their derivatives, wherein said cells comprise
hematopoietic stem cell progenitor cells. Cells are administered for 10 days to
14 days and then repeated as a weekly shot for benign conditions. For
malignant conditions the injections are given daily for 40 days and then
repeated if there is a relapse.

Treatment of Genetic Disorders

102101 Another embodiment of hES cell transplantation methods according to
the practice of the present invention is in the treatment of Genetic Disorders
including but not limited to Down's Syndrome, Friedereich’s Ataxia,
Huntington’s Chorea, Asperger's Syndrome and Spinomuscular Atrophy

[0211] The symptoms of genetic disorders are manifested by mental
retardation, musculoskeletal dysfunction and organ failure in combination or
alone and result in serious incurable debilitation and reduced life expectancy.
In the case of patients suffering from a genetic disorder, hES cells are
administered to the patient according to the practice of the present invention
and, once administered, differentiate to provide the patient with a population
of cells expressing the missing or compromised gene product with an ensuing
restoration of intracellular homeostasis.

[0212] While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Genetic Disorders comprises
daily intramuscular and intravenous injections for the first month, alternate

day injections during month 2, injections twice a week during month 3, once a



8/ 2 imnon neuronal 8/ 3 i mnon neuronal 8/ 4 imnon neuronal 8/7 im
non neuronal 8/8 in non neuronal 8/9 imnon neuronal 8/ 10 imXx 2 non
neuronal 8111 iv infusion non neuronal 8/ 12 iv infusion non neuronal
8/ 13 i mnon neuronal 8/14 i mnon neuronal 8/ 17 imx 2 non neuronal

8/ 18 in non neuronal 8/21 in non neuronal 8/22 i mnon neuronal 8/23

i mnon neuronal 8/24 i mnon neuronal 8/ 25 in non neuronal 8/ 21 in non
neuronal 8/ 29 i mnon neuronal 8/30 i mnon neuronal 9/2 iv infusion
non neur onal

WO 2007/141657 PCT/IB2007/002292
75

week injections during months 5, 7, 9, 11; and 12, and booster injections every

3 months for a year. Also intravenous infusions are given every 15 days

EXAMPLE 14:

[0213] A patient with Down’s syndrome showed no response to wverbal
commands, was not able to go up and down stairs and had low body weight as
a result of eating difficulties. The patient was unable to eat, displayed a
typical wide stance, and suffered from frequent conghs and colds. The eyes
were mongoloid.

[0214} Pursuant to the treatment according to the present invention, the patient
is able to understand and carry out verbal commands, started speaking, and
started walking up and down the stairs. DQ testing has shown the mental age
to be 1 year behind her chronological age ag agaiﬁst 2 years 6 months behind
within a span of less than a year. Socially, she goes to schoel and plays with
other children. She also feeds herself.

[0215] The schedule of injections for this patient is shown in Table 13.
TARBLE 13
Date | Route of administration Cell types
7/8 test dose non-neuronal
7/16 im neuronal
7/25 im neuronal
7/26 im neuronal
7/27 im neuronal
7/30 im neuronal
8/3 im neuronal
8/10 im neuronal
8/12 im neuronal
g/16 im neuronal
8/18 im neuronal
8/22 im hES
8/26 im neuronal
8/29 im neuronal
8/31 im neuronal
9/2 im neuronal
9/6 im neuronal
9/8 im non-neuronal
9/13 im non-neuronal
9/19 im nenronaj and non-neuronal mixture
9/22 im non-neuronal




9/3 iv infusion non neuronal 9/4 in x 3 non neuronal 9/5 i mnon
neuronal 9/6 in non neuronal 9/7 in non neuronal 9/8 in non neuronal
9/11 irn non neuronal 9/13 i mnon neuronal 9/14 i mnon neuronal 82
9116 i nt non neuronal 9/18 i mnon neuronal 9/19 nt non neuronal 9/21
imx 2 non neuronal 9122 iv infusion non neuronal 9/23 iv infusion
non neuronal 10/3 urn non neuronal 10/4 urn non neuronal 10/5 in non
neuronal 10/6 in non neuronal 10/9 imnon neuronal 10/10 i m non
neuronal 10/ 11
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9/30 im v C non-neuronal
10/3 im neuronal and non-neuronal mixture
10/10 im non-neuronal
10/18 im ' non-neuronal
10/27 im neuronal
11/7 1m non-neuronal
©11/8 im non-neuronatl
11/9 im non-neuronal
12/10 im non-neuronal
11/11 im neuronal
11/14 im neuronal
11/17 im non-neuronal
11/18 im non-neuronal
11/21 im non-neuronal
11/22 im non-neuronal
11/23 im nen-neuronal
11/25 im non-neuronal
11/28 im neurenal and non-neuronal mixture
12/4 im neuronal and non-neuronal mixture
12/8 im non-neuronal
12/12 im non-neuronal
12/15 im ' neuronal
12/19 im neuronal
12/27 v neuronal
1/4 im non-neuronal
iv
1/11 im non-neuronal
neuronal
1/19 im neuronal
1/20 im non-neuronal
1/23 im non-neuronal
1/30 im neuronal
2/9 im neuronal
2/13 im neuronal
2/23 im neuronal
2/27 im neuronal
3/10 im neuronal
3/14 im neuronal
3/20 im neuronal
5/11 im neuronal
5/15 im neuronal
5/16 i neuronal
5/17 im neuronal
5/18 im neuronal
5/22 im neuronal
5/23 im neuronal
7/3 im neuronal
7/5 im neuronal




in non neuronal 10/12 i mnon neuronal 10/13 retroorbital neuronal
10/16 fin non neuronal 10/ 17 imnon neuronal 10/18 in non neuronal. _
10/ 20 in non neuronal 10/23 i mnon neuronal 10/24 fin non neuronal
10/ 25 i m non neuronal 10/26 in non neuronal 10/27 iv infusion non
neuronal 10/28 iv infusion x 3 non neuronal 10/31 imx 2 non neuronal
11/2 imx 2 non neuronal 11/3 in x 2 non neuronal 11/6 imXx 2 non
neuronal 11/8 i mnon neuronal 11/9 imnon neuronal 11/10 in non
neuronal 11/13 in non neuronal 11/14 retroorbital neuronal 11/15
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7/11 . im . . neuronal
7/13 im neuronal
7/17 im neuronal
7/19 im neuronal
7/21 iv neuronal
7/24 im neuronal
7/28 im non-neuronal
7/31 im neuronal
12 im non-neurcnal
8/21 im non-neuronal
8/23 im non-neuronal
8/28 im non-neuronal
8/30 1m non-nenronal
EXAMPLE 15:
[0216] A 3 year old girl was diagnosed with Down’s syndrome. She was not

able to talk, comprehend, or walk up and down the stairs. She did not eat on
her own and her single word limited speech was very unclear,

{02177 After 8 months of treatment she understands everything, speaks three
word sentences, and recognizes colors, shapes and sizes. She is able to go up

and down the stairs on her own and has started eating on her own.

[6218] The schedule of injections for this patient is shown in Table 14.
TABLE 14
Date Route of administration Cell types
1/30 im neuronal (test doge)
2/6 im neuronal
2/7 im neuronal
2/8 im neuronal
2/9 im neuronal
2/10 im non-neunronal
2/13 im neuronal
2/15 im neuronal
2/16 im neuronal
217 im neuronal
2/20 im neuronal
2722 im neuronal
2724 im non-neunronal
2727 im newronal
3/1 im neuronal
3/3 im nen-neuronal
3/6 im non-neuronal
3/13 im neuronal




i mnon neuronal 11/16 i mnon neuronal 11/17 i mnon neuronal 11120 im
non neuronal 11/21 in non neuronal 11/23 i mnon neuronal 11/24 in non
neuronal 11/29 i mnon neuronal 11/30 iv mxed 12/1 iv infusion m xed
12/4 i m non neuronal 12/5 iv m xed 12/6 i mnon neuronal 12/7 i mnon
neuronal 83 12/8 i mnon neuronal 12/11 i mnon neuronal 12/12 i mnon
neuronal 12/13 in non neuronal 12/14 irn non neuronal 12/18 i mnon
neuronal 12/19 iv non neuronal 12/21 im
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315 e A neuronal
3/22 im ) neuronal
3/24 im nenronal
3/26 im neuronal
3/27 I im non-neuronal
3/29 im neuronal
4/3 im neuronal
4/5 im neuronal
47 im neurcnal
Ao im neuronal
4712 . im non-neuronal
4/14 im non-nenronal
4121 im neuronal
4/24 im neuronal
A4/26 im neuronal
4/28 im neuronal
5/1 im neuronal
510 im peuronal
5/12 im neuronal
S5/13 im non-neuronal
5/22 m neuronal
5/24 im neuronal
5129 im neuronal
6/5 im neuronal
6/7 im neuronal
6/10 im neuronal
6/14 im neuronal
6/16 im neuronal
6/19 im neuronal
6/21 im neuronal
6/23 v non-neuronal
6/27 im neuronal
6/29 im neuronal
7/3 im neuronal
T/5 im neuronal
7/12 im neuronal
714 im neuronal
7T im neuronal
7/19 im neuronal
7121 im neuronal
7127 im neuronal
7/28 im non-neuronal
8/1 im non-neuronal
8/3 im non-neuronal
8/5 im non-neurcnal
8/7 im non-neuronal
8/19 im non-neuronal
8/24 im non-neuronal




non neuronal 12/22 retroorbital neuronal 12/29 im neuronal 2/2 i mnon
neuronal EXAMPLE 17: (0222] The patient is a 32 year male suffering
from Fredrick's ataxia and whose sister died of the disease. He could
not stand, had fading speech, difficulty in swallow ng, was

wheel chair bound; and needed assistance in going to the toilet. He
was previously treated in Germany and the U S. with no results. His
heart was dilating and functioning at 15 to 20% 10223] Since starting
hES cells, he has shown inprovenent. He is able to speak nuch cl earer
and has no dwbbtecuditsy i n swal l owi ng. Hi s heart has i npcoxedoroitsr al |

t he di nensions com ng back to normal &nd the functioning capacity up
to 58 to 60% There has been no deterioration. (0224) The schedul e of
injections for this patient is shown in Table 16. TABLE 16 Date Route
of adm nistration Cell types 2/17 imnon neuronal (test dose) 2/20 im
iv neuronal nonheuronal 2/21 imiv neuronal ngn neuronal 2/22 iniv
neur onal non neHrena!&2628;L{.Iv neur@hal- non © m

neuronal non nelroraly$ 25 i miv neurBhal non Heurop2gurEmsgal o
neuronal non nechnaIng 27 epi-dural—AShronal—2/128 | pRogReutonal,)
9, N im non-nenronal
o/7 im non-neuronal
9/9 im . non-neuronal
9/11 ) im non-neuronal
9/14 im non-neuronal
9/21 im non-neuronal
9/23 im non-neuronal
9/25 im non-neuronal
9/28 im non-neurenal
9/29 im non-neuronal
10/4 im non-neuronal
10/7 m non-neuronal
10/10 i1e} non-neuronal
10/14 imn non-neuronal
10/16 im non-neuronal
10/18 Im non-neuronal
10/22 im non-neurcnal
10/26 im non-neuronal
10/28 im non-neuronal
11/1 im non-reuronal
11/4 im non-neuronal
i1/7 im non-neuronal
11/9 im non-neuronal
11/13 im non-neuronal
11/16 im non-neuronal
1117 im non-neurconal
11/20 im non-neuronal
11/23 im non-neuronal
11/27 im non-neurcnal
11/30 im non-neuronal
12/3 im non-neuronal
12/4 imx2 non-neuronal
12/7 im non-neuronal
12/9 im non-neuronal
12/11 im non-neuronal
12/14 imx2 non-neuronal
12/16 im non-neuronal
12/21 im non-neuronal
12/24 im non-neuronal
12/27 im neuronal
1/1 im mixed
1/3 im non neuronal
1/6 im non neuronal
1/9 im . non neuronal

1/12 im non newronal |




84 iv non neuronal 3/1 imiv neuronal non neuronal 3/2 imiv
neuronal non neuronal 3/3 in iv neuronal non neuronal 3/4 imiv
neuronal Non neuronal 3/5 imiv neuronal non neuronal 3/6 im
neuronal . non neuronal 3/7 epidural (catheter) neuronal 3/8 epidural
(catheter) neuronal 3/9 epidural (catheter) neuronal 3/10 epidural
(catheter) neuronal 3/13 fin iv neuronal non neuronal 3/14 i mnon
neuronal 3/16 i mnon neuronal 3/17 imiv neuronal non neuronal 3/18
imiv neuronal non neuronal

WO 2007/141657 PCT/IB2007/002292
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1/15 im non neuronal
1/18 im non neuronal
1/22 im mixed
1/25 im neuronal
1/28 im neuronal
EXAMPLE 16:
[0219] A 13 vear old boy suffered from a genetic defsct with Jack of

concentration, frequent fits and sight impairment. He had total tunnel vision.
He had difficulty sitting in class and’ seeing the blackboard even though he
was sitting in the front row. He had delayed milestones and if he read
something he would have to read it thrice fo remember what he read. He also
had difficulty in locating items in a room.

[0220]) Since starting hES cells his sight has improved and he sits two rows
back in the classroom and can see the black board much better . He is able to
remember much more and his response time ito verbal commands has
improved. He does not have fits as much as before and his medication has
been reduced. Reports from the ophthalmologist show that the deadened areas
in the periphery have been restored.

[0221] The schedule of injections for this patient is shown in Table 15.
TABLE 15 .

Date Route of administration Cell types
6/8 im neuronal (test dose)
6/9 im neuronal

6/12 im neuronal

6/13 im neuronal

6/14 im non heuronal

6/15 im non neuronal

6/16 im neuronal

6/20 im neuronal

6/21 im non neuronal

6/22 im ) neuronal

6/23 iv non neuronal

627 im neuronal

6/28 im neuronal

6/29 im neuronal
7/3 im non neuronal
7/4 im neuronal
715 im neuronal
7/6 - im neurcnal




3/19 imiv neuronal non neuronal
3/21 fin non neuronal 3/22
neuronal 3/25 i m non neuronal

3/ 28 i m non neuronal 3/29

3/20 M
i n non neuronal

non neur onal

i v neuronal
3/24 fin
i m non neuronal

i m non neuronal
in non neuronal 4/1 in non neuronal 4/2 in non neuronal
neuronal 4/4 imiv neuronal

non neur onal
i v neuronal
3/ 27 fin neuronal
i n non neuronal

non neuronal 4/7 in non neuronal 4/8
WO 2007/141657 PCT/IB2007/002292
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77 im neuronal
7/10 im neuronal
7/11 im neuronal
712 im neuronal
7/13 im non neuronal
714 im neuronal
7/17 im neuronal
7/18 im neuronal
7/20 im neuronal
7121 iv infusion nieuronal
7/22 v infusion neuronal
7/24 im neuronal
7125 im neuronal
7/26 im neuronal
7127 im neuronal
7/28 im non neuronal
7731 im non neuronal
8/2 im non neuronal
8/3 im non neuronal
8/4 im non neuaronal
8/7 im non neuronal
8/8 im non neuronal
8/9 im non neuronal
8/10 Imx?2 non neuronal
B/11 iv infusion non neuronal
8/12 iv infusion non neuronal
8/13 im non nevronal
8/14 im non neuronal
8/17 imx2 non neuronal
2/18 im non neuronal
8/21 im non neuronal
R/22 im non neuaronal
8723 im non neuronal
8/24 im non neuronal
8/25 im non neuronal
8/2/ im non neuronal
R/29 im non neurcnal
8/30 im non neuronal
9/2 iv infusion non neuronal
9/3 iv infusion non neuronal
9/4 imx 3 non neuronal
9/5 im non neuronal
9/6 im non neuronal
/7 im non neuronal
O/8 im non neuronal
9/11 im non neuronal
9/13 im non neuronal
9/14 im non neurcnal

4/ 3 fin non
i n non neuronal




i mnon neuronal 85 4/9 imiv neuronal
i n non neuronal
non neur onal
non neur onal

neur onal non neuronal 4/11

in non neuronal 4/18 in iv neuronal
non neuronal 4/20 in iv neuronal

non neur onal

4/ 19

4/ 10 in

i n non neuronal
i miv neuronal
i n non neuronal

4/ 22 i m non neuronal 4/24 imnon neuronal 4/25 irn non neuronal
i v in neuronal non neuronal i v in neuronal non neuronal
neuronal 4/30 iv in
WO 2007/141657 PCT/IB2007/002292
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916 im non neuronal
9/18 im non neuronal
9/19 im non neuronal
9/21 imx2 non neuronal
9/22 iv infusion non neuronal
9/23 iv infusion non neuronal
10/3 im 1non neuronal
10/4 im non neuronal
10/5 im non neuronal
10/6 im 1non neuronal
10/9 m non neuaronal
10/10 im non neuronal
10/11 im non neuronal
10/12 im non neuronal
10/13 retroorbital neuronal
10/16 imn non neuronal
10/17 im non neuronal
10/18 im non neuronal
10/20 m non rieuronal
10/23 im non neuronal
10/24 im non neuronal
10/25 im non neuronal
10/26 im non neuronal
10/27 iv infusion non neuronal
10/28 iv infusion x 3 1non neurcnal
10/31 imx2 non nenronal
11/2 imx2 non neuronal
11/3 imx 2 non neuronal
11/6 imx2 non neuronal
11/8 im non peuronal
11/9 irn non neuronal
11/10 im non neuronal
11/13 im non neuronal
11/14 retroorbital neuronal
11/15 im non neuronal
11/16 im non neuronal
11/17 im non neuronal
11/20 im nton nearonal
11/21 im non neuronal
11/23 im 1101 neuronal
11/24 im non neuronal
11/29 im non neuronal
11/30 v mixed
12/1 1v infusion mixed
12/4 im 1nion neurenal
12/5 v mixed
12/6 m non neuronal
12/7 im non neuronal




neuronal non neuronal 502 imnon neuronal 5/3 iv neuronal_5/5 Y,

epi dural neuronal 5/7 iv imneuronal non neuronal 5/9 iv in neuronal
non neuronal 5/10 iv in neuronal non neuronal 5/12 iv i mneuronal non
neuronal 5/13 iv in neuronal non neuronal 5/14 iv in1n¢urona| non
neuronal 5/16 epidural (intrathecal) neuronal 5/18 iv in neuronal non
neuronal 8/ 26 in iv non neuronal 8/27 in iv non neuronal 8/ 28 iv iv

i nfusi on non neuronal 86 8/29 iv
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12/8 im. non nauronal
12/11 im non neuronai
12/12 im non neuronal
12/13 im non neuronal
12/14 im non nevronal
12/18 im non neuronal
12/19 iv non neuronal
12/21 m non neuronal
13/22 retroorbital neuronal
12/29 m neuronal
2/2 im non neurcnal
EXAMPLE 17:
[0222] The patient is a 32 year male suffering from Fredrick’s ataxia and

whose sister died of the disease. He could not stand, had fading speech,
difficulty in swallowing, was wheelchair bound, and needed assistance in
going to the toilet. He was previously treated in Germany and the U.S. with
no results. His heart was dilating and functioning at 15 to 20%.

[0223] Since starting hES cells, he has shown improvement. He is able to
speak much clearer and has no difficulty in swallowing. His heart has
improved with ail the dimensions coming back to normal and the functioning

capacity up to 58 to 60%. There has been no deterioration.

[0224] The schedule of injections for this patient is shown in Table 16.
TABLE 16
Date Route of adiministration Cell types
2/17 im non neuronal (test dose)
2/20 im ) neuronal
iv non neuronal
2/21 im neuronal
iv non neuronal
2/22 im neuronal
iv non neuronal
2/23 im neuronal
iv non neuronal
2/24 im neuronal
iv non neuronal
2/25 im nenronal
iv non neuronal
2/26 im neuronal
iv non neuronal
2727 epidural neuronal
2/28 im neuronal




i v infusion non neuronal 8/ 30 imiv non neuronal 8/ 31 imiv non
neuronal 9/4 imiv non neuronal 9/6 fin iv non neuronal 9/7 imiv non
neuronal 9/9 imiv non neuronal 9/10 epidural (intrathecal) .neuronal
9/12 imiv non neuronal 9/14 imiv non neuronal 9/15 epi dural
(catheter) neuronal, 9/16 epidural (catheter) neuronal, 9/17 epidural
(catheter) neuronal 9/18 imiv non neuronal 9/19 imiv non neuronal
9/20 iv iv infusion non neuronal 9/21 iv iv infusion non neuronal
Treatment of Eye Disorders [0225] Anot her use of hES Cel |

t ranspl ant at wonoaeqewrdi ng to the practice of the preseontiBoremnkizon is
in the treatnent of Eye Disorders incdsuding but not limted to
Optical Nerve Atrophy, Mcul ar Degeneration, Eye Damage, Corneal
Gaft Rejection and Retinitis Pignmentosa through direct injection of
neuronal progenitors and hES cells according to the practice of the

present inventi to the retrobul bar. .perti.on of the eye, superficial

area of the eyeland the intednal chamYer of t ey e, non neuronal

3/1 im neuronal
iv non neuronal

3/2 im neuronal
iv non neuronal

3/3 im neuronal
iv - non neuronal

3/4 im nieuronal
v Non neuronal

3/5 mm neuronal
iv non neuronal

3/6 im neuronal
non neuronal

3/7 epidural (catheter) neuronal

3/8 epidural (catheter) neuronal

3/9 epidural {(catheter) neuronal

3/10 ¢pidural {catheter) neuronal

3/13 im neuronal
) iv non neuronal
3/14 im non neuronal
3/16 im non neuronal

3/17 im neuronal
iv non neuronal

3/18 im neuronal
iv non neuronal

3/19 im neuronal
iv non neuronal

3/20 im neuronal
iv - non neuronal
3/21 im non neuronal
3/22 im non neuronal

3/24 im neuronal
iv non neuronal
3/25 im non neuronal

3/26 im non neuronal -

3/27 m, neuronal
3/28 im non neuronal
3/29 im non neuronal
3/30 im non neuronal
3/31 im non neuronal
4/1 im non neuronal
4/2 im non neuronal
4/3 im non neuronal

4/4 im neuronal
iv non neuronal
4/5 im . non neuronal
4/6 im non neuronal
4/7 im non neuronal
4/8 im non neuronal




[0226] Whi | e admi nistration protocols may be varied to suit the

particul ar patient,
Di sorders conprises 10 days of
injections followed by a retrobul bar or
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im non neuronal

8/26 1m non neuronal
iv

B/27 im non neuronal
iv

8/28 v non neuronal

iv infusion




imhES 8/ 24 imhES 8/ 25 i m neuronal 8129 i m neuronal 9/1 i m neuronal
9/7 imneuronal 89 9/8 i mnon-neuronal 9/12 in' neuronal and

non- neuronal m xture 9/19 i mneuronal and non-neuronal m xture 10/3

i m neuronal and non-neuronal m xture 10/ 10 i m neuronal and

non- neuronal m xture 10/ 11 iv neuronal and non-neuronal m xture 10/ 31
i v non-neuronal 11/10 i m non-neuronal 11/21 in non-neuronal 12/8 im
non- neuronal 12/23 iv non-neuronal 2/7 i mnon-neuronal 8/ 24 im

non- neuronal 8/25 i mnon-neuronal 9/9 non-neuronal Treatnent of

Muscul o- Skel wbaborii180r der s PCT/IB2007/002292
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3/29 iv non neuronal
iv infusion
8/30 im non neuronal
iv
8/31 im non neuronal
iv ’
9/4 im non neuronal
iv
9/6 im non neuronal
v
9/7 im non neuaronal
iv
9/9 im non neuronal
iv
9/10 epidural (intrathecal) . neuronal
9/12 im non neuronal
v
9/14 im non neuronal
iv
9/15 epidural {catheier) neuronal,
9/16 epidural (catheter) neuronal,
9/17 epidural {catheter) neuronal
9/18 im non neuronal
iv
9/19 im non neuronal
iv
420 iv non neuronal
iv infusion
9/21 v non neuronal
iv infusion

Treatment of Eye Disorders

[0225] Another use of hES Cell transplantation according to the practice of
the present invention is in the treatment of Eye Disorders including but not
limited to Optical Nerve Atrophy, Macular Degeneration, Eyc Damage,
Corneal Graft Rejection and Retinitis Pigmentosa through direct injection of
neuronal progenitors and hES cells according to the practice of the present
invention to the retrobulbar portion of the eye, superficial area of the eye and
the intemnal chamber of the eye.

[0226] While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Eye Disorders comprises 10

days of intramuscular and intravenous injections followed by a retrobulbar or



[ 0233] Anot her use of hES cell transplantation according to the
practice of the present invention is in the treatnent of
Muscul o- Skel etal Disorders including but not limted to Arthritis,
Duchenne's Muscul ar Dystrophy, Linb Grdle Dystrophy, Spinal Miscul ar
At rophy and Becker's Muscul ar Atrophy. (0234] Wil e adm nistration
protocols may be varied to suit the particular patient, a typical
protocol for the treatnent of Miscul o- Skel etal Di sorders conprises
daily intramuscul ar or intravenous injections during the first nonth,
i njections twoed7astgeek during nonths 3, 5, 6, and 7, paeedebog/o2292
injections during nonths 9-12 and boo%ter injections every 3 nonths.
I ntravenous infusions are given every 10 to 15 days and deep spinal
muscul ar injections are given every 15 to 30 days. EXAMPLE 20:

[ 0235] The case history of a patient diagnosed with Duchenne's

Muscul ar Dystroph howed. s t sugh as |listlessness, swollen
t hi ghs and face,m%aﬁ’ GB%Ss’i“Eeicé‘gEég\T%P'sg SGRUSRAE 20 YV e mdecgpns
creatine phosphdiliawad &y(CREgbuliiar biFcH0 2 imiayenonf BFBGAfne & rdtfobulbar
treatment of t h%j@@i‘bh %ﬂEr y\‘rrtogthg.ng &)ﬂl lo? 4%&%&)‘1&? rrgléqu&{svi fvev,rg Sver a

i ncl udi ng neuronal stemcell progenitors an opol et f°c emcel |
progeni tors al ofEneshoff $menth inhere Xsar Rafere resuitare sesadut i weeicesss thsr

subcut aneous i njreqlts £8 sechleaflidf. I RAEREEISuSFouted ACHd @Bd. Rlso MRIHALERQUS
cat het er i nfusi Q. or 4 90 eﬁi du; al cgi het er infusion or alb arachnoid
bl ock catheter infoeion For e Bt EAECLIRITNSH Wart 58 sepretsdipas begrg |
drastically to E©8. udke eyealrebs Gongnising stnyertises ieegal | ve. [ 0237) The
schedul e of injections for this patient is shown in Table 19. TABLE
19 Date Route of administration Cell types 3/18 test dose

non- neur onal 3/ T4MPREIBonal 3/20 imx 2 neuronal 3/25 imx 2

non- neur onalo287j26 i mMAxpaBemaiiagnewst darabptBai2erl dAKophyNIRUdIcORBlon% which

non- neuronal x. 2 i 4. non- neyr.ona 2 3/29 imx
3 neur onal x 2 meEf A e RN R RETHR BP0 e bt
non- neur onal x 2lypdfar pyey Alspdatkdyiug and gipletenloorsavers n@ dyivle.i Wisiond

neuronal X 2 NORv#8@ilkaiRRkrclptdndf Betit Bhdnodr i9gp@ONal non-neuronal x 2

4/3 imx 4 [.legﬂ{]onal igur%uarrll? po- %le eglncaélll éergpy acAéording to the present invention, .
i.e., hES cells and thejr derivatives including neuronal stem cell progenitors
administered by retrobulbar injection and hES cells and their derivatives
including neuronal stem cell progenitors and hematopoietic stem cell
progenitors according to the practice of the present invention is administered
via local intravenous injection, or subcutaneous injection or intramuscular
injection, intravitreous injection or topical application in an amount of about
750,000 to about 160 million cells, the patient showed sippificant
improvements. He is able to read time and can see billboards as well as watch

television from a distance.

[0229] The schedule of injections for this patient is shown in Table 17.
TABLE 17
Date Route of administration Cell types
214 im neuronal
2/15 iv ’ : neuronal
non-neuronal
3/20 ivx 2 neuronal
im
3/21 iv neuronal
retrobulbar
4/30 iv non-neuronal
51 iv neuronal
im




imx 4 neuronal x 2 non-neuronal x 2 4/5 imx 4 neuronal x 2
non-neuronal x 2 4/6 imx 4 neuronal X 2 non-neuronal x 2 4/7 irn x 4
neuronal X 2 non-neuronal x 2 4/8 imx 4 neuronal X 2 non-neuronal X
2 49 imx 4 neuronal x 2 non-neuronal x 2 4/10 imXx 4 neuronal Xx 2
non-neuronal x 2 4/11 imx 4 neuronal X 2 non-neuronal x 2 4/12 imX
4 neuronal X 2 non-neuronal x 2 91 4/13 in X 4 neuronal x 2
non-neuronal x 2 4/14 imx 4 neuronal X 2 non-neuronal x 2 4/15 im X
4 neuronal x 2 non-neuronal x 2 4/16 imx 4 neuronal x 2 non-neuronal
X 2 4/ 17 in woasmneudsnnal x 3 non-neuronal x 2 4/18 i mprT/@B202us200al
non-neuronal x 2 4/19 fin x 3 neuronads X 2 non-neuronal 4/20

I 572 ] retrobulbar f ~ non-neuronal |

Treatment of Liver and Kidney Disorders

[6230] Yet another use of hES cell transplantation according to the practice of
the present invention is in the treatment of Liver Disorders and Kidney
Disorders including but not limited to End Stage Renal Nephrosis and

" Nephrotic Syndrome through transplantation according to the practice of the
present invention. The routes of administration are intravenous, intramuscular

and via intravenous infusion.

EXAMPLE 19:
[0231] A patient diagnosed for nephrotic syndrome exhibited elevated urea,

' creatine and P protein levels. The corticomedullary differentiatim;. was not
maintained and the body was swollen. hES cells and their derivatives
including hematopoietic stem cell progenitors, albumin producing stem cell
ptogenitors and bilimbin producing stem cell progenitors according to the
practice of the present invention were administered via intravenous injection,
or subcutaneous injection, or intramuscular injection, or intravenous infusion
in an amowunt of about 750,000 to about 160 million cells. After the treatment
with stem cells, the body was less swollen and the corticomedullary

differentiation was restored. The urea, creatine and P protein levels also

normalized.
[0232] The schedule of injections for this patient is shown in Table 18.
TABLE 18
Daie Route of administration Cell types
8/10 test dose neuronal
8/11 im neuronal
8/12 m neuronal
8/16 im hES
8/22 im hES
8/24 im hES
8/25 im neuronal
8/29 im neuronal
9/1 im neuronal
9/7 im neuronal




lin x 3 neuronal non-neuronal x 2 4/21 imx 3 neuronal non-neuronal X
2 4/ 22 imx 3 neuronal non-neuronal x 2 4/23 fin x 3 neuronal x 2
non- neuronal 4/24 imx 4 neuronal X 2 non-neuronal x 2 4/25 imx 3
neuronal. non-neuronal X 2 4/26 in x 2 neuronal non-neuronal 7/1 imXx
2 neuronal non-neuronal 7/2 in X 4 neuronal x 2 non-neuronal x 2 7/3
in X 4 neuronal x 2 non-neuronal x 2 7/4 in X 2 neuronal non-neuronal
7/5 iv infusion x 2 neuronal 7/6 iv infusion x 2 neuronal 7/7 in x 2
neuronal 7/8 imx 2 neuronal 7/9 imx 2 neuronal non-neuronal 7/10 im

X 2 neuronal WAHZH86¥onal 7/11 im x aneuronal PCT/IB2007/002252

9/8 im non-neuronal

5/12 m neuronal and non-neuronal mixture
9/19 im neurcnal and non-neuronal mixture
10/3 im neuronal and non-neuronal mixture
10/10 im neuronal and non-neuronal mixiure
10/11 iv neuronal and non-neuronal mixture
10/31 iv non-neuronal
11/10 im non-neuronal
11/21 im non-neuronal

12/8 im non-neuronal
12/23 iv non-neuronal

2/7 im non-neuronal

8/24 im non-neuronal

8/25 im non-neuronal

9/9 im non-neuronal

Treatment of Musculo-Skeletal Disorders

[0233] Another use of hES cell transplantation according to the practice of the
present invention is in the treatment of Musculo-Skeletal Disorders including
but not limited to Arthritis, Duchenne’s Muscular Dysirophy, Limb Girdle
Dystrophy, Spinal Muscular Atrophy and Becker’s Muscular Atrophy.

{0234] While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Musculo-Skeletal Disorders
comprises daily intramuscular or intravenous injections during the first month,
injections twice a week during months 3, 5, 6, and 7, weekly injections during -
months 9-12 and booster injections every 3 months. Intravenous infusions are
given every 10 to 15 days and deep spinal muscular injections are given every
15 to 30 days.

EXAMPLE 20:

[0235] The case history of a patient diagnosed with Duchenne’s Muscular
Dystrophy showed symptoms such as listlessness, swollen thighs and face, and
positive Gower’s sign, with high levels of creatine phosphokinase (CPK) at
10,000 units,

[0236] After the treatment of the patient with hES cells and their derivatives
including neuronal stem cell progenitors and hematopoietic stem cell
progenitors alone or in combination via intravenous injection, or subcutaneocus

injection, or intramuscular injection,, or intravenous catheter infision, or



non- neuronal 7/12 imx 2 neuronal non-neuronal 7/13 imXx 2 neuronal
92 non-neuronal 7/14 imx 2 neuronal non-neuronal 7/15 imx 2
neuronal non-neuronal 7/16 imx 3 neuronal 7/17 iv infusion imx 2
neuronal non-neuronal 7/18 iv infusion imx 2 neuronal non-neuronal
7/19 irn x 4 neuronal x 2 non-neuronal x 2 7/20 imx 4 neuronal x 2
non-neuronal x 2 7/21 imx 4 neuronal X 2 non-neuronal x 2 7/22 urn X
4 neuronal X 2 non-neuronal x 2 7/23 iv X 2 imx 4 neuronal x 2
non-neuronal x 4 7/24 imx 4 neuronal X 2 non-neuronal x 2 7/25 iv im
X 4 neur onalwa2@7/nes$7 neuronal x 4 7/26 imx 4 PCT/IB2007/002292
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epidural catheter infusion or sub arachnoid block catheter infusion for a

predetemmined perdod, CPK. levels fell drastically to 1198 units and Gower’s

sign was negative,

[0237] The schedule of injections for this patient is shown in Table 19.
TABLE 19
Date Route of administration Cell types
3/18 fest dose non-neuronal
3/19 im neuronal
3/20 imx?2 neuronal
3/25 imx?2 non-neuronal
3/26 imx 2 non-neuronal
3/27 imx 4 neuronal x 2
non-nevronal x'2
3/28 imx4 neuronal x 2
non-neuronal x 2
3/29 imx4 neuronal x 2
non-neuronal x 2
3/30 imx4 neuronal x 2
non-neuronal x 2
3/31 imx4 neuronal
non-neuronal x 3
4/1 imx4 neuronal x 2
non-neuronal x 2
4/2 imx 3 neuronal
non-neuronal x 2
4/3 imx4 neuronal x 2
non-neuronal x 2
4/4 imx 4 neuronal x 2
non-neuronal x 2
4/5 imx 4 neuronal x 2
non-neuronal x 2
4/6 imx 4 neuronal x 2
non-neuronal x 2
4717 imx 4 neuronal x 2
non-neuronal x 2
4/8 im x 4 neuronal x 2
non-neuronal x 2
4/9 imx4 neuronal x 2
non-neuronal x 2
4710 imx4 neuronal x 2
non-neuronal x 2
4/11 imx4 nsuronal x 2
non-neuronal x 2
4/12 imx4 neuronal x 2
non-neuronal x 2




neuronal x 2 non-neuronal x 2 7/27 iv imx 4 neuronal x 2 _
non-neuronal x 4 7/28 imx 4 neuronal non-neuronal x 3 7/29 iv I m x 4
non- neuronal 7/30 imXx 4 neuronal X 2 non-neuronal x 2 7/31 iv.imx 4
neuronal X 2 non-neuronal x 3 81 imx 4 neuronal x 2 non-neuronal X
2 82 imx 4 non-neuronal 8/ 3 iv infusion x 2 non-neuronal 8/4 iv

i nfusion x 2 non-neuronal 815 imx 4 non-neuronal 8/6 imx 4 _ _
non-neuronal 8/7 iv infusion imx 2 non-neuronal 8/8 iv infusion imxX
2 non-neuronal 8/9 iv infusion x 2 imx 2 non-neuronal WD

2007/ 141657PEP2MPMIY7002292 93 8/ 10 irn x 4 non-neur orf&I/IBOONL29A x 4

non- neuronal 8/12 iv infusion 1
4/13 imx4 neuronal x 2
non-neuronal x 2
4/14 imx 4 neuronal x 2
non-neuronal x 2
4/15 imx 4 neuronal x 2
non-neuronal x 2
4/16 imx 4 neuronal x 2
non-newronal x 2
4117 imx 5 neuronal x 3
non-neuronal x 2
4/18 imx3 neuronal
non-neuronal x 2
4/19 imx 3 neuronal x 2
non-neuronal
4120 imx3 neuronal
non-neuwronal x 2
4/21 imx 3 neuronal
non-neuronal x 2
4/22 imx 3 neuronal
non-neuronaj x 2
4/23 imx3 neuronal x 2
non-neuronal
4124 imx 4 neuronal x 2
non-neuronal x 2
4/25 mx3 neuronal
non-neuronal x 2
4/26 imx2 neuronal
non-neuronal
771 imx 2 neuronal
non-neuronal
T2 imx4 neuronal x 2
non-neuronal x 2
73 imx 4 neuronal x 2
non-neuronal x 2
74 imx2 neuronal
non-neuronal
7/5 iv infusion x 2 neuronal
7/6 iv infusion x 2 neuronal
7/7 imx 2 neuronal
7/8 imx 2 neuronal
719 imx2 neuronal
non~neuronal
7/10 imx 2 neuronal
non-neuronal
7/11 imx2 neuronal
non-neuronal
7/12 imx32 neuronal
non-neuronal
7/13 imx 2 neuronal




irn x 2 neuronal EXAMPLE 21: [0238] A 14 year old boy diagnosed with
a case of DVD was bedridden with no power in both hands and | egs and
with muscul ar atrophy. He al so had scoliosis. [0239] After 8 nonths of
t herapy he has devel oped nmuscles in the biceps, triceps and
brachio-radials and is able to lift his arnms up to the el bow | evel.
He has put on weight and is growing taller w thout any associ ated
spinal scoliosis. H's CPK | evels, which indicate the rate of nuscle
br eakdown, have been reduced., . [0240] The schedul e of injections for
this patientwogoghogn in Table 20. TABLE 20 Dat e Rout 8CTHB2007/002292

adm nistration Cell tes 4/13 fin non %Meuronal (test dose) 4/14 imnon
neuronal 4/15 imneuronal 4/16 i mneuronal 4/17 im neuronal non
neuronal 4/18 i mnon neuronal 4/19 neuronal non neuronal 4/20 im
neuronal non neuronal 4/21 imneuronal non neuronal 4/22 im neuronal

non neuronal 4/ 23—+muaeuronral—non-newrotal—4f24—+-m-heur-onal—non
neuronal 4/25 ir ret—nen-nesr-onat—H-26 in1n3%;ﬁ§gggnal 41274 m
non neuronal non-nenronal
715 imx?2 neuronal
non-neuronal
716 imx3 neuronal
y/ai iv infusion neuronal
imx2 non-neuronal
7/18 iv infusion neuronal
imx2 non-peuronal
719 imx4 - neuronal x 2
non-neuronal x 2
7720 imx4 neuronal x 2
non-neuronal x 2
7121 imx4 neuronal x 2
non-peuronal x 2
722 mx4 neuronal x 2
non-nenyonal x 2
7723 vy 2 neuronal x 2
imx4 non-neuronal x 4
7/24 imx4 neuronal x 2
o non-neuronal x 2
7/25 iv neuronal x 2
mzx4 non-neuronal x 4
7/26 imx4 neuronal x 2
non-neuronal x 2
7/27 iv neuronal x 2
im x 4 non-neuronal x 4
7/28 imx4 neuronal
non-neuronal x 3
7/29 iv non-neurconal
imx4
7/30 imx4 neuronal x 2
' non-peuronal x 2
7131 iv neuronal x 2
imx 4 non-neuronal x 3
8/1 imx4 neuronal x 2
non-neuronal x 2
8/2 imx4 non-neurocnal
8/3 iv infusion x 2 non-neuronal
8/4 iv infusion x 2 . non-neuronal
8/5 imx4 non-neuronal
8/6 imx4 non-neuronal
8/7 iv infusion non-neuronal
imx2
8/8 iv infusion non-neuronal
im x 2
8/9 iv infusion x 2 non-neuronal
im x 2




4/ 28 fin neuronal

non neur onal

WD 2007/ 141657PCT/ D32007/ 002292 94

im

4/ 29 i m neuronal non neuronal 4/30 i mneuronal non neuronal 511
non neuronal 5/2 fin non neuronal 5/3 fin neuronal non neuronal 5/4
irn non neuronal 5/5 fin neuronal non neuronal 5/6 imneuronal 5/7 im
neuronal non neuronal 5/8 imneuronal non neuronal 5/9 iv infusion
fin neuronal 5/13 fin neuronal non neuronal 5/15 fin non neuronal
5/16 fin non neuronal 5/17 i mneuronal non neuronal 5/18 i m neuronal
non neuronal 5/19
WO 2007/141657 PCT/IB2007/002292
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8/10 im x 4 non-neuronal
8/11 im x4 non-neuronal
8/12 iv infusion neuronal
imx2
EXAMPLE 21:
[0238] A 14 year old boy diagnosed with a case of DMD was bedridden with

[0239]

[0240]

no power in both hands and legs and with muscular atrophy. He also had

scoliosis.

After 8 months of therapy he has developed muscles in the biceps,

triceps and brachio-radials and js able to lift his arms up to the elbow level.

He has put on weight and is growing taller without any associated spinal

scoliosis, His CPK levels, which indicate the rate of muscle breakdown, have

been redizced, . : .
The schedule of injections for this patient is shown in Table 20.
TABLE 20
Date Route of administration Cell types
4/13 im non neuronal (test dose)
4/14 im non neuronal
4/15 im neuronal
4/16 im neuronal
4/17 im neuronal
non neuronal
4/18 im non neuronal
4/19 im neuronal
non neuronal
4/20 im neuronal
non neurcnal
4/21 im neuronal
non neuronal
4/22 im neuronal
non neuronal
4/23 im neuronal
non neuronal
4/24 im neuronal
non neuronal
4/25 im neuronal
non neuronal
4/26 im non neuronal
4/27 im non neuronal
4/28 i neuronal
non neuronal




fin neuronal non neuronal 5/20 i mneuronal non neuronal 5/21 im
neuronal non neuronal 5/22 i mneuronal non neuronal 5/23 i mneuronal
non neuronal 5/24 fin neuronal non neuronal 5/26 i mneuronal non
neuronal 5/27 i mneuronal non neuronal 5/28 im neuronal non neuronal
5129 i m neuronal non neuronal 5/30 i mneuronal non neuronal 6/1 im
neuronal 95 non neuronal 6/2 in neuronal non neuronal 6/3 in
neuronal non neuronal 6/4 in neuronal non neuronal 6/5 i m neuronal

WO 2007/141657 PCT/IB2007/002292
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4/29 im neuronal
non neuronal

4130 im neuronal
nor: neuronal
5/1 im non neuronal
5/2 im non neuronal

513 im neuronal
non neuronal
5/4 im non neuronal

5/5 im neuronal
non neuronal

5/6 im peuronal

517 im neuronal
nion neuronal

5/8 im neuronal
non neuronal

5/9 iv infusion neuronal

im

5/13 im neuronal
non neuronal
5/15 im non neuronal
5/16 im non neuronal

5/17 im neuronal
non neuronal

5/18 im neuronal
non neuronal

5/19 im neuronal
non neuronal

5/20 im neuronal
non neuronal

5121 im neuronal
non neuronal

5/22 im neuronal
1ion neuronal

5/23 im nenronal
non neuronal

5/24 im neuronal
non neuronal

5/26 im neuronal
non neuronal

5727 im nenronal
non neuronal

5/28 im neuronal
non neuronal

5/29 im neuronal
non neuronal

5/30 im neuronal
1on neuronal

6/1 im neuronal




non neur onal

neur onal
6110

i m neur onal
non neuronal

6/ 6 in neuronal
6/ 8 S neuronal
non neuronal
6/ 13 S neuronal

non neur onal
non neur onal

6/ 11 i ni

non neuronal

6/ 9

6/ 7

neur onal

i n neuronal
i m neur onal

non neur onal
6/ 14 i m neur onal

non
non neur onal

6/12 S

non

neuronal 6/15 i mneuronal non neuronal 6/16 in neuronal non neuronal
6/ 17 i m neuronal non neuronal 6/18 i mneuronal non neuronal 6/19 im
neuronal x 2 6/20 S neuronal non neuronal 6/22 S neuronal X 2 6/23 iv
non neuronal x 2 6124
WO 2007/141657 PCT/AB2007/002292
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non nenronal
6/2 im neuronal
non neuronal
6/3 im neuronal
non neuronal
6/4 im neuronal
non neuronal
6/5 im neuronal
non neuronal
6/6 im neuronal
non neuronal
6/7 im neuronal
non neuronal
6/8 im neuronal
non nearonal
6/9 im neuronal
nen neuronal
6/10 im neurcnal
non neuronal
6/11 im neuronal
non neuronal
6/12 im non neuronal
6/13 im neuronal
non neuronal
6/i4 im neuronal
non neuronal
6/15 im neuranal
non neurcnal
6/16 im neuronal
non neuronal
6/17 im neuronal
non neuronal
6/18 im neuronal
non neuronal
6/19 Im neuronal x 2
6/20 im neuronal
non neuronal
6/22 m neuronal x 2
6/23 v non neuronal x 2
6/24 iv non neuronal x 2
6/25 iv non neuronal x 2
6127 im neuronal
non neuronal
6/28 im neuronal
non neuronal
6/29 im neuronal
non nenronal
6/30 nn neuronal
non neuronal




iv non neuronal x 2 6/25 iv non neuronal x 2 6/27 in neuronal non
neuronal 6/28 i mneuronal non neuronal 6/29 S neuronal non neuronal
6/ 30 i m neuronal non neuronal 96 7/1 fin neuronal non neuronal 7/2
fin neuronal non neuronal 7/3 fin neuronal non neuronal 7/4 im
neuronal non neuronal 7/5 fin neuronal x 2 7/6 ini neuronal x 2 7/7
fin neuronal x 2 7/8 fin neuronal non neuronal 7/9 i mneuronal non

neuronal 7/10 in neuronal non neuronal 7/11 . im neuronal non
neuronal 7/12 im
WO 2007/141657 PCT/IB2007/002292
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711 im neuronal
non neuronal
712 im neuronal
' non neuronal
U3 im neuronal
non neuronal
714 m neuronal
non neuronal
715 im neuronal x 2
76 im neuronal x 2
77 im neuronal x 2
7/8 im neuronal
non neuronal
79 im neuronal
non neuronal
710 im : neurcnal
L - non neuronal
7/11 .- im . [ neuronal
) non neuronal
712 im ) ’ neuronal
non neuronal
713 im neuronal
non neuronal
714 im neuronal
) non neuronal
7/15 - im neuronal
non neuronal
§/18 im non neuronal x 3
8/19 im non neuronal x 2
8/20 im non neuronal x 3
8/21 im non neuronal x 3
8/22 im _ non neuronal x 3
8/23 im non neuronal x 3
8/24 im non neuronal x 3
8/23 im neuronal
non newronal x 2
8/26 im neuronal x 3
8/27 im non neuronal X 3
8/28 iv non neuronal 7
8/29 iv non neuronal 7x 2
8/30 im non neuronal x 2
8/31 im non neuronal x 3
9/1 iv infusion non neuronal
of2 iv infusion non neuronal
9/3 im non neuronal x 3
9/4 im non neuronal ¥ 3
9/5 im non neuronal x 3
9/6 ' im non neuronal x 3
/7 im non neuronal x 3




neuronal non neuronal 7/13 i mneuronal non neuronal 7/14 fin neuronal
non neuronal 7/15 in neuronal non neuronal 8/18 i mnon neuronal x 3
8/ 19 i mnon neuronal x 2 8/ 20 i mnon neuronal x 3 8/ 21 i mnon
neuronal x 3 8/ 22 i mnon neuronal x 3 8/ 23 i mnon neuronal x 3 8/24
fin non neuronal x 3 8/ 25 fin neuronal non neuronal x 2 8/26 im
neuronal x 3 8/ 27 imnon neuronal x 3 8/ 28 iv non neuronal 7 8/29 iv
non neuronal 7x 2 8/ 30 i mnon neuronal x 2 8/ 31 i mnon neuronal x 3
9/1 iv infusion non neuronal 9/2 iv infusion non neuronal 9/3 i mnon

neur onal x 3WO 2007/141657 PCT/IB2007/002292
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9/8 i non neuronal x 3
9/9 im non neuronal x 3
9/10 im non neuronal X 3
9/11 im non neuronal x 3
9/12 im non neurontal x 3
9/13 im non neuronal x 3
9/14 im non neuronal x 3
9/15 im non neuronal x 3
9/16 im non neuronal x 3
9/17 im non neuronal x 3
9/18 im non neuronal X 3
9/19 im non neuronal x 3
9/20 im non neuronal X 3
9/21 im non neuronal x 3
9/22 1v infusion non neuronal
9/23 iv infusion non neuronal
9/24 im nen neuronal x 3
9/25 im non neurcnal x 3
9/26 im non neuronal x 3
9/27 im non neurcnal x 3
9/28 im non neuronal x 3
9/29 im non neuronal x 3
9/30 im non neuronal X 3
10/1 im non neuronal x 3
10/2 im non newronal x 3
10/3 im non neuronal x 3
10/4 im non neuronal x 3
10/5 im non newronal x 3
10/6 - im non neuronal x 3
10/7 im non neuronal x 3
10/8 im non neuronal x 3
10/9 im non neuronal x 3
10/11 im non nenronal x 3
10/12 im non neuronal x 3
10/13 im non neuronal x 3
10/14 im non neuronal x 3
10/15 im non neuronal x 3
10/16 im non neuronal x 3
10/17 im non neuronal x 3
10/18 im nion neuronal x 3
10/19 im non neuronal x 3
10/20 ) im non neuronal x 3
10/21 im non neuronal x 3
10/23 im non neuronal x 3
10/24 im non neuronal x 3
10/25 im non neuronal x 3
10/26 im non neuronal x 3
10/27 im non neuronal x 3




9/4 i m non neuronal x
3 9/7 in non neuronal

neur onal

i n non neuronal

9/ 15 i na non neuronal

neur onal

i n non neuronal

neur onal

3 9/5 in non neuronal

X 3 9/6 i mnon

neur onal X

Xx 3 97 9/8 non neuronal x 3 9/9 imnon
X 3 9/10 in non neuronal x 3 9/11 hal non neuronal x 3 9/12
X 3 9/13 imnon neuronal x 3 9/14 in non neuronal x 3
X 3 9/16 i mnon neuronal x 3 9/17 imnon
Xx 3 9/18 i mnon neuronal x 3 9/19 i mnon neuronal x 3 9/20
X 3 9/21 imnon neuronal x 3 9/22 iv infusion non
9/ 23 iv infusion non neuronal 9/24 i mnon neuronal x 3 9/25
WO 2007/141657 PCT/IB2007/002292
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10/28 im non neuronal x 3
10/29 im non neuronal x 3
10/30 im non neuronal x 3
10/31 im non neuronal x 5
11/2 im non neuronal x 4
11/3 im non neuronal x 3
11/4 im non neuronal x 3
11/5 im non neuronal x 3
11/7 im non neurcnal x 3
11/8 im non neuronal x 2
11/9 im non neuronal
11/10 im non neuronal X 3
11/11 im non neuronat x 3
11/12 ©im non neuronal x 3
11/13 im non neuronal x 3
11/14 im non neeronal x 3
11/15 im non neuronal x 3
11/30 im mixed x 3
1271 im non neuronal X 3
12/2 im non neuronal x 3
12/3 im non neuronal x 3
12/4 im non neuronal x 3
12/5 im non neuronal x 3
12/6 im non neuronal x 3
12/7 im non neuronal X 3
12/8 im non neuronal x 3
12/9 im non neuronal x 3
12/10 im non neuronal x 3
12/12 im non neuronal x 3
12/13 im non neuronal x 3
12/14 im non neuronal x 3
12/15 irg non neuronal x 3
12/16 iv infusion non neuronal
12/17 iv infusion non neuronal x 3
im
12/18 im non neuronal
12/19 iv non neuwronal
im
12/20 im non neuronal x 3
12/21 iv non neuronal x 3
im
12/22 iv non neuronal X 3
12/23 im non neuronal x 3
12/24 im non neuronal X 3
12/25 im mixed x 3
12/26 v non neuronal x 3
im
12/27 iv mixed




i mnon neuronal x 3 9/26 in non neuronal x 3 9/27 i mnon neuronal x 3
9/28 in non neuronal x 3 9/29 imnon neuronal x 3 9/30 i mnon
neuronal x 3 10/1 i mnon neuronal x 3 10/2 i mnon neuronal x 3 10/3
in non neuronal x 3 10/4 in non neuronal x 3 10/5 in non neuronal x 3
10/6 fin non neuronal x 3 10/7 i mnon neuronal x 3 10/8 i mnon
neuronal x 3 10/9 imnon neuronal x 3 10/11 i m non neuronal x 3 10/12
in non neuronal x 3 10/13 imnon neuronal x 3 10/14 i m non neuronal X
3 10/15 irn non neuronal x 3 10/16 in non neuronal x 3 10/17 in non

neuronal x 3WQAPIT/EI1657 PCT/1B2007/002292
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12/28 im non neuronal x 3

12/29 im non neuronal x 3

12/30 im non neuronal

12/31 im non neuronal x 3
1/1 im mixedx 3
1/2 im mixed x 3
1/3 im non neuronal X 3
1/4 im non neuronal x 3
1/5 iv infusion non neuronal
1/6 iv infusion non neurcnal
1/7 im non neuronal x 3
1/8 im non neuronal x 3
1/9 im non neuronal x 3
1/10 im non neuronal x 3
1/11 im non neurpnal x 3
1/12 im non neuronal x 3
1/13 im . ~non neuronal x 3
1/14 im " non'newronal x 3
1/15 im non neuronal x 3
1/16 iv infusion mixed

1/17 - iv infusion mixed

1/18 im " non neuronal
1/19 im .non neuronal
1/20 im non neuronal
1/21 iv infusion mixed

1/22 im mixed

1/23 im mixed

1/24 im neuronal
1/25 im neuronal
1/26 im mixed

1/27 im . mixéd

1/28 im neuronal x 3
1/29 iv infusion mixed

1/30 iv infusion non neuronal

EXAMPLE 22: _
[0241] An 8 year old boy wheelchair bound due to DIMD was not able to walk

or stand. Afier 6 months of treatment his CPK level was reduced. He has not
deteriorated and is able to move his arms. He has started walking with
minimal support.

[0242] The schedule of injections for this patient is shown in Table 21,

TABLE 21 _
[ Date ' Route of administration | Cell types




in non neuronal x3 10/19 in non neuronal x 3 10/20 in non neuronal X
3 10/21 i mnon neuronal x 3 10/23 i mnon neuronal x 3 10/24 in non
neuronal x 3 10/25 in non neuronal x 3 10/26 i mnon neuronal x 3

10/ 27 in non neuronal x 3 98 10/28 i mnon neuronal x 3 10/29 i mnon
neuronal x 3 10/30 in non neuronal x 3 10/31 i mnon neuronal x 5 11/2
in non neuronal x 4 11/3 imnon neuronal x 3 11/4 fin non neuronal X
3 11/5 imnon neuronal x 3 11/7 in non neuronal x 3 11/8 i m non
neuronal x 2 11/9 in non neuronal 11/10 i mnon neuronal x 3 11/11 im

WO 2007/141657 PCT/B2007/002292
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4/29 im neuronal
non neuronal
4730 Im non neuronal

5/1 im neuronal
non neuronal

5/3 im neuronal

5/4 im neuronal
non neuronal

515 im neuronal
non neuronal

5/6 m neuronal
non neuronal
5/7 im non neuronal

5/8 im neuronal
non neurcnal

5/9 im neuronal
non neuronal

5/10 im - neuronal
non neurcnal

5/11 im neuronal
non neuronal

5/12 m neuronal
non neuronal

5/13 im neuronal
non neuronal

5/14 im neuronal
norn neuronal

5/15 im neuronal
non neuronal

5/16 im neuronal
non neuronal

5/17 im neuronal
non neuronal

5/18 im neuronal
non neuronal

5/19 i neuronal
non neuronal

5/20 im neuronal
non neuronal

5/21 im neuronal
non neuronal

5/22 m neuronal
non neuronal

5/23 im neuronal
non neuronal

5/24 im neuronal
non neuronal

5/25 im neuronal
non neuronal




non neur onal

x 3 11/12

11/ 14 i m non neur onal

i n non neuronal
x 3 11/15 i n non neuronal

x 3 11/13 i m non neuronal
Xx 3 11/30 i mm xed x

X 3

3 12/1 in non neuronal x 3 12/2 in non neuronal x 3 12/3 in non
neuronal x 3 12/4 in non neuronal x 3 12/5 M non neuronal x 3 12/6
i mnon neuronal x 3 12/7 imnon neuronal x 3 12/8 i mnon neuronal

12/9 i m non neuronal

neur onal

12/ 15 in non neuronal

i nfusi on i n WOR'Y&tFBnal

x 3 12/ 10 i n non neuronal

X 3

Xx 3 12/12 fin non

X 3 12/13 imnon neuronal x 3 12/14 in non neuronal x 3
X 3 12/16 iv infusion non neuronal 12/17 iv
X 3 12/ 18 PCT/IB2007/002292
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5/26 im neuronal
non heuronal
5/27 im neuronal
1101 neuronal
5/28 im neuronal
nton neuronal
5/29 im neuronal
non neuronal
5/30 im nenronal
nion neuronal
6/1 im neurcnal
non neuronal
6/2 im neuronal
non neuronal
6/3 im neuronal
non neuronal
6/4 im neuronal
non neuronal
6/5 im neuronat
non neuronal
6/6 im neuronal
non neuronal
6/7 im neuronal
non neuronal
6/8 im neuronal
non neyronal
6/9 im neuronal
non neuronal
11/15 im non neuronal
11/16 intravenous infusion neuronal
11/17 intravenous infusion neuronal
11/18 im non neuronal
11/19 im non neuronal
11/20 im non neuronal
11/21 intravenous infusion mixed
11/22 intravencus infusion mixed
11/23 im non neuronal
11/25 im mixed
11726 im mixed ]
11/27 im mixed
11/29 im non neuronal
12/1 im non neuronal
12/2 im non neuronal
12/3 im non neuronal
12/5 im non neuronal
12/6 im non neuronal
12/7 im non neuronal
12/8 intravenous infitsion mixed
12/9 intravenous infusion non neuronal




in non neuronal 12/19 iv ira non neuronal 12/20 in non neuronal x 3
12/21 iv in non neuronal x 3 12/22 iv non neuronal x 3 12/23 i mnon
neuronal x 3 12/24 imnon neuronal x 3 12/25 in mxed x 3 12/26 iv im
non neuronal x 3 12/27 iv mxed 99 12/28 in non neuronal x 3 12/29
in non neuronal x 3 12/30 i m non neuronal 12/31 i mnon neuronal x 3
1/1 immxed x 3 1/2 immxed x 3 1/3 in non neuronal x 3 1/4 ini non

neuronal x 3 1/5 iv infusion non neuronal 1/6 iv infusion non
neuronal 1/7 im

WO 2007/141657 PCT/AB2007/002292
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12/10 im non neuronal
12/11 jin , non neuronal
12/12 im non neuronal
12/15 im non neuronal
12/16 intravenous infusion non neuronal
12/17 intravenous infusion non neuronal
12/18 im non neuronal
12/19 im non neuronal
iv
12/20 im non neuronal
12/21 im non neuronal
12/22 im non neuronal
12/23 im non neuronal
12/24 im non heuronal
12/25 im neuronal
12/26 im neuronal
12/27 . iv mixed
12/28 im neuronal
12/29 im neuronal
12/30 im neuronal
12/31 im neuronal
1/1 im neuronal
1/2 im mixed
1/4 im non neuronal
1/5 iv non neuronal
1/6 intravenous infusion non neuronal
1/7 im non neuronal
1/8 im non neuronal
EXAMPLE 23:
[0243] A 10 year old boy diagnosed with DMD who was able to take a few

steps with support was brought for therapy. He was not able to turn on his
own on the bed or sit on his own. He could lift his arms up to 30° till elbow
level. Following a few months of treatment, his CPK level has started falling
and he is able to turn on his own and can lift 2 mug of water above his head to
bathe. He has not lost weight.

[0244] The schedule of injections for this patient is shown in Table 22.
TABLE 22
Date Route of administration Cell types
1/20 im non neuronal (test dose)
1/23 im . non nearonal
1/24 im non neuronal




non neuronal x 3 1/8 imnon neuronal x 3 1/9 i mnon neuronal x 3 1/10
i mnon neuronal x 3 1/11 imnon neuronal x 3. 1/12 i m non neuronal ' X
31/13 im. -.non neuronal x 3 1/14 in '. '9 non-neuronal x 3 1/15 in
non neuronal x 3 1/16 iv infusion mxed 1/17 iv infusion m xed 1/18
in non neuronal 1/19 in non neuronal 1/20 in non neuronal 1/21 iv
infusion mxed 1/22 immxed 1/23 imm xed 1/24 in neuronal 1/25 in
neuronal 1/26 in mxed 1/27 in mxed 1/28 in neuronal x 3" 1/29 iv

i nf usi on

WO 2007/141657 PCT/IB2007/002292
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iv .
1/25 im non neuronal
1/26 im neuronal
non neuronal
1/27 m non neuronal
2/1 im non neuronal
2/2 im neuronal
non neuronal
2/3 im non neuronal
2/4 im neuronal
non neuronal
2/5 im neuronal
2/6 im non neuronal
217 im non neuronal
2/8 im neuronal
non neuronal
2/10 im neuronal
non neuronal
2711 im neuronal
non neuronal
2/12 im neuronal
non neunronal
2/14 im neuronal
iv non neuronal
2/15 im neuronal
nen neuronal
2/16 im neuronal
non neuronal
2/17 " im neuronal
non neuronal
2/18 im neuronal
non neuronal
2/21 im neuronal
non neuronal
2/22 im neuronal
. non neuronal
2/23 im neuronal
non neuronal
2/24 im non neuronal
2/25 im neuronal
2/26 im neuronal
non neuronal
2127 im neuronal
non neuronal
2128 im neuronal
non neuronal
3/28 im neuronal
non neuronal
3/29 im neuronal




m xed 1/30 iv infusion non neuronal EXAVMPLE 22: [0241] An 8 year old
boy wheel chair bound due to DVD was not able to wal k or stand. After
6 nonths of treatment his CNC | evel was reduced. He has not
deteriorated and is able to nove his arnms. He has started wal ki ng

wi th m nimal support. [0242] The schedule of injections for this
patient is shown in Table 21. TABLE 21 Date Route of adm nistration
| Cell types WO 2007/141657PCT/1B2007/002292 100 4/ 29 fin neurona
non neuronal 4/30 i mnon neuronal 5/1 fin neuronal non neuronal 5/3

i n neuronal %@ 207/H1¢%8ur onal non neuronal 5/5 i m neur oRAVERYA'BEar onal
5/6 lin neuronal non neuronal 5/7 i m%on neuronal 5/8 in neuronal non
neuronal 5/9 fin neuronal non neuronal 5/10 i m neuronal non neuronal
5/ 11 i m neuronal non neuronal 5/12 i mneuronal non neuronal 5/13

3/30 im neuronal
non neuronal
4/4 im neuronal
4/5 im neuronal
non neuronal
4/6 im neuronal
non neuronal
4/7 im neuronal
nomn neuronal
4/8 im neuronal
non neuronal
4/9 im neuronal
non neuronal
5/16 im neuronal
non neuronal
5/17 im neuronal
non neuronal
5/18 im neuronal
non neuronal
5/19 iv infusion non neuronal
5/20 iv infusion non neuronal
5/21 im neuronal
non neuronal
5/22 im neurcnal
non neuronal
5123 im neuronal
non neuronal
7127 iv infusion neuronal
7/28 iv infusion neuronal
im non neuronal
7129 im neuronal
non neuronal
7/30 » im neuronal
non neuronal
7131 o Im non neurcnal
8/1 im non neuronal
824 im neurcnal
non neuronal
8/25 im neuronal
non neuronal
8/26 iv infusion non neuronal
m
827 v infusion non neuronal
im
8/28 v neuronal
non neuronal
8/29 iv infusion non neuronal
im
8/30 | im non neuronal




i m neuronal non neuronal 5/14 i mneuronal non neuronal 5/15 fin
neuronal non neuronal 5/16 in neuronal non neuronal 5/17 im.

neuronal non neuronal 5/18 i mneuronal non neuronal 5/19 in neuronal
non neuronal 5/20 i mneuronal non neuronal 5/21 fin neuronal non
neuronal 5/22 in neuronal non neuronal 5/23 in neuronal non neuronal
5/ 24 i m neuronal non neuronal 5/25 i m neuronal non neuronal 101 5/ 26
i m neuronal non neuronal 5/27 i mneuronal non neuronal 5/28 im

neur onal non neuronal 5/29

WO 2007/141657 PCT/IB2007/002292
105
&/731 , ., _.dm. . non neuronal
o/1 im non neuronal
9/2 iv infusion non neuronal
im
9/3 iv infusion non neuronal
im
9/4 im non neuronal
9/5 im non neuronal
11/17 iv mixed
im non rieuronal
11/18 iv infusion neuronal
im non neuronal
11219 iv infusion neuronal
im non neuronal
11/20 im non neyronal
11/22 iv infusion neuronal
11/23 v mixed
im. non neuronal
11/24 iv mixed
im non neuronal
11/25 im mixed
1v
11/26 im raixed
iv
11/27 iv non neuronal
im
11/28 . v mixed
11/29 iv mixed
11/30 im mixed
12/1 iv non nenronal
i
12/2 v non neuronal
im
12/3 iv non neuronal
im
12/4 iv mixed
i2/5 . im non neurcnal
iv
1/2 im mixed
1/3 im non neuronal
1/4 : im non neuronal
1/5 iv infusion non neuronal
im
1/6 iv infusion mixed
im non neuronal
1/7 iv infusion mixed
1/8 iv infusion mixed
im non neuronal
1/9 im non neuronal




i m neuronal non neuronal 5/30 i mneuronal non neuronal 6/1 im
neuronal non neuronal 6/2 i mneuronal non neuronal 6/3 i mneuronal
non neuronal 6/4 i mneuronal non neuronal 6/5 i mneuronal non

neur onal 6/¥80 PWY/&E6onal non neuronal 6/7 i m neuronal KIABREYPBHA
6/8 i m neuronal non neuronal 6/9 i mA®uronal non neuronal 11/15 im
non neuronal 11/16 intravenous infusion neuronal 11/17 intravenous
i nfusi on neuronal 11/18 i m non neuronal 11/19 i m non neuronal 11/20

i mnon neuronal 11/21 intravenous infusion m xed 11/22 intravenous
i nfusi on

Treatment of Cardiac Diseases and Disorders

[0245] Another use of hES cell fransplantation according to the practice of the
present invention is in the treatment of Cardiac Diseases and Disorders
including but not limited to Restrictive Cardiomyopathy, Heart Faiture, Sinus
Bradycardia and Coronary Artery Disease. Some portion of the differentiated
cells are incorporated into the patieni's cardiac tissne, reproducing and
repairing the damaged muscle.

{6246] While administration. protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Cardiac Diseases and Disorders
comprises intrammgeular and intravenous injections every other day for 2
weeks and then every 3 days for the next 2 weeks, and intramuscular
injections once a month along with intravenous infusions during months 3, 6,
10, and 12, Intracardiac injections around the damaged area may be given
during bypass surgery.

EXAMPLE 24:

[0247) A paﬁeﬁt diagnosed with Sinus Corda Syndrome with Sinus
Bradycardia was advised to have a pace-maker implanted. The patient was °
treated according to the practice of the present invention wherein the hES cells
and their derivatives including hematopoietic stem cell progenitors via
intravenous injection, or subcutaneons injection, or intramuscular injection or
imracardiac injection or during angiography were administered in an amount
of about 750,000 to about 160 million cells. The patient showed signs of
improvement afier undergoing the treatment with hES cells and the need for a

pace-maker was elimminated.

[0248] The schedule of injections for this patient is shown in Table 22.
TARBLE 22
Date | Route of administration Cell types
/6 test dose non-neuronal
7/19 imx 2 neuronal
7721 imx2 neuronal
7/26 imx2 neuronal




m xed 11/23 i mnon neuronal 11/25 imm xed 11/26 imm xed 11/27 im

m xed 11/29 i mnon neuronal 12/1 i mnon neuronal 12/2 i mnon neuronal
12/3 i m non neuronal 12/5 i mnon neuronal 12/6 i mnon neuronal 12/7

i mnon neuronal 12/ 8 intravenous infusion m xed 12/9 intravenous

i nfusi on non neuronal WD 2007/ 141657PCT/ 1132007/ 002292 102 12/10 im
non neuronal 12/11 i mnon neuronal 12/12 fin non neuronal 12/15 im
non neuronal 12/16 intravenous infusion non neuronal 12/17

intravenous‘%gg&ﬁhgannon neuronal 12/18 in non neuron%%T&&%&%dﬂQ

107
8/4 ... imx?2 .. neuronal
8/10 imx 4 neuronal
8/26 imx2 neuronal
9/1 imx2 neuronal
9/8 iv neuronal
9/15 im neuronal and non-neuronal mixture
9/22 iv neuronal
im non-neuronal
9/28 caudal neuronal
10713 ivx 2 neuronal and non-neuronal mixture
10727 imx2 neuronal and non-neuronal mixture
neuronal
11/8 imx2 non-neuronal
3/23 intra-articular in neuronal
knee joint
4714 intra-articular in neuronal
knee joint
5/18 intra-articular in neuronal
knee joint
6/14 caudal neuronal

Treatment of Cancerous Cells and Oncogenic Tissues

[0249] Alternatively, hES eells may be administered according to the practice
of the present invention to supplement conventional chemotherapy treatment
of cancer patients. In conventional chemotherapy, cytotoxic agents are
administered to destroy cancer cells. However, cytotoxic agents do not
distinguish between normal cells and cancer cells, and may destroy the
patient's non-cancer cells, including the cells of the patient's irnmune system.
As a consequence, while undergoing chemotherapy, and for some period after
the chemotherapy stops, cancer patients are susceptible to infection due to
their compromised immune system. By administering hematopoietic stem
cells, neuronal stem cells and hES cells to patients undergoing chemotherapy
some portion of the injected cells will differentiate into a new immune system,
teplacing white blood cells, red blood cells, platelets and other cells desiroyed
by chemotherapy. Also, regeneration of aplastic bone matrow as a result of
radiotherapy and chemotherapy, through regulation of the mechanics of
mitosis, and restoration of normal cellular communication pathways boosts the
immune system and halts further deregulated mitosis. The hES cells and/or

their derivatives may be administered via intravenous or intramuscular



iv non neuronal 12/20 fin non neuronal 12/21 i mnon neuronal 12/22 im
non neuronal 12/23 int non neuronal 12/24 fin non neuronal 12/25 im
neuronal 12/26 i mneuronal 12/27 iv mxed 12/28 in neuronal 12/29 in
neuronal . DMPP3W7ii#6Feur onal 12/ 31 ira neuronal 1/1 i m PEBIAP2II22 in
m xed 1/4 int non neuronal 1/5 iv noridheuronal 1/6 intravenous

i nfusi on non neuronal 1/7 i mnon neuronal 1/8 i mnon neuronal

EXAMPLE 23: [0243] A 10 year old boy diagnosed with DVD who was abl e
to take a few steps with support was brought for therapy. He was not
able to turn on his own_on the bed or sit on his owmn. He could Ijft
his arms up to iBGeHIY or direpidopipisaptiondglol thoeioyth These SR Heo a5t on the
treatnent, his £HBRadt@é8bchba patinaiad chtdliing aNd IRwW Ge 3RPFink GLRY N
on his .owmn and can |ift a mug of water above his head to bathe. He
has not | ost mé?ﬁﬁ?weﬁﬁﬁﬁﬂfﬁﬁﬁlschedule of injections for this
patient is shown in Table 22. TABLE 22 Date

EXAMPLE  25:

[0250]) A patient reporting with grade I adeno-carcinoma underwent
chemotherapy treatment and surgery without success. Because of the onset of
multiple hepatic metastases with nodular appearance and celiac and
refropancreatic nodes, the patient needed supportive care.

[0251) hES cells and their derivatives according to the practice of the present
invention were administered in an amount of about 750,000 to about 150
million cells to the patient which resulted in remarkable improvements
including restoration of a uniformly heterogeneous liver that was formerly

nodular and an increased ecogenic area in the Iymph nodes.

[0252] The schedule of injections for this patient is shown in Table 23.
TABLE 23
Date Route of administration Cell types
3123 test dose non-neuronal
3/24 im non-neuronal
3/25 im non-neuronal
3/26 im non-neuronal
3727 im non-neuronal
3/28 iv non-neuronal
3/29 iv non-neuronal
3/30 v non-neurcnal
3731 iv neuronal
4/1 iv non-neuronal
472 im non-neuronal
4/3 v non-neuronal
4/4 iv non-netronal
415 iv neuronal
imx2 non-neuronal
416 iv non-neuronal
im neuronal
447 iv non-neuronal
4/8 iv non-neuronal
4/9 iv non-neuronal
4710 iv non-nénronal
4/11 iv non-neuronal
im neuronal




Route of adm nistration Cell types 1/20 in, non neuronal (test dose)
1/23 int_ non neuronal 1/24 in, non neuronal 103 iv 1/25 imnon
neuronal 1/26 i mneuronal non neuronal 1/27 imnon neuronal 2/1 fin
non neuronal 2/2 fin neuronal non neuronal 2/3 fin non neuronal 2/4
fin neuronal non neuronal 2/5 imneuronal 2/6 i mnon neuronal 2/7 fin
non neuronal 2/8 i mneuronal non neuronal 2/10 i mneuronal non

neuronal 2/11 fin neuronal non neuronal 2/12 i mneuronal non neuronal
2114

WO 2007/141657 PCT/AB2007/002292
109
4/12 iv non-neuronal
im neuronal
4/13 iv neuronal
im non-neuronal
4/14 iv neuronal
4/15 iv non-neuronal
im neuronal
4/16 iv non-neuronal
im neuronal
4/17 v non-neuronal
4/19 iv non-neuronal
im neuronal
4/20 iv non-neuronal
1 neuronal
4/21 iv non-neuronal
im neuronal
4/23 iv infusion neuronal
4124 iv non-neuronal
4/25 im non-neuronal
4/26 v ' non-neurcnal
4/27 im non-neuronal
5/2 iv non-neuronal
5/3 v non-neuronal
5/6 m neuronal
iv non-neuronal
5/7 im neuronal
non-neuronal
5/8 iv non-neuronal
5/12 iv non-neuronal
5/16 im neuronal
iv non-neuronal
5/18 iv infusion non-neuronal
5/1%9 iv non-neuronal
5/20 im neuronal
v non-neuronal
5/22 iv infusion non-neuronal
ivx2
5123 iv infusion . nen-neuronal
ivx2 '

Treatment of Aphthouns Ulcers/Lichen Planus

[0253] Yet another use of hES cells and/or their derivatives is in the treatment
of any ulcer in the mucosal areas of the body, sach as an aphthous ulcer of the
mouth. The cells are administered infravenously, intramuscularly and locally.

Daily injections are given intramuscularly or intravenocusly for the first 4



3

fin iv neuronal non neuronal 2/15 fin neuronal non neuronal 2/16 fin
néuronal non neuronal 2/17 fin neuronal non neuronal 2/18 fin
neuronal non neuronal 2/21 fin neuronal non neuronal 2/22 fin
neur onal nowOneUIf1exdsd 2/ 23 i m neuronal non neuronal 2/ 2dr/iB2mm7nams2
neuronal 2/25 i mneuronal 2/26 fin naa¢onal non neuronal 2/27 fin
neuronal non neuronal 2/28 fin neuronal non neuronal 3/28 i mneuronal
non neuronal 3/29 i mneuronal WO 2007/141657PCT/ 1132007/ 002292 104
3/ 30 i mneuronal non neuronal 4/4 im

months and intfavenous infusion every 15-30 days. Local application directly

or via mixing with a gel is also done.

EXAMPILE  26:

[0254] A 65 year old lady came with 2 tongue full of necrotic tissue and
aphthons ulcers which were painful. She had difficulty in eating and
swallowing and in speaking. On receiving hES cells she is better; finding it
easier to swallow and speak and opening her mouth better. She also shows

recovery with the nlcers and the necrotic tissue,

Treatment of Osteoarthritis, Arthritis, Ankylosing Joints

[0255) Yet another use of hES cells and/or their derivatives is in the treatment
of Ostecarthritis, Arthritis and Ankylosing Joints. Daily intramuscular
injections are given for priming x 10 days. Intra-articular injection of 750,000
to 80 million hES cells mixed with salumedrol is given and repeated 1% to 3
months jater.

Treatment of Brachial Plexus Injury

j0256] Yet another use of hES cells and/or their derivatives is in the treatment
of Brachial Plexus Injuries wherein the affected arm is paralyzed. The cells
are administered intramuscularly, intravenously and into the brachizal plexus
and repeated every 14 months for a year or until the arm is better,

Intravenous infusions are also used.

EXAMPLE  27:

[0257] The patient is a 26 year old male who suffered from a Brachial Plexus
Injury (Lt.) hand and had lost the function of it for the last 7-8 vears. With
stem cell treatment his left hand has become much better with more motor
power up to the elbow and wrists. He is able to move his wrist and the hand is

not as flaccid as before. He is also able to move his arm upwards.



neuronal 4/5 in neuronal non neuronal 4/6 in neuronal non neuronal
4/ 7 im neuronal non neuronal 4/8 i mneuronal non neuronal 4/9 im
neuronal non neuronal 5/16 in neuronal non neuronal 5/17 i m neuronal
non neur onaWo2¢0184163H neur onal non neuronal 5/19 iv i nfRcI/IBROONOIL292
neuronal 5/20 iv infusion non neurondll 5/21 i m neuronal non neuronal
5/ 22 i m neuronal non neuronal 5/23 i mneuronal non neuronal 7/27 iv
i nfusion neuronal 7/28 iv infusion imneuronal non neuronal 7/29 im
neuronal non neuronal 7130 i m neuronal

Treatment of Reproductive Disérders

[0258] Another use of hES cell transplantation according to the practice of the
present invention is the treatment of Reproductive Disorders, through the
restoration of fertility of patients suffering from testicular atrophy, ovarian

failure and azoospenmnia.

EXAMPLE  28:

[0259] Treatment of an azoospermatic’ patient with hES cells and their
derivatives including hematopoietic siem cell progenitors via local
intramuscular injection according to the practice of the present invention
resulted in the production of spermatozoa.  Also, infravenous and
intrarnuscular injections were used as well as direct injections into the testes

and also subcutaneous injection near the epididymis were used.

[0260] The schedule of injections for this patient is shown in Table 24.
TABLE 24
Date Route of administration Cell types
2/1 test dose non-neuronal
8/4 im non-neuronal
2/5 im non-neuronat
8/7 im non-neuronal
2/2 im neuronal and non-nenronal mixture
7127 im neuronal
3/6 im non-neuronal
9/1 im neuronal
9/2 im neuronal
9/6 im neuronal
9f7 im neuronal
9/12 im neuronal
9/13 im neuronal and non-neuronal mixture
1/17 iv non-neuronal
3/27 im non-neuronal
4/26 im neuronal
5/8 im non-nenronal
5/25 im non-nsuronal
8/11 im non-neuronal
/17 im non-neuronal
7 im non-neuranal




=

non neuronal 7/31 i mnon neuronal 8/1 i mnon neuronal 8/24 im

neur onal” non neuronal 8/25 i m neuronal non neuronal 8/26 iv infusion
m non neuronal 8/27 iv infusion i mnon neuronal 8/28 iv neuronal non
neur onal 8/¥WO2paF/1#x¢fUsi on i m non neuronal 8/ 30 i m non REUIB#GI00229205
8/ 31, .. non neuronal 9/1 i mnon neuridhal 9/2 iv infusion i mnon
neuronal 9/3 iv infusion irn non neuronal 9/4 in non neuronal 9/5 im
non neuronal 11/17 iv imm xed non neuronal 11/18 iv infusion im
neur onal non neuronal

Tissue Regeneration

(0261} hES cells may be administered according to the practice of the present
invention for the induction of tissue regeneration, including but not limited to
muscle regeneration, the treatment of liver cirrhosis, and in the formation of
new blood vessels (neo-vascularisation) which is effective in the treatruent of

degenerative diseases and in treating non healing ulcers.

Treatment of Diabetes

[0262] Another embodiment for the invention is the use of hES cells and/or
their derivatives, wherein said cells comprise insulin producing progenitor
cells, in the treatment of Diabeies. Diabetic patients are at four times higher
risk of suffering a heart attack or stroke and also have an increased risk of
multi organ degeneration and failure, including the kidneys, eyes, nervous
systemn and general Immunity. By freatment of diabetes through the
transplantation of insulin producing hES cells, and restoration of insulin
production in the body, there is a reduction in the need for insulin and a
reduction in the debilitating side effects.

[0263] ‘While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Diabetes comprises
intramuscular and intravenous injections twice a week during the first month
and iInjections once a week during months 3, 6, 11, and 12. Intravenous

infusions may also be given during month 6.

EXAMPLE = 29:

[0264] The patient is a 70 year old man with diabetes and who had suffered
hyperketoacidosis and was on 52 units of insulin and an oral hypoglycemic.
‘Within 6 months of therapy he was off all medications and insulin and is now
curently able fo maintain his blood sugar on a normal diet for the past 1%
years. He receives booster shots. .

[0265] The schedule of injections for this patient is shown in Table 25.

TABLE 25

| Date | Route of administration Cell types
9/5 test dose non-neuronal




o

11/19 iv infusion i mneuronal non neuronal 11/20 fin non neuronal

11/ 22 iv infusion neuronal 11/23 iv fin mxed non neuronal 11/24 iv
imm xed non neuronal 11/25 fin iv mxed 11/26 iin iv mxed 11/27 iv
in non neur¥RAPOTA4LEIB iv mixed 11/29 iv mixed 11/ 30 i nPEIBIDTOREE | v
in'" non neuronal 12/2 iv imnon neurdddl 12/3 iv i mnon neuronal 12/4
iv mxed 12/5- imiv non neuronal 1/2 immxed 1/3 in

9/6 im neuronal
9/7 . Im neuronal
O/8 im non-neuronal
9f9 im non-neuronal
09/12 iv neuronal
9/13 im . non-neuronal
9/19 im neurcnal and non-neuronal mixture
922 iv non-neuronal
9/26 im neuronal and non-neuronal mixture
9/29 im nenronal and non-neuronal mixture
10/3 im neuronal and non-neuronal mixture
10/5 im non-neuronal
10/10 im non-neuronal
10/13 iv : non-neuronal
10/17 im neurcnal and non-neuronal mixture
10/20 v non-neuronal
10/24 v neuronal and non-neuronal mixture
10/31 iv neuronal and non-neuronal mixture
11/3 ’ v neurcnal and non-neuronal mixture
11/7 im non-nenronal
11210 im non-neuronal
11/14 iv neuronal
11/17 im. non-neuronal
11/21 1 non-nenronal
12/12 iv non-neuronal
12/19 v neuronal
12/26 iv non-neuronal
1/4 im non-neuronal
8/18 m non-neuronal
8/21 im non-neuronal
8/22 im non-neuronal
8/24 im non-neuronzl
8/26 im non-neuronal

EXAMPLE  30:

[0266] A 54 year old man presented with uncontrolled diabetes mellitus for
the past three years and was taking insulin 42 units along with an oral
hypoglycemic. His fasting blood sugar was 200 mg/dl and his post prandial
sugar was 280 mg/dl with all the medications.

[0267] After taking hES cells for three weeks he has stopped taking insulin

and is on a reduced dose of hypoglycemic drugs. He is feeling much better

and is more alert.

[0268}) The schedule of injections for this patient is shown in Table 26.
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non neuronal 1/4 imnon neuronal 1/5 iv infusion imnon neuronal 1/6
iv infusion immxed non neuronal 1/7 iv infusion mixed 1/8 iv

i nfusion i mm xed non neuronal 1/9 in non neuronal WO

2007/ 141657FCRITA4BE07/ 002292 106 Treat nent of Cardi acPOIEReSE822%¥Nd
Di sorders [0245] Another use of |iES d& 1| transplantation according to
the practice of the present invention is in the treatnment of Cardiac
Di seases and Disorders including but not limted to Restrictive

Car di onyopat hy, Heart Failure, Sinus Bradycardia and Coronary Artery
D sease. Sone portion of the differentiated cells are incorporated
into the patient's cardiac tissue, reproducing and repairing the
damaged nuscl e.'I‘P{HIZEﬁ VWil e admi nistration protocols may be varied to
suit the parti ¢tha+—patient—atypical—prot-ocol—forthettreatnentof
Cardi ac D seases and DP§18rders corrprrgggtef’ﬁtranuscul ar At pes
i ntravenous injections every| ot ha{dndﬂiytrsftm 2 wgeks and then every |3
dayS for the n-H—%"‘“‘, ettt r-afuSeurar— |J ectH-ons—of At h
along with int avenous 13 usi ons dur i ng"font hs 3, 6, B"’“%W&@?Séf

I ntracardi ac ifjectiong/iar ou’nd t he damagﬁd area nmay be m@nwemrodalr i Ng

b ass surger BEXANPEEZA-—F0 247 -A—patient—tht

Cglroda Synd?orrg vmth Si H{Jz?qBr adyca{cITa Was advilsed t o HEV&HOR?
pace- maker inpllanted. THa patient was 'idhreat ed accordi ngmixedt he
pr actice of the¢ plfoclu.uzzuvclui or—whet c:ini_? tHhe—ti-ES—cett+s I%&%ld)rhc| ¥
derivatives 1n¢luding héffat opoietic stemcell progenitors via

i ntravenous i njtection, 183 supcut aneous imj ection, or i nt rmmaécul ar
injection or ir '1 rnjection—ot g JOgt<
adm nistered in_an anpunt of!{ about 750, 000 fo_ak Lon
cel I's. The patitent shoW$ signs of inpréwenent after undergeishg the
treatnent w th ES—Tett ndy the Tieed g, a pace-Taker
elimnated. [0248] The Slchf?;du e of injec Ihlrlons f this o%@?lgﬁrfn?ls

ool o

shown in Tabl e[22. TABLE®2 Date Route #h admi nj strati orpn@shionglypels
716 test dose -Meur gzl 719 TM X 2 gguronal [ 7121 TT Xagekgur onal
7/26 imx 2 nedronal 107 8/4 imx 2 neuronpl 8/10 imx 4
neuronal 8/26 ijm x 2 néd#%nal 9/1 imx ®neurongl neuronal

1730 im neuronal

1/31 im mixed

EXAMPLE  31:

[0269} A 45 year old man had angina and was diabetic. He was on insulin and
an oral hypoglycemic and had undergone angioplasty.

[0270] Three months later after receiving hES cell treatment he has stopped
insulin and is on a reduced dose of oral hypoglycemic. His records of blood

sugar and medication are showing well controlled blood sugar levels.

[0271] The schedule of injections for this patient is shown in Table 27.
TABLE 27

Date Route of administration Cell types

8/21 im non neuronal (test dose)
8/22 im non peuronal

8/23 im non neuronal

8/24 im non neuronal

8/25 im 100 heuronal



918 iv neuronal 9/15 i m neuronal and non-neuronal m xture 9/22 iv im
neur onal non-neuronal 9/28 caudal neuronal 10/13 iv x 2 neuronal and
non- neuronal m xture 10/27 int x 2 neuronal and non-neuronal m xture
neuronal 11/8 imx 2 non-neuronal 3/23 intra-articular in knee joint
neuronal 4/14 intra-articular in knee joint neuronal 5/18
intra-articular in knee joint neuronal 6/14 caudal neuronal
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3/ 25 i mh@A- neulonal im non neuronal
11/25 iv infusion neurcnal
11/26 iv infusion neuronal
11/27 Im non neuronal
11/29 v neuronal

im non neuronal
11/30 iv infusion neuronal
12/1 iv infusion neuronal
12/10 iv infusion mixed
12/11 im non neuronal
12/13 im non neuronal
12/16 v infasion nevronal
12/17 iv infusion neuronal
12/18 im non nevronal
12/20 m neuronal
12/21 m neuronal
12/22 v neuronal
1/5 im non neuronal




- =

3/ 26 i m non-neuronal 3/27 i mnon-neuronal 3/28 iv non-neur _onal "3/ 29
i v non-neuronal 3/30 iv non-neuronal 3/31 iv neuronal 4/1 iv

non- neuronal 4/2 i mnon-neuronal 4/3 iv non-neuronal 4/4 iv

non- neur onaWo04¢08/141657 n X 2 neuronal non-neuronal 4/ 6 i RXCT/ABRG7/002292 _
non- neuronal neuronal 417 iv non-neunthal 4/8 iv non-neuronal 4/9 iv
non- neuronal 4110 iv non-neuronal 4111 iv i mnon-neuronal neuronal
109 4/12 iv fin non-neuronal neuronal 4/13 iv

1/6 im non nenronal
iv
1/8 im non neuronal

Treatment of Interstitial Lung Disease

EXAMPLE  32:

[0272] A middle aged lady came to the clinic suffering from ILD (interstitial
lung discase). She was in a terminal stage with SPO; 69% at rest. As of now
with hES cell treatment her disease has stopped progi'essing. The patient is
feeling much better overall and even her breathing has improved. The
treatinent is comtinning. There are breath sounds that can be heard on

auscultation and her overall pulmonary function tests show some

improvement.
[0273) The schedule of injections for this patient is shown in Table 28.
TABLE 28
Date Route of administration Cell types
10/16 im non neuronal (test dose)
10/17 im non netironal
10/18 im non neuronal
10/19 iv neuronal
epidural non neuronal
nebulisation
10/20 v : neuronal
nebulisation
10/2} v : nenronal
nebulisation
10/22 m neuronal
iv non neuronal
nebulisation
10/23 iv neuronal
nebulisation
10/24 im non neuronal
nebulisation
10/23 im mixed
iv
nebulisation
10/26 iv mixed
nebulisation
10/27 v mixed
nebulisation :




i m neur onal non-neuronal

neuronal 4/16 iv i mnon-neuronal
i Vv 1 mnon-neuronal neuronal

i m non- neur onal neuronal

non- neuronal 4/25 i n non-neuronal

4/ 14 iv neuronal
neur onal
Y

i N non-neur onal
i v non-neuronal
i N non- neur onal
i nf usi on neur onal

neur onal

4/ 24 iv

4/ 26 i v non-neuronal 4/27

non-neuronal 5/2 iv non-neuronal 5/3 iv non-neuronal 5/6 imiv
neuronal non-neuronal 5/7 in neuronal non-neuronal 5/8 iv
WO 2007/141657 PCTAB2007/002292
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10/28 iv neuronal
nebulisation
10/29 iv neuronal
nebulisation
10/30 v mixed
nebulisation
10/31 iv mixed
nebulisation
11/2 iv mixed
nebulisation
11/3 iv mixed
nebulisation
11/4 iv mixed
nebulisation
11/5 iv mixed
nebulisation
11/6 Y mixed
nebulisation
11/7 iv mixed
nebulisation
11/8 iv non neuronal
nebulisation
11/9 iv mixed
nebulisation
11/10 iv non neuronat
nebulisation
11/11 iv mixed
nebulisation
11/12 iv mixed
nebulisation
11/13 v mixed
nebulisation
11/14 v mixed
nebulisation
11/15 iv neuronal
nebulisation
11/16 im neuronal
v non neuronal
nebulisation
11/17 im non neuronal
v
nebulisation
11/18 im non neuronal
iv
nebulisation
11/19 im non neuronal
iv
nebulisation
11/20 M non neuronal




non- neur onal

5/ 12 iv non-neuronal

5/ 18 iv infusion non-neuronal

neur onal
infusion iv x 2

non- neur onal

non- neur onal

5/16 imiv ne
5/ 19 iv non-neuro

5/22 iv infusion iv X 2 non-neuronal

Treat ment of Apht
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5/23 iv

Pl anus [ 0253] Yet another use of hES cells and/or their derivatives is

in the treatnent of any ulcer in the nmucosa] areas of the body,

as an aphthous ulcer of the nouth. The cells are adm ni stered

i ntravenously,

intranuscularly and locally. Daily injections are

gi ven intramagewt/andsy or intravenously for the first BCT/iBE07/002292
2007/ 141657MT/ 10132007/ 002292 110 nomtshs and i ntfavenous i nfusion

every 15-30 days.
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nebulisation

€St @@Sfeuronal

12/6

iv
nebulisation

noen neuronal

1217

iv
nebulisation

non neuronal

12/8

iv
nebulisation

non neuronal

12/9

iv
nebulisation

neuronal

12/10

iv
nebulisation

neuronal

12/11

iv
nebulisation

non neuronal




non-neuronal 8/ 4 i mnon-neuronal 2/5 in non-neuronal 8/7 im

non- neuronal 2/2 i m neuronal
neuronal 3/6 i mnon-neuronal 9/1 in neuronal
9/ 12 in neuronal

neuronal 9/7 i m neuronal
non-neuronal m xture 1/17

i Vv non-neuronal

and non-neuronal m xture 7/27
i n neuronal
i m neur onal
i m non- neur onal
i m neuronal 5/8 i mnon-neuronal 5/25 inn non-neuronal 8/ 11 im

non-neuronal 8/ 17 in non-neuronal 9/7 in non-neuronal WO
2007/ 141657PCT/ 1 132007/ 002292 112 Ti ssue Regeneration 0261%
may be admi nVY8E¥&H¥Hccording to the practice of the SR

12/12 iv non neuronal
nebulisation
12/13 iv non neuronal
nebulisation
12/14 iv non neuronal
nebulisation
12/15 iv non neuronal
nebulisation
12/16 iv non neuronal
nebulisation
12/17 iv non neuronal
nebulisation
12/18 iv non neuronal
Nebulisation
12/19 v non neuronal
nebulisation
12/20 v non neuronal
nebulisation
12/21 iv non neuronal
nebulisation
12/22 iv neuronal
nebulisation non neuronal
12/23 im neuronal
iv non neuronal
nebulisation
12724 im neuronal
v non neuronal
nebulisation
12/25 im mixed
iv
12/26 iv mixed
nebulisation
12727 iv mixed
nebulisation
12/28 iv mixed
nebulisation
12/29 im neuronal
iv mixed
12/30 im neuronal
iv
nebulisation
12/31 im neurcnal
iv mixed
nebulisation
1/1 im mixed
iv
nebulisation
1/2 im mixed
v

i m

and

hES cel |l s




invention for the induction of tissue regeneration,
limted to nuscle regeneration,

the treatment of

i ncl udi ng but
i ver cirrhosis,

not
and

in the formati on of new bl ood vessels (neo-vascul arisation) which is
effective in the treatnment of degenerative diseases and in treating

non heal i ng ul cers.

Treat ment of Di abetes [0262] Anot her enbodi nent

for the invention is the use of hES cells and/or their derivatives,
wherein said cells conprise insulin producing progenitor cells,

the treat ment of

Di abet es.

Di abetic patients are at four tines hi

n
gher

ri sk of suf ¥@PHYMASReart attack or stroke and al so hBGEBENPHEFeased
risk of multi organ degeneration and%ilure, including the kidneys,

eyes,

nervous system and gener al
t hrough the transpl antation of

and

inmunity. By treatnent of diabetes
i nsulin producing hES cells,

restoration of insulin production in the body, there is a reduction
in the need for fimsutin and T euUGL L ab ( Ne [debi rTtatring side
effects. [0263] Wi Te g@dm ni SYTati on Pi@t 0COl 5 Ay Dendfdieu@ial 10 Suit
the particular patient, a ty@ical protwcol for {the treatnent of

Di abet es conprides intranuscyl ar amdbuiigatisravenoys injections tw ce a
week during the|(firstidonth and i njecitons oncqd a weednmuonsig nonit hs
3, 6, 11, and 13. Intravenoug infusions may al 4o be given during
month 6. EXAMPLE_29: [0264] The pat iebhlisatien 3 70 jyear old man with

di abet es and whdq had 34 fered hyper ke¥®aci dosi § and wa8weRfl 52 unif s
of insulin and gn oral hypogllycemic. Wthin 6 npnthsmﬁFwPW@Papy hie
was of f all nedilcati-ons—and insul i PEPRIRENOR nowlcurrently—able to

mai ntain his bl qod sué@k on ? normal Wet for tjhe past“ﬁ“ﬁ ears.| He
receives booster| shots. [026] The a&@?’HLE of i|nj ect "OHE™FOT this
patient is showti pie— 25 TABEE 2 Date Rogte—of —agpgy—stratipn
Cell types 9/5 tlest dose non-neuronal j, 113 9/6 |i m negpadond/ 7 - KI n
neuronal 918 i m{non-neuronal |9/9 S HQfsdeyronalj 9/12 1v neuronal B/ 13
S non-neuronal 97719 Sifeurongl and nofp neuronal] m Xt Ur gfh2Z2 1V

non- neuronal 9/ 26 i mneuronall and noniweur onal m Xt ufich BhRBali M

neur onal and norn- neuronal ni Xture #AébuBss#ibmn neurjonal and non- neur onal

m Xture 10/5 S n
non- neur onal 10/

on- neufonal 1

17 i m neurondl

0/ 10 i m fman- neur on

and nom« neur onal

al 10/ 18used
m xt eerenet®hal0 | v

iv

nebulisation
1710 im mixed
iv non neuronal
nebulisation
1/11 im mixed
iv non neuronal
nebulisation
1/12 im mixed
iv non neuronzl
nebulisation
1/13 v mixed
1/14 im mixed
iv non neuronal
nebulisation
1/15 im neuronal
v non nevronal
nebulisation
1/16 im mixed
iv nosn neuronal
nebulisation
1/17 im mixed
iv non neuronal
Nebulisation
1/18 ™ mixed
IV non neuronal
nebulisation
1/19 im mixed

nion neuronal




non- neuronal 10/24 iv neuronal and non-neuronal m xture 10/31 iv
neuronal and non-neuronal m xture 11/3 'iv neuronal and non-neuronal
m xture 11/7 i mnon-neuronal 11/10 i m non-neuronal 11/14 iv neuronal
11/ 17 i m non-neuronal 11/21 i m non-neuronal 12/12 iv non-neuronal

12/ 19 iv neuronal 12/26 iv non-neuronal 1/4 i mnon-neuronal 8/18 im
non- neuronal 8/21 i mnon-neuronal , 8/ 22 i mnon-neuronal 8/ 24 im
non- neuronal 8/26 int non-neuronal EXAMPLE 30: 102661A 54 year old
man presented with uncontrolled diabetes nellitus for the past three
years and wawob@kifgs7i nsulin 42 units along with an oralm2007/002292
hypogl ycem c. His fasting bl ood sugarizmas 200 ng/di and his post
prandi al sugar was 280 ng/dl with all the nmedications. [0267)After
taking hES cells for three weeks he has stopped taking insulin and is
on a reduced dose of hypoglycem c drugs. He is feeling nuch better

and is nore alept. [0268] The schedule of injections for this patient
is shown in TablLe 26 TABLE 26 Daebulmalifte of Administration Celll
types 1/20 i_m non neuronal
iv
nebulisation
1/21 im mixed
iv
nebulisation
1/22 im mixed
iv
nebulisation
1/23 im neuronal
iv . mixed
nebulisation
1/24 im neuronal
iv mixed
nebulisation
1/25 im neuronal
iv : mixed
nebulisation
1/26 m neuronal
iv mixed
nebulisation
1/27 m neuronal
iv mixed
nebulisation
1/28 im neuronal
iv mixed
nebulisation
1/29 im neuronal
iv mixed
nebulisation
1/30 im non neuronal
iv
nebulisation
1/31 im non neuronal
iv
nebulisation
New Drug Development
[0274] Still another use for hES cells is for developing and testing new drugs.

Yor example, hES cells may be cultured according to the practice of the
present invention and used as 2 snbstrate for testing the targets, mode of
action, uptake, metabolism, excretion, toxicity and safety of new chemical
entities, drug candidates and new pharmaceuticals during pharmaceutical

research and development. In one embodiment, the present invention relates



-~ =

1/18 in neuronal (test dose) 1/19 in on neuronal 1/20 in non neuronal
1/21 im mxed 1/227jut mxed 1/23 immxed 1/24 in neuronal 1/25 im
neuronal 1/26 in non neuronal 1/27 in non neuronal 1/28 in neuronal
1/29 i m nedVBAW 41650 i m neuronal 1/31 imm xed EXAVPTEBI0074032691A
45 year old man had angi na and was dil#betic. He was on insulin and an
oral hypogl ycem ¢ and had undergone angi opl asty. 102701Three nont hs
| ater after receiving hES cell treatnent he has stopped insulin and
is on a reduced dose of oral hypogl ycem'c Hi s records of blood sugar

d d t bl oad
?8272?Thgasgﬁgéoﬁirn§ethopo%r gstfngo e Ort ? cgm 1911% Hﬂgrc Ig\cﬁ?cli/éf tFe%'

i'nj ¢ S
27. TABLE 27 DdtuvaRuer, eompnadmﬂhstlgdtﬁsow“@@hﬂmt W@N@i\f’e& iwbhoed

neuronal (test ng%%cﬂ%&%étﬁa BB GHRRR nGhSfreldhed BFmB HLERR £424

i m non neuronal
determining the effect of the compound on the cells.

EXAMPLE  33:

j6275] The effects of the antibiotics tetracycline and cefiriaxone on cultured
hES cells was analyzed along with the patient's serurm. These drugs were
introduced separately as well as together in different concentrations and the
effects studied on the stem cells. FRinally the dose of the medication and the

efficacy of the drugs were determined.

Drug Delivery

[0276] Another use for hES cells and/or their derivalives is 1o carry drugs fo
the site of an injury or disease for localized delivery. hES cells and/or their
derivatives may be incubated in the presence of a drug so that the cells take up
the drug. The loaded cells can then be delivered locally to the treatment site
where the drug will diffuse out of the cells and treztment of the injury or
disease will ensue. In another embodiment, the loaded cells can be delivered
to a site other than the damaged or diseased area if the damaged or diseased
axrea is unsuiteble for direct application of the dmug (eg., the area is too
damaged for direct injection of the drug). This method of drug delivery allows
for the use of drugs that would be toxic if administered systematically to a
subject. The method also allows higher concentrations of the drug to be
administered to the site than may be possible by other routes of administration.
In a further embodiment, hES cells and/or their derivatives can be loaded with
one or more drugs that will enhance the treatment produced by the
transplantation of the cells themselves. Non-limiting examples include
loading cells with antihypertensive agents for treatment of cardiac disease,
loading cells with chemotherapeutic agents for treatment of cancer patients,
and loading cells with neurotrophic factors for treatment of SCI. In one
embodiment, the present invention relates to methods for delivering a drug to

a subject comprising culturing LES cells and/or their derivatives obtained by



i mnon neuronal 115 8/ 28 i mnon neuronal 8/ 30 in non neuronal 9/1
fin non neuronal 9/4 in non neuronal 9/6 iv non neuronal 9/8 in non
neuronal 9/11 i mnon neuronal 9/13 i mnon neuronal 9/18 i mnon
neuronal 9/20 in non neuronal 9/25 i mnon neuronal 9/28 i mnon
neuronal 9/29 fin non neuronal 9/30 i mnon neuronal 10/9 i mnon
neuronal 10/11 in non neuronal 10/18 in non neuronal 10/23 im non
neuronal 10/25 i mnon neuronal 10/31 in non neuronal 11/2 im

WO 2007/141657 PCT/IB2007/002292
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the methods of the present invention in the presence of the drug, wherein the
cells take up the drug, and administering the cells to a site in the subject,
wherein the drug is delivered. -

[0277) In one aspect of the invention, the culture methodologies of the present
invention allow the exposure of the hES cells and/or their derivatives to drugs
and other active agents in vitro prior to transplantation, as compared to
administering the drugs or active agents directly to patients. Exposure of the
cells in vitro advaniageously provides the positive effects of the drugs (e.g.,
the neurotrophic effects of valproic acid) while avoiding the toxicity of

systemic administration of the drug,.

Spinal Cord Injury Treatment: Case S'tl:ldit‘-S

[0278] Clinical treatments using hES cells and their derivatives for SCI have
shown remarkable results. Given the nature of the practice of the present
invention, and that the patients were incurable volunicers, and that their
condition was ASIA A chronic SCI, and therefore beyond the stage at which
natural neural regeneration processes are possible, double-blind or placebo
controlled trials have not been carried out, in respect of the Doctors oath. The
results of the protocol are demonstrated through the detailed examples

provided as case studies below.

CASE STUDY 1

[0279] The practice of the present invention resulted in the reversal of the
symptoms of SCI in a subject suffering from SCI by transpiantation of hES
cells according to the protocol described herein.

[0280] ReRo 1.3.4./000/220905/a, a 29 year old subject with a C6-C7 fracture
and dislocation was declared unireatable by different medical practices. The
subject had no sensation from the inter mammary area downwards, and was
unable to sit on his own, had no bladder or bowel control, was not able to
move his arms and fingers and had no power or tone in his legs. The subject
had developed non-healing bilateral bedsores during a period of three years.
Administration of hES cells and their derivatives according to the practices of

the present invention was initiated under these conditions as follows.



non neuronal 11/08 in non neuronal 11/11 iv infusion mxed 11/12 iv
i nfusion m xed 11/13 i m non neuronal 11/15 fin non neuronal 11/17 in
non neuronal 11/18 iv infusion neuronal 11/19 iv infusion neuronal
11/20 i m non neuronal 11/22 in non neuronal 11/25 iv infusion
neuronal 11/26 iv infusion neuronal 11/27 i m non neuronal 11/29 iv
fin neuronal non neuronal 11/30 iv infusion neuronal 12/1 iv infusion
neuronal 12/10 iv infusion mxed 12/11 fin non neuronal 12/13 i mnon
neuronal 12/16 iv infusion neuronal 12/17 iv infusion neuronal

WO 2007/141657 PCT/IB2007/002292
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[0281] A pharmaceutical composition containing approximately about
750,000 to about 80 million hES cells and their derivatives including
hematopoietic stem cell progenitors and neuronal stem cell progenitors was
diluted in sterile normal saline to a final volume of 0.25 to 1.0 ml, karyotyped,
tested for contamination, viability and count using standard protocols and then
administered by subcutaneous injection in the forearm. The subject was
observed for anaphylactic shock, pain or inflammation at the site of the
injection, generalised itching, flushing or fever after five minutes, ten minutes,
fifteen minutes, thirty minutes, one hour and twenty four hours.

[0282] Treatment of the subject was by administration of a subcutaneous
priming injection of a pharmaceutical composition containing 750,000 to 80
million hES cells and their derivatives, wherein said cells comprise
hematopoietic stem cell progenitors and neuronal stem cell proéenitors,
resuspended in a volume of 0.25 ml to 1.0 ml of sterile noxmal saline. A
further priming injection carrying the same number of hematopoietic stem
cells and neuronal stem cells resuspended in 0.25 ml to 1.0 mi of sterle
normal saline was administered by intramuscular injection. A final priming
injection of 750,000 to 80 million neuronal stem cell progenitors resuspended
in a volume of 0.25 ml to 1.0 ml of sterile normal saline was administered by
intravenous injection. '

[0283] Direct treatment of the SCI according to the practice of the present
invention was performed by resuspension of a pharmacentical composition
comprising 750,000 to 80 million hES cells and their derivatives, wherein said
cells comprise neuronal stemn cell progenitors, resuspended in 2 volume of 2
ml of sterile normal saline and further diluted to 15 ml to 40 ml of sterle
normal saline and administered by epidural injection at the site, below the site,
and above the site of the lesion seven days after the first priming injection.
Treatment by administration of epidural injection was repeated after one and a
half months of priming, four months after priming, and six months after
priming.

[0284] In addition to the epidural administration, the subject was treated by
intrathecal injection of a pharmaceutical composition comprising 750,000 to
11 million hES cells and their derivatives, w_herein said cells comprise

hematopoietic stem cell progenitors and neuronal stem cell progenitors



12/ 20 in neuronal 12/21 in neuronal 12/22 iv
neuronal 1/5 i mnon neuronal WD 2007/141657Per-1E2007/002292 116 1/6
I mhr non nenonal 1/8 imnon neuronal Treatnent of Interstitial Lung
D sease EXAMPLE 32: [0272] A m ddl e aged | ady canme to the clinic
suffering from TLD (interstitial Jung disease). She was in a termna
stage with 8P02 69% at rest. As of now with hES cell treatnent her

di sease has stopped progressing. The patient is feeling nuch better
overall and even _her_breathing has inproved. The treatnent is
continui ng. THEMFIUFE breath sounds that can be heard A BV 2t i on
and her overall pulnmonary function te¥ls show sone | mprovenent .

[ 0273] The schedul e of injections for this patient is shown in Table
28. TABLE 28 Date Route of administration Cell types 10116 i m non
neuronal (test dose) 10/17 imnon neuronal 10/18 imnon neuronal

10/ 19 iv epi dur akesnebudell ¥a2 ind nf Neile cormlal sathfe e Whd Hod mdRh2Rek Mhe start
nebul i sation neupgpal..4Qt41l iv nebulisation neuronal 10/22 imiv

nebul i sation neuronal_non neuronal 10/23 iv
[0285] In addition, the subject was treated with an epidural injection of a

12/ 18 i n non neuronal

pharmaceutical composition comprising 750,000 to 80 million hES cells and
their derivatives, wherein said cells comprise neuronal stem cell progenitors,
resuspended in 2 ml of sterile normal saline and further diluted to a final

volume of 4 ml, twice daily for three consecutive days.

[0286) The schedule of injections for this patient is shown in Table 29.
TABLE 29
Date Route of Cell types
administration
2/24 test dose non-neuronal
8/25 imx 3 hES
8727 imx2 neuronal
8/28 spray for bed sore neuronal
8/29 im x 4 neuronal
9/6 imx2 neurcnal
9/8 epidural neuronal
9/9 iv neuronal
9/10 im non-neuronal
9/14 im neuronal and non-neuronal mixture
10/4 im non-neuronal
intrathecal
10/7 im non-neuronal
deep spinal
10/15 im neuronal
10/21 im non-neuronal
10/26 iv neuronal
11/7 im non-neuronal
3N im neuronal
deep spinal x 3
3/2 imx 2 neurcnal
3/3 imx2 neuronal
3/5 im neuronal
3/6 imx 2 neuronal
3/7 imx 2 neuronal
3/8 im neuronal
epidural x 2
3/9 epidural catheier neuronal
3/10 epidural catheter neuronal
3/11 epidural catheter neuronzl
3/12 desp spinal neuronal
3/13 deep spinal neuronal




nebul i sati on neuronal 10/24 i m nebulisation non neuronal 10/25 in-s
i v nebulisation m xed 10/26 iv nebulisation m xed 10/27 iv
nebul i sation m xed 117 10/28 iv nebulisation neuronal 10/29 iv
nebul i sati on neuronal 10/30 iv nebulisation m xed 10/31 iv
nebul i sation m xed 11/2 iv nebulisation nxed 11/3 iv nebulisation
m xed 11/4 iv nebulisation mxed 11/5 iv nebulisation mxed 11/6 iv
nebul i sation mxed 11/7 iv nebulisation m xed 11/8 iv nebulisation
non neuronal 11/9
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3/14 " im ) nteuronal
3/15 im neuronal
3/16 im neuronal
3/17 im neuronal
3/18 im neuronal
3/19 im neuronal
3/20 im neuronal
3/21 im neuronal
3/22 im neuronal
3/23 im neuronal
3/24 im neuronal
3/25 im neuronal
3/26 im newronal
3/27 im nenronal
3/28 im neuronal
3/29 im neurcnal
3/30 im - neuronal
3/31 m neauronal
5/1 im neuronal
5/2 im neurornal
5/3 epidural catheter neuronal
5/4 epidural catheter neuronal
5/5 epidural catheter neuronal
5/6 im neuronal
5/8 im non-neuronal
5/12 im ) neuronal
10237} The neurological well-being of the subject was evaluated at regular

intervals after the start of treatment, and a marked improvement of the mental

state and general hygiene of the subject was observed afier two weeks as

shown in TABLE 30.
TABLE 30
Time Period | Mental State Hygiene Behavior | Cranial
Nerves
0 day Depressed Poor Polite Normal
3 days Depressed Poor Polite Normal
15 days Hopeful Average Polite Normal
2 months Happy Average Polite Normal
3 months Hopeful Average Polite Normal
10 months Very Happy Average Polite Normal
and looks forward
to life




iv nebulisation m xed 11/10 iv nebulisati On non neuronal 11 /11 iv
nebul i sation m xed 11/12 iv nebulisation m xed 11/13 iv nebulisation
m xed 11/14 iv nebulisation m xed 11/15 iv nebulisation neuronal
11/16 imiv nebulisation neuronal non neuronal 11/17 imiv
nebul i sati on non neuronal 11/18 imiv nebulisati on non neuronal
in iv nebulisation non neuronal 11/20 | M non neuronal WO

2007/ 141657PCT/ D32007/ 002292 118 |v Nebulisation 11/21 imiv
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11/ 19

[0288] Signs and symptoms typical of damage to the autonomous nervous
system as a result of a C6-C7 fracture were evaluated during the course of the
treatment. A marked and progressive improvement in all parameters tested,
including the ability to sense deep pressure, sense of touch, sensation, balance,
ability to sense pain, ability to sense change in temperature, involuntary
movements, presence of cold sweats, giddiness, blood pressure, breathing
difficulty, abnormal pesture whilst lying down and ability to sit unaided, was

observed as shown in TABLE 31.

TABLE 31
Time Deep Touch Sensation | Balance | Pain Temp.
Period Pressure < .
0 days Inter- Lower Lower Not Upper Upper
mammary | border border sitting border border
of clavicle | of clavicle of clavicle { of clavicle
3 days Umbiticus | Arm Inter- | Arm Inter- | Not Inter- Inter-
mammayy | mammary | sitting manumary | mammary
forearm
15 days Below Kiphi- Xiphi- Sitting Xiphi- XNiphi-
umbilicus sternum sternum . sternum stermum
and and and
inner arm ner arm inner arm
2 months | Ischial Ischial Xiphi- Sitting Ischial Ischial
spine spine sternum very well | spine spine
and
inner arm
3 months | Upper Ischial Xiphi- Siting Tschial Ischial
border spine sternum spine spine
of thigh and
inmer arm
10 months 1 « Perineal Umbilicus | Sitting Perineal Perinea!l
weil
035.06 Perineal Half way | Umbilicus | Sitting Perineal Perineal
Down well
thighs
TABLE 31 (cont'd)
Abnormal
Time Cold g - Posture
Period Sweats Giddiness BP Respiration While lying
Down
. Diaphraganatic | Unable to sit
0 days it -+ Fluctuating breathing
3 days 3 Fluctuating D1aph.1:agmauc Unable to sit
breathing




nebul i sati on non neuronal 11/23 iv nebulisation neuronal 11/24 iv
nebul i sati on non neuronal 11/25 iv nebulisation non neuronal 11/26 iv
nebul i sati on non neuronal 11/27 iv nebulisation non neuronal | 1/28
ini iv nebulisation non neuronal | 11/29 in iv nebulisation non
neuronal 11/30 imiv nebulisation non neuronal 12/1 iv nebulisation
non neuronal 12/2 iv nebulisation non neuronal 12/3 iv nebulisation

non neuronal 12/4 , iv nebulisation non neuronal 12/5 iv nebulisation
non neuronal 12/6 iv nebulisation non neuronal 12/7 iv_nebulisation
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-t ..
15 days + Stable normal Sitting stable
. +on . Sitting very
2 months nil siiting Stable normal Well
3months | nil '; t‘;}.‘;g Stable nommal 3}2;"’5 very
+on Standing with
10 months { nil standi Stable normal calipers and
g walking frame
Standing with
calipers and
05.06 nil nil Stable normal walking frame
and takes a
step forward
[0289] Bladder and bowel dysfunction is commonly associated with

neurological damage as a result of SCI. This damage results in impaired
bladder control, bladder stream and sensation of fuliness in the bladder, bowel
control, time for evacuation of the bowsl and sensation in the bowel. During
the course of the treatment, marked and progressive improvements in all

parameters tested were observed as a result of the treatment as shown in

TARLE 32.
TABLE 32
Involunt Time
Time ary Bladder Bladder Sensation | Bowel of Sensation
period Movem | Control Stream (bladder) Control E . {bowel)
ents vacuation
0 day Nil Nil Nil Nil Nil 3 hours Nil
3 days Nik Nil Nil Nil Wil 3 hours Nil
15 days | Nil Nil Nil Nil Nij 2.5 hours Nil
2 Ni Nil Nil Nil Nil 2 hours +
il
months
3 . Wil Nil Started 0.5 hours +4
Nil +
months
[0290} Changes in the motor function of the upper body, as evidence for

neural regeneration at the site of the C6-C7 lesion were evaluated during the
course of the treatment. Marked and progressive improvements in shoulder
movement, wrist and finger movement, power in the fingers, tendon reflexes,
strength of limb movement, muscular atrophy and hand grasp were observed
as shown in TABLE 33.

TABLE 33



12/8 iv nebulisation non neuronal 12/9 iv nebulisation neuronal 12/10
iv nebulisation neuronal 12/11 iv nebulisation non neuronal 119

12/ 12 iv nebulisation non neuronal 12/13 iv nebulisation non neuronal
12/ 14 iv nebulisation non neuronal 12/15 iv nebulisation non neuronal
12/ 16 iv nebulisation non neuronal 12/17 iv nebulisation non neuronal
12/ 18 iv Nebulisation non neuronal 12/19 |V nebulisation non neuronal
12/ 20 iv nebulisation non neuronal 12/21 iv nebulisation non neuronal
12/ 22 iv nehwbgaﬁﬁhag neuronal no neuronal 12/23

m i
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Time Shoulder | Wrist Reflex of | Power Atwophy Hand
Period Fingers Tendons Grasp
L R |t r ! Rlspawr|srawer
0 day Shrugging | Wrist drop | Biceps 4230 |03+4+4+ | Nil
| Wasted Brisk B/L
+ finger Bilateral
No
movement
3 days Shrugging | Wristdrop | Biceps |4 2 3 0 | O 3+4+4+ | Nil
Wasted Brisk B/L
+ finger Bilateral
No
movement
15 days Shrugging | Wrist drop | Brisk 4 343 (03 4 Present
Better 4+ Can hold
+ Can grasp Glass
: Can
- | move
wrist
2 months + " Equivoca (4 4 4 4 | 0 2+3+3+ | Canput
1 food in
mouth
3 months + Movemen | Equivoca ;4 4 4 4 | 0 2+3+3+
t much 1
better
S = Shoulder; FA = Forearm; W = Wrist; F = Fingers; L = Left; R = Right
Power: 0 is poor, 4 is good
Atrophy: 0 is good, 4 is poor
[0291] Changes in the motor function of the lower body, as evidence for

neural regeneration at the site of the C6-C7 lesion, were evaluated during the
course of the treatment, including hip movement, knee movement, toe
movement, tendon reflexes, strength of the limb, muscular atrophy and plantar
response. Although there was no improvement in any of the parameters tested
during the course of the study, after three months of treatment, the subject was
able to stand with the aid of a walling frame as shown in TABLE 34.

TABLE 34

Time Hip Knee Toe Reflex Power Atrophy | Plantar
Period L RiL RIL RI|L RJL R|L RIL R
0 day 0 010 010 010 R 0 14+ 4+ | eguivocal
3 days 0 0|0 0 19 0 |0 016 O | 4+ 4+ | equivocal
15 days 0 0|0 010 0 [0 010 0 | 4+ 4+ | equivocal
2 months | 0 010 010 0 |0 9 19 0 [ 4+ 4+ | equivocal
3 months | STOOD UP WITH WALKER FOR. 10 MINUTES equivocal




nebul i sati on neuronal non neuronal 12/24 imiv nebulisation neuronal
non neuronal 12/25 imiv mxed 12/26 iv nebulisation m xed 12/27 iv
nebul i sation m xed 12/28 iv nebulisation mxed 12/29 imiv neuronal
m xed 12/30 fin iv nebulisation neuronal 12/31 imiv nebulisation
neuronal mxed 1/1 imiv nebulisation mxed 1/2 imiv mxed WO
2007/ 141657PCT/ 1 B2007/ 002292 120 nebulisation 1/3 iniv

nebul i sati on non neuronal 1/4 imiv nebulisation non neuronal
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CASE STUDY 2
[0292] ReRe 1.3.4./001/051004/0.001, a twenty two year old subject suffered

with post traumatic paraplegia SCI as a result of a D6-D7 fracture after a fall
from a second floor roof top. The subject went into a coma for two days after
the fall and regained consciousness, but developed bilateral paralysis with
total sensory and motor loss of the lower half of the body from the inter
mammary region to the feet, and was unable to lift his feet or legs and was
unable to sit unaided or get up into a sitting position. The subject was
permanently bed ridden, had lost bladder and bowel control and was totally
dependent upon the support of his family although his upper limbs were
unaffected. -
[0223] Administration of a pharmaceutical composition comprising hES cells
and their detivatives according to the practice of the present invention was
initiated after five months of the injury. In five months time, the subject
regzined bladder and bowel control, and ability to sit without support, and
slide up and down by lifiing the hip. Sensory perception restored to the
perineal level. The subject can lift himself into a walking frame unaided, and
can stand with ease in the frame without the need for kmee support. The
treatment resulted in the ability of the subject to walk using the walking frame
with the support of a knee brace and retwrn to work, Z.e., he has regained a

regular life style.
[0294] The schedule of injections for this patient is shown in Table 35.
TABLE 35
Date Route of Cell types
administration
10/5 test dose neuronal
8/17 imx3 nenronal
8/18 im , neuronal
8/19 im neuronal
9/5 im non-neuronal
9/6 imx2 nearonal
9/7 im nenronal
9/8 im neuronal
9/10 im non-neuronal
9/13 - im neuronal and non-neuronal mixture
9/14 im neuronal and non-neuronal mixture




1/5 irn iv nebulisation neuronal non neuronal 1/6 imiv nebulisation
m xed non neuronal 1/7 imiv nebulisation m xed non neuronal 1/8 in
i v nebulisation m xed non neuronal 1/9 imiv nebulisation m xed non
neuronal 1/10 imiv nebulisation m xed non neuronal 1/11 imiv
nebul i sati on m xed non neuronal 1112 imiv nebulisation m xed non
neuronal 1/13 iv mxed 1/14 imiv neb ulisation m xed non neuronal
1/15 imiv nebulisation neuronal non neuronal 1/16 irn iv
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9/15 im non-neuronal
11/6 epidural catheter neuronal
11/7 epidural catheter x 3 neuronal
11/8 epidural catheter x 3 neuronal
11/9 epidural catheter x 3 neuronal
11/10 epidural catheter x 3 neuyonal
11/11 iv neuronal
11/12 im neuronal
11/13 iv neuronal
11/14 iv neuronal
11/15 iv neuronal
11/16 im non-neuronal
11/18 im non-neuronal
1/12 im neuronal
2/14 im non-neuronal
2/15 im neuronal
2/16 im non-neuronal
2/17 in | non-nevronal
2/18 im neuronal
3/26 im neuronal
3427 epidural catheter x 3 neuronal
3/28 epidural catheter x 4 neuronal
3/29 epidural catheter x 2 neuronal
3/30 epidural catheterx 2 neuronal
3/31 iv neuronal
521 im neunronal
5/24 intrathecal . neuronal
5/26 im neuronal
714 im neuronal
7/15 im neuronal
7/16 im neluronal
7/17 im neuronal
7/18 intrathecal neuronal
7/19 1m neuronal
7/21 im neuronal
7/22 im neuronal
7/24 caudal neuronal
CASE STUDY 3
[6295] ReRo 1.3.4./002/040205/c., a forty-year-old subject suffered from

quadriplegic SCI as a result of a C5-C6 injury and stiffness and pain in the
neck. The subject underwent surgery after six months and was quadriplegic
since then. The subject suffered from a feeling of sinking and dizziness if

made to sit with support, and had sensation from the upper border of the



nebul i sati on m xed non neuronal 1/17 imiv Nebulisation m xed no

neuronal 1/18
non neur onal

IMIV nebulisation m xed non neuronal 1119 fin iv
121 nebulisation 1/20 imiv nebulisation non neu

1/21 imiv nebulisation mxed 1/22 imiv nebulisation m xed 1/23
iv nebulisation neuronal mxed 1/24 imiv nebulisation neuronal
1/25 imiv nebulisation neuronal nmxed 1/26 imiv nebulisation
neuronal m xed 1/27 im
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scapula upwards, with total loss of power in all four limbs and loss of bowel

and bladder function immediately after surgery.

[0256] Administration of a pharmaceutical composition comprising hES cells

and their derivatives according to the practice of the present invention was
initiated nine months after surgery. As a result of the hES cell treatment, the
subject is able to sit comfortably without the need for support, and is able to
move and bend to the side whilst sitting in a chair with his legs hapging down
comfortably. The subject regained a marked improvement of his control of his
upper body. The subject received substantial improvement in his general
psychological well being through the increased mobility and independence
and activities. He is able to stand with support with strength in lower limbs,
control of toe movement, and no wrist drop. Treatment is ongoing according

to the improvements of the subject’s condition.

CASE STURY 4

{0297] ReRo 1.3.4./003/260902/8, a thirty seven year old subject who

suffered spinal injury with brain damage seventeen years ago after a road
traffic accident and was confined to a wheelchair. Subject also suffered with
right-sided hemiplegia, inability to talk, facial paralysis, a total loss of memory
and no bladder control.

[0298] The subject was administered pharmaceutical composition comprising

hES cells and their derivatives according to the practice of the present
invention for one year and two months which resulted in the ability to walk
with the aid of a walking frame, speaking of a few words, straightened neck,

removal of facial paralysis and imaproving of memory.

CASE STUDY §

[0299] ReRo 1.3.4./004/030505/a, a fifty six year old subject who soffered

from post-traumatic fracture at C5-C8 with retrovulsion of the fractured
veriebrae causing cord contusion and associated anterior epidural hemorrhage
and was paraplegic. The subjeci was unable to move both lower limbs and

suffered acute pain in his back.

[0300] The administration of a pharmaceutical composition comprising hES

cells and their derivatives according to the practice of the present invention

n

m xed
r onal
i m

m xed



iv nebulisation neuronal mxed 1/28 imiv nebulisation neuronal m xed
1/29 imiv nebulisation neuronal m xed 1130 imiv nebulisation non

neuronal 1/31 imiv nebulisation non neuronal New Drug Devel opnent
[0274] Still another use for hES cells is for devel oping and testing
new drugs. For exanple, hES cells may be cultured according to the

practice of the present invention and used as a substrate for testing
the targets, node of action, uptake, netabolism excretion, toxicity
and safety of new chem cal entities, drug candi dates and new

phar maceut i cYPE%diHPYg phar maceut | cal research and deVEN SR n
one enbodi nent, the present inventiontelates WO
20071141657PC11182007/ 002292 122 to nmethods for testing the effect of
a conmpound on hES cells and/or their derivatives, conprising
culturing hES cells and/or their derivatives obtai ned by the nethods
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817 im neuronal

8/25 imx 2 hES

8/30 mx?2 neuronal

9/1 imx 2 neuronal

/2 imx 2 nevronal




125 resuspended in 2 m of sterile normal saline two and five nonths
after the start of the treatnent. [0285]1n addition, the subject was
treated with an epidural injection of a pharnmaceutical conposition
conprising 750,000 to 80 mllion hES cells and their derivatives,
stem cel |

wherein said cells conprise neurona
resuspended in 2 m of sterile nornmal

final volune of 4 m,
[ 0286] The schedul e of

saline and further

progenitors,

twce daily for three consecutive days.

injections for this patient

is shown in Table

29. TABLE 29VPaWE it e of administration Cell types BYYB2N0E4422%0se

non-nettronal

8/25 imx 3 hES 8/27 i M x 2 neuronal

8/ 28 spray for

bed sore neuronal 8/29 imx 4 neuronal 9/6 imx 2 neuronal 9/8
epi dural neuronal neuronal 9/9 iv 9/10 i mnon-neuronal 9/14 im
neur onal and non-neuronal m xture 10/4 i mintrathecal non-neuronal

10/7 i m deep spimaggmon=Teur Ongl 0 15 T T MERIRt helfdhA S Hefatopoietic
non- neuronal 10/ 26gkv TieuTONat LRI 7 1 M non- peuronal  abgkodad deep
spinal x 3 neur gnNay;337 2 im neuronal and non-neuronal mixture
9/14 im neuronal and non-neuronal mixture
9/15 im neuronal and non-neuronal mixture
9/19 imx2 neuronal
neuronal and non-neuronal mixture
10/4 im neuronal
10/5 im neuronal
intrathecal
10/11 deep spinal neuronal
10/13 epidural neuronal
10/17 side of the spine neuronal
11/5 intrathecal neuronal
11/7 im non-neuronal
11/8 im non-neuronal
11/9 deep spinal neuronal
11/17 imx 2 non-neurenal
patient in hospital
until Janunary
1/12 im non-neuronal
1/25 im neuronal
2/8 im neuronal
3/2 mx3 neurcnal (2)
non-neuronal
3/8 im non-neuronal
3/9 im non-neuronal
3/10 im non-neuronal
3/13 epidural catheter x 4 neuvronal
3/14 epidural catheter x 4 neuronal
3/15 epidural catheter x 4 neurcnal
3/16 epidural catheter x 2 neuronal
3/20 m neuronal
3/22 im neuronal
3/28 im non-neuronal
3/29 im non-neuronal
4/3 im non-neuronal
414 im non-neuronal
4/7 imx?2 neurenal
4/14 im neuronal
4-20 epidural catheter x 5 neuronal
4/21 epidural catheter x 3 neuronal
4/24 im neuronal
519 imx2 neuronal
non-neuronal
5/25 caudal neuronal
6/5 ivinfusionx 2 neuronal
6/6 1v infusion x 2 neuronal

diluted to a




imx 2 neuronal 3/3 im

X 2 neuronal 3/5 imneuronal 3/6 imx 2

neuronal 3/7 imx 2 neuronal 3/8 imepidural x 2 neuronal 319
epi dural catheter neuronal 3/10 epidural catheter neuronal 3/11
epi dural catheter neuronal 3/12 deep spinal neuronal 3/13 deep spinal
neur onal 126 3/14 imneuronal 3/15 int neuronal 3/16 i m neuronal
3/17 imneuronal 3/18 i mneuronal 3/19 i mneuronal 3/20 i m neuronal
3/21 imneuronal 3/22 i mneuronal 3/23 i mneuronal 3/24
WO 2007/141657 PCT/IB2007/002292
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6/9 intrathecal neuronal

6/10 iv mfusion non-neuronal

6/11 iv infusion non-neuronal

6/12 iv non-neuronal

6/13 im non-neuronal

6/21 im neuronal

7/4 im neuronal

7/10 infrathecal neuronal

711 iv infusionx 2 neuronal

7712 iv infusionx 2 neuronal

7/13 caudal neurcnal

7/14 iv non-neuronal

CASE STUDY 6

{0302] ReRo 1.3.4./005/130705/8, a twenty five vear old subject whoe was
diagnosed with Potts Spine disorder at the D6 level with lower limb
paraplegia, underwent surgery three times with an anterior decompression of
the spinal cord. The subject was wheelchair bound, could not sit without
support, with flaccid paralysis of the legs, had no bowel control and evacuated
whilst lying and had no bladder sensation. ‘

[0303] The

comprising hES cells and their derivatives according to the practice of the

subject was administered a pharmaceutical composition

present invention, eleven years and six months after the injury. The treatment
protocol followed during the first year resulted in strengthening the back,
ability to sit without support, and sensation of heaviness in the legs. The
subject also regained backache during menstruation and menstrnal pain.
Sensations in the thighs, legs and recovery of bladder sensation and control
were observed. The subject is able to walk with the aid of a walking frame

with good restoration of movement in both the legs. Treatment is ongoing.

[0304] The schedule of injections for this patient is shown in Table 37.
TABLE 37
Date | Route of adminisiration Cell types
713 test dose non-neuronal
7/27 im neuronal
7/28 im non-neuronal
7/29 im neuronal
8/3 imx2 nevronal




i m neuronal 3/25 i m neuronal
i m neuronal 3/29 i m neuronal
neuronal 5/2 i m neuronal
cat heter neuronal 5/5 epidural

i m non- neuronal 5/12

30. TABLE 30wWoi2¢pd/19657i od Ment al
Pol i te Nor mal

0 day Depressed Poor
Nor mal

cat heter
i m neur onal
of the subject was eval uated at
treatnent, and a nmarked inprovenent of the nenta
hygi ene of the subject was observed after two weeks as shown in TABLE
St at e Hygi ene Behavi oPCUmREMI7EI229er ves
3 1¥ays Depressed Poor Polite

3/ 26 i mneuronal 3/27 i m neuronal
3/ 30 i m neur onal
5/ 3 epi dural

3/ 31 i m neuronal

cat heter neuronal 5/4 epidural
neuronal 5/6 i m neuronal

[ 0287] The neur ol ogi cal
regul ar

8/4 mx 2 non-neuronal
8/5 im neurcnal
8/9 im neuronal
8/12 imx 2 neuronal
8/16 im- neuronal
8/23 mx2 hES
neurenal
8/30 imx 2 neuronal
o/ imx 4 neuronal
of2 mzx2 neuronal
9/8 v neuronal
9/12 im neuronal
9/14 im neuronal and non-neuronal mixinre
922 iv neuronal
9/27 im neuronal and non-neuronal mixture
9/29 im neuronal and non-neuronal mixture
9/30 im neuronal
10/4 im neuronal and non-neurcnal mixture
10/6 epidural x 2 vials neuronal
10/10 im neuronal
10/19 im non-neuronal
10/21 im neuronal
10/24 epidural neuronal
11/7 epidural neuronal
11/14 iv neuronal
11/15 im non-neuronal
11/18 im non-neuronal
12/1 intrathecal neuronal and non-neuronal mixture
12/7 deep spinal non-neuronal
12/23 im neuronal
12/26 im non-neuronal
1/5 im neuronal
1/11 im neuronal
1/17 im neuronal
1/24 iv neuronal
1/26 im neuronal
2/1 im neuronal
2/3 im neuronal
2/9 im non-neuronal
2/15 im non-neuronal
2/22 im neuronal
3/1 im non-neuronal
3/9 im non-neuronal
3/21 im neuronal
3/28 im neuronal
4/13 epidural catheter neuronal
4/26 im neuronal
5/2 im non-neuronal

wel | - bei ng
intervals after the start of
state and general




15 days Hopeful Average Polite Normal 2 nonths Happy Average Polite
Nor mal 3 nont hs Hopeful Average Polite Normal 10 nonths Very Happy
and | ooks forward to life Average Polite Normal WO

2007/ 141657PCT/ 1B2007/ 002292 127 102881Si gns and synptons typi cal of
damage to the aut ononmous nervous systemas a result of a C6-C7
fracture were eval uated during the course of the treatnment. A marked
and progressive inprovenent in all paraneters tested, including the
ability to s e pressure, sense of touch, sensati ce,
ability to s&ﬁé@”ﬁ‘g? , ability to senl?_f: change in ten%gﬁffzﬂ'gg!”%}

I nvol untary novenents, presence of cold sweats, giddiness, blood
pressure, breathing difficulty, abnormal posture whilst |ying down
and ability to sit unai ded, was observed as shown in TABLE 31. TABLE
31 Time Period Deep Pressure Touch Sensation Bal ance .< Pain Tenp. O
days | nter- mammar y/4Loywer epididbdait@fer CT dvi cT e Cowedurda@l der of cljavi cl e
Not sitting Upper B&rder epidebbsitelee Upper bor denewddnartl avi cl € 3 days
Unbi | i cus Arm | nt e mammepidurdl eafletet er { nannary fask@ar m Not  si tjt i ng
Inter- mammary |nt 847- panmary & days Below unbi | remmaXi phi - st drnum
Xi phi - sternum and®2hner ann St ting Xifphi- st ermewmnahd i nner grm

Xi phi st er num and__6/5 im neuronal
6/12 im neuronal
6/26 ivx2 non-neuronal
7/8 im neuronal
CASE STUDY 7
[0305] ReRo 1.3.4./006/220805/c., a thirty year old subject suffering from a

C6-C7 paraplegic SCI was unable to move lower limbs and had no bowel
contro] or bowel sensation. The subject had fine and deep pressure sensation
only from the inter mammary region upwards. Thus, the subject had difficulty
in sitting. The hands of the subject had very little sirength, with very weak
finger movement and the subject had difficulty in breathing. _

{0306] The subject was treated according to the practice of the present
invention b:y administration of a pharmaceutical composition comprising hES
cells and their derivatives about three months after the injury. The subject
regained ability to sit without support, suffers no giddiness, can sense pressure
in the groin, has sensation in the medial side of the elbow and feels pain in the
legs if the patient attempted to move. The subject breathes easily, has
sensation in bladder and bowel, has sensation in legs and can now stand for a
few minutes with support. The subject also has increased strength and

movement in fingers. Treatment is ongoing.

{0307] The schedule of injections for this patient is shown in Table 38.
TABLE 38

Date Route of administration Cell types

2/22 test dose non-neuronal

2/23 im neuronal

2/24 im neuronal

2/27 im non-nieuronal

2/28 im non-neurcnal
3/2 im neuronal
3/3 im neuronal
3/8 epidural catheter neuronal




inner arm 2 nonths Ischia] spine Ischia spine X phi- sternum and
inner armSitting very well Ischia] spine Ischial spine 3 nonths
Upper border of thigh Ischia] spine N phi- sternumand inner arm
Sitting Ischia! spine Ischia] spine 10 nonths Perineal Unbilicus
Sitting well Perineal Perinea! 05.06 Perineal Half way Down thighs
Urbilicus Sitting well Perineal Perineal TABLE 31 (cont'd) Tine
Period Cold Sweats G ddi ness BP Respiration Abnormal Posture Wile

| ying Dowmn 0 days m | 4-E-H Fluctuating D aphragmatic breathin

Unabl e to siV02007141653 qays +-H +4-1- Fluctuating Di aBﬂT’%W&?‘P@q
breathing Unable to sit WD 2007/ 1418%7PCT/ 1112007/ 002292 128 15 days

3/9 epidural ¢atheter x 2 neuronal
3/10 epidural catheter x 2 nguronal
3/11 iv neuronal
3/20 im neuronal
3/22 im neuronal
3/23 imx 2 neuronal
3/24 im non-neuronal
327 im non-neuronal

4/5 inirathecal neuronal
4/12 im neuronal

51 im neuronal

epidural catheter x 4
5/2 m neuronal
' epidural catheter

S5/10 epidural catheter x 4 neurenal
5/11 " epidural catheter x 4 neuronal
5/12 epidural catheter x 4 neuronal

CASE STUDY 8
[0308] ReRo 1.3.4./007/221005/8, a twenty six year old subject, paraplegic as

a result of SCI at D6, was unable to move both lower limbs, although able to
sit without support. The subject had no bladder or bowel control, and had
sensation only from the inter mammary area upwards.

103065} The subject was administered a. pharmaceutical composition
comprising hES cells and their derivatives according to the practice of the
present invention about ten months after the injury. The subject: regained
sensation in the leﬁteral side of the body and up to the unbilious region
bilaterally from the axillary area to the hipbone. The subject can walk with

the aid of a walking frame and a caliper with motor power in the legs.

[03108] The schedule of injections for this patient is shown in Table 39.
TABLE 39
Date | Route of adminisiration Cell types
9/26 test dose im neuronal
9/27 im neuronal and non-neuronal mixture
9/28 im neuronal and non-neuronal mixture
9/29 im neuronal
9/30 m neuronal and non-neuronal mixture
10/1 1m neuronal and non-neuronal mixture
10/3 im neuronal and non-neuronal mixture




-F-F + Stabl e nornal
nor nmal
Sitting very Wl

10 nont hs ni |

3 nont hs ni

Sitting stable 2 nonths nil
Sitting very Wl

+ on sitting Stable.

+ on sitting Stabl e nornmal

+ oh staiadirig Stable normal
Standing with calipers and wal ki ng frane 05.06 ni

ni |

St abl e nor nal

Standing with calipers and wal king frane and takes a step forward

[ 0289] Bl adder and bowel

neur ol ogi cal

dysfunction is comonly associated with
damage as a result of SQ This damage results in

I mpai r ed bla&ggﬁﬁﬁﬂaﬁr0|’ bl adder stream and sensatiogcgé%éﬁkgﬁgss in

t he bl adder,
sensati on

in the bowel.
and progressive inprovenents in al

control, time for evacuation of the
During the course of the treatnent,
paraneters tested were observed

mar ked

as a result of the treatnment as shown in TABLE 32. " TABLE 32 Tine
period Involunt ary 'Movem ents Bl adder Control Bl adder Stream
Sensation (bl adflerg/aBpwel Conkr ol Tirme O Evasiiaékr@al Sensat i pn
(bowel) 0 day Nifl Nil|N| bitdathbiai 3 hours Nil 3 days Nil NI NI Nl
Nil 3 hours Nl |[1b0/days NI Nl N | Nil nieuronal
10/6 epidural neuronal
10/3 m non-neuronal
10/10 im neuronal
10/12 im neuronal
deep spinal
10/15 iv newronal
10/19 im non-neuronal
10/24 im neuronal and non-neuronal mixture
10/25 epidural neuronal
12/8 deep spinal non-neuronal
12/10 intrathecal non-neuronal
12/11 im non-neuronal
12/12 desp spinal non-neuronal
12/13 im neuronal
12/14 epidural neuronal
12/15 im neurcnal
2/13 im neuronal
2115 epidural neuronal
2/16 iv neuronal
2117 im neuronal
5/24 m, neuronal
iv
5/25 im non-neuronal
iv neuronal
5/26 im neuronal
ivx2 non-neuronal, nenronal |
5/27 imx2 non-neuronal
ivx 2 neuronal
5/28 im neuronal, non-neuronal
5/29 im neuronal, non-neuronal
5/30 epidural infusion neuronal
5/31 im neuronal
CASE STUDY 9
f0311] ReRo 1.3.4./008/151005/B, a twenty seven year old subject suffered
with fraumatic quadriplegia and had great difficulty talking and breathing,
with rigid neck. The legs of the subject were paralysed and the subject had no
finger movement and no sensation in the rest of the body.
[0312] The treatment via administration of a pharmaceutical composition

comprising hES cells and their derivatives according to the practice of the

present invention was started about two years after the injury. The subject



Nil 2.5 hours Nil 2 nonths Nil Nil Nil Nil Nl 2 hours + 3nonths N |
Nil Nil Started + 03 hours -1-4 [0290] Changes in the notor function
of the upper body, as evidence for neural regeneration at the site of
the C6-C7 | esion were evaluated during the course of the treatnent.
Mar ked and progressive inprovenents in shoul der novenent, wist and
finger novenment, power in the fingers, tendon reflexes, strength of
i mb nmovenent, nuscul ar atrophy and hand grasp were observed as shown
in TABLE 33. TABLE 33 129 Time Period Shoulder LR Wist Fingers LR
Refl ex of TeMANYMIR Power SFAWF Atrophy SFAWF Hand FEYPAY 45
Shruggi ng + Wist drop Wasted flnger novenent Bi ceps Bri sk
Bilateral 4 2 3 0 0 3+ 4+ 4+ Nl B/L 3 days Shrugging + Wist drop
Wast ed finger No novenent Biceps Brisk Bilateral 4 2 3 0 0 3+4+4+ Ni |

B/L 15 days Shrugging + Wist drop Better Can grasp Can nove wi st
Bri sk

experienced an improvement in neck movement, ease in speech, and
improvement in control of voice tone. The subject found breathing to be less
cumbersome and motor function returned with some finger movement. The
legs became less spastic and the subject was able to sit unaided. Toe

movements also resumed and the subject can move the shoulders.

[0313] The schedule of injections for this patient is shown in Table 40.
TABLE 40
Date Route of Cell types
administration _
5/26 test dose non-neuronal
5/27 im neuronal
5128 im neuronal
5/29 im neuronal
5/30 im neuronal
5/31 im - neuronal
6/1 im neuronal
6/8 imx2 neuronal
non-neuronal
6/9 im neuronal
6/10 imx2 neuronal
non-neuronal
6/11 imx2 neuronal
non-neuronal
6/12 imx2 neuronal
non-neuron:l
6/13 imx2 neuronal
non-neuronal
6/14 intrathecal neuronal
6/15 imx2 neuronal
non-neuronal
6/16 imx 2 neuronal
non-neuronal
6/17 imx2 neuronal
non-neuronal
6/18 im . non-neuronal
6/19 imx2 neurcnal
non-neuronal
6/20 imx2 neuronal
6/21 imx2 neuronal
non-neuronal
6/22 imx2 neuronal
6/23 ivx 2 non-neuronal
6/24 ivx 2 non-neyronal
6/25 wvx2 non-neuronal




4 343034 4+ Present Can hold dass 2 nonths + " Equivoca | 4 4 4
4 0 2+ 3+ 3+ Can put food in nouth 3 nonths + Movenen t nuch better
Equivoca | 4 4 4 4 0 2+ 3+ 3+ S = Shoul der; FA = Forearm W=
Wist; F = Fingers; L = Left; R= Right Power:0 is poor, 4 is good
Atrophy: 0 is good, 4 is poor [0291] Changes in the notor function of
the | ower body, as evidence for neural regeneration at the site of
the C6-C7 |l esion, were evaluated during the course of the treatnent,

i ncludi ng hip nmovenent, knee novenent, toe novenent, tendon reflexes,
strength of‘@ﬂémW@ﬂﬁ? nuscul ar atrophy and pl antar resSHdHEE" R hough
there was no inprovenent in any of tﬂélparaneters tested during the
course of the study, after three nonths of treatnent, the subject was
able to stand with the aid of a walking frane as shown in TABLE 34.
TABLE 34 Time Period H p LR Knee LR Toe LR Refl ex LR Power LR Atrophy

LR Pl antar LR Of dgyzdd00 LR ettt 2o equi VEmbngqui vocal

equi vocal 3 days @y O Hichipdd chtheter x 2 neuronal
6/28 epidural catheter x 3 neuronal
7/21 im neuronal

iv non-neuronal
7/22 imx2 neuronal

non-neuronal
7/23 mx?2 neuronal
/22 intrathecal neuronal

CASE STUDY 18
[0314] ReRo 1.3.4./009/300106/0, a twenty five year old subject had a road

accident and lost the ability to sit without support, the spine was prone to
buckling, the subject lost bladder and bowel control and the subject suffered a
total loss of power in the legs.

[0315] The subject was treated by adminisiration of a pharmacentical
composition comprising hES cells and their derivatives according to the
practice of the present invention about two years after the injury. The subject
showed rapid improvement and can sit without suppoart. The subject suffers
no giddiness, has movement in both feet, regained sensation in the finger tips

and can experience chill flowing through the spine.

CASE STUDY 11

[0316] ReRo 1.3.4./01’0/0202057(3, a twenty six year old subject with a SCI at
D12-L1 as a result of a road traffic accident was unable to stand with the
knees being contracted. The snubject was able to sit without support and had
normal sensations in the limbs. The subject had no bladder or bowel control
and had increased spasticity.

[0317] The subject was freated about twelve years after the injury by
administration of a pharmaceutical composition comprising hES cells and
their derivatives according to the practice of the present invention. The
subject experienced remarkable recovery in leg motor function with decreased
spasticity, exhibited a fully extendable right leg and a return of strength to the
left leg. The subject regained the ability to stand and walk with the aid of
calipers and a walking frame. Bladder and bowel sensations also returned in

" the subject.



4+ 4+ 15 days 000 00 00 00 O 4+ 4+ 2 nonths 000 00 00 00 O 4+ 4+
equi vocal equivocal 3 nonths STOOD UP WTH WALKER FOR 10 M NUTES WO
2007/ 141657PCT/ 1B2007/ 002292 130 CASE STUDY 2 [0292] ReRo

1.3.4./001/ 051004/ a001, a twenty two year old subject suffered with
post traumatic paraplegia SC! as a result of a D6-D7 fracture after a
fall froma second floor roof top. The subject went into a coma for
two days after the fall and regai ned consci ousness, but devel oped
bilateral paralysis with total sensory and notor |oss of the | ower
hal f of the W¥8aY 98 the inter mammary region to the PFEERO7ARH ? was
unable to lift his feet or |l egs and Wwas unable to sit unai ded or get
up into a sitting position. The subject was permanently bed ridden,
had | ost bl adder and bowel control and was totally dependent upon the
support of his famly although his upper |inbs were unaffected.

[ 0253] Adri niosigjat | ONTRl e TRGRHAY EAisTAFRPS b HlincQRILST NG NES
cells and their derivatives according to the practice of the present
invention was initiated after five nonths of the injury. In five

nont hs tine, theasilygect .regai ned bl adder and bowel control, and

ﬁbility to sit ﬁﬂﬁﬁ?g StRpott - atreh sl%de(%ﬁgggg gowmby lifting the
i p. Sensory percepFlan &ﬁé&g&gggto the perineal |evell. The subject
can lift hinsel S%U a Wct‘;ﬁ‘liébg Frame—ungLded, —ayd—can stand with
ease in the franme ttout .'r; meed for REE  SEHRPT t——1he treat ment
resulted in the a%??i1y of t;he subject to waldeaiusi ng tthe wal ki ng
frame with the $URBETY Of a ganee Drace antpdu@hEr N o work, La, he has
regai ned a regullagsaiiTe stylig [ 0Z98] The Sghrdel € of 1|nj ections for
this patient is{stgpywn]in Talklhe 35. TABLE 3zuldakle Rout g of
adm ni stration Celfiztypes 1GhS test] dosenseuewsal 8/ 17 imx 3 .
neuronal 8/ 18 im rmeur pnal 8/ih9 1| m nkur onal nelfomal m non-lneuronal 9/6 im
X 2 neuronal 9/7 i4 mneuronam 918 | m neur omatonsdl 10 i mjnon- neur ona
9/ 13 i m neuronall _a# mon- neawdahal nl xt ur e neuronal

4/7 epidural neuronal

4/8 im neuronal

4/10 im neuronal

4/13 m neuronal

4/14 im neuronal

4/14 im neuronal

4/16 im neuronal

4/18 v non-neuronal

4/22 im peuronal

4/23 1 neuronal

4)24 epidural catheter neuronal

4/25 gpidural catheter neuronal

4/26 iv neurconal

4/27 im neuronal

4/28 im neuronal

4/29 im neuronal .

4/30 im neuronal

5/1 im neuronal

5/2 im non-neuronal

5/3 im nieuronal

5/4 im neuronal

5/5 im neuronal

5/7 im neuronal

5/8 im non-neuronal

5/9 . im non-neuronal

5/10 im neuronal

5/11 caudal neuronal

5/12 m neuronal

5/13 m neuronal

514 im neuronal

5/16 im non-nenronal

5/17 m neuronal




9/ 14 i m neuronal and non-neuronal mxture 131 9/15 im non-neuronal
11/ 6 epidural catheter neuronal 11/7 epidural catheter x 3 neuro
11/8 epidural catheter x 3 neuronal 11/9 epidural catheter x 3

neur onal

11/ 10 epidural catheter x 3 neuronal 11/11 iv neuronal

nal

11/ 12

irn neuronal 11/13 iv neuronal 11/14 iv neuronal 11/15 iv neuronal
non-neuronal 11/18 i m non-neuronal 1/12 in neuronal 2/14 im
non-neuronal 2/15 in neuronal 2/16 irn non-neuronal 2/17 in

11/ 16 ini

non- neuronalwalzalot}llilgg_[neuronal 3/ 26 i m neuronal 3/27

PCT/AB2007/002292
143

5/20 epidural . neuronal

5721 im neuronal

5/22 im neuronat

5/23 im neuronal

5/24 im neuronal

CASE STUDY 12

(0319} The patient was a 26 year old male with paraplegia after an injury

between D6-DB. He suffered a traumatic road accident in September 2004.
He was totally bedriddex_z with no feeling below the chest, no bladder or bowel
control, and no sensation or motor power ffom chest downwards. He had a
very deep bed sore in the lower back in which his sacrum could be seen.
[0320] The patient started hES cells on April 27, 2006. DBecause of the
bedsore he could not underge any /T procedures and was given daily
dosages of cells intravenously and intramuscularly, and eventually had hES
cells applied directly to his bedsore, He was also given iniravenous infusions.
[0321] -Ob his 1" da;y- of treatment he could stand with full calipers (waist to
ankle) and a wilker and took 2 steps. As time contimued his muscle power
increased and after 4 months he could take up to 100 steps and could stand for
up to 20 mins. He is able to feel his legs and move them too. He is also able
to feel bladder and bowel fullness and is able to walk now with just a knee

brace and the walker for support. His bed sore has healed and he has resumed

his studies.
[0322] The schedule of injections for this patient is shown in Table 42.
TABLE 42 )
Date Route of administration Cell types
4128 im neuronal {test dose)
iv
4/29 v neuronal
im non neuronal
4/30 iv . neurcnal
im non neuronal
5/1 v neuronal
im non neuronal
5/2 iv neuronal
im ' non neuronal




epi dural catheter x 3 neuronal 3/28 epidural catheter x 4 neuronal

3/ 29 epidural catheter x 2 neuronal 3/30 epidural catheter x 2
neuronal 3/31 iv neuronal 5/21 imneuronal 5/24 intrathecal, neuronal
5/26 in neuronal 7/14 imneuronal 7/15 in neuronal 7/16 i m neuronal

7/ 17 i mneuronal 7/18 intrathecal neuronal 7/19 imneuronal 7/21 im
neuronal 7/22 im neuronal 7/24 caudal neuronal CASE STUDY 3

[ 0295] ReRo 1.14./002/040205/a, a forty-year-old subject suffered from
quadriplegic SCI as a result of a C5-C6 injury and stiffness and pain
in the neck. WIRR7MIS  ect underwent surgery after six ROHPRY 8K was
guadri pl egi c since then. The subject utfered froma feeli ng of
sinking and dizziness if nmade to sit with support, and had sensation
fromthe upper border of the WD 2007/141657PCT/1112007/002292 132
scapul a upwards, with total |oss of power in all four |inbs and | oss
of bowel and bl pdder mmctiop T MeghigGELY ~af ter SUT GedeYronal
[ 0296] Admi ni str ati on of a phar maceut izgal conposi ti ook ad@sdabi Ng WES
cells and their[derivghi VES RCCOr divigfuiien t N€ placi i Cencdforditne pregent
invention was ipitiated nine| nonths aiter surgery. Asnaeur@mult off the
hES cel | treatnpnt, t3ie subjpct is abive to sit |confordeatunyl wi t hoyt
the need for support, and is|able toimove and bend trontdweomal de wWhi | st
sitting in a chhir w¥h his |egs hangvng down ¢onf or teeytopal The
subj ect regai nefl a marked inpbrovementof his cantrolpopneusenal ypper
body. The subje¢t rec¥fved sibstantiidfusiPipr ovefrent i nirSelgener al
psychol ogi cal well heing thr{ ncy bility and

i ndependence ang acti¥?Pties.|He isVdR'E°%o st and vvithneé‘ﬂfé‘ (towith
: . mngz$l St

i r |linhc cont ol af ¢330 b a ]
St I‘engt hinl owefr—— B ACARE T ERCA unviﬁﬁll'giohluvcllcnr, a0V Op

Treatnment is ongoi ng "accordi hg to iheiml npr ovengnt s %’;ﬁfﬁ;ﬁybj ect' s
condi tion. CASErSTBGA T0297iReRo—1 34 1003f :60964/1#3 ondl LT Tty
seven year old gubject who suffered spinal injury wt brai n damgge

sevent een years[ago affEl a Toad trafifil C acci dent andgdgmacont ingd to
a wheel chair. Sybject also suffered wth right-si dedhoh@Birpd£gi a,
inability to talk, Ta&agizal paralysis, @& total Téss of namemaaly and no
bl adder Control | [0298] The subj ect wasm adni ni sf{ered phar maceuti cdl
conposition conprisi nglthES cel | s and #vheir derijvati veseusswbr di ng |t 0
the practice of {the present #nventionmfor one year awdngwonahpnt he
which resulted iin theé/Ebility to waikfugorh the |ai d ofonaswenaki ng

frame, speakinglaf a few worgs straiifhtened neck .repoval of fagial

paral ysis and i fprovid#f of ngnory. “GA%;'E‘OSTUDY g non neuronal

i

5117 iv neuronal
im non neuronal

N8 iv neuronal
im non neurconal

5119 iv neuronal
im non neuronal

5120 iv neuronal
im non neuronal

5121 iv neuronal
im non neuronal

5122 1v infusion non neuronal
im

5/23 iv infusion non neuronal
im .

5/24 iv neuronal
im non neuronal

5/25 iv neuronal
im non neuronal

5/26 iv neuronal
im non neuronal

5/27 iv neuronal
im non neuronal

5/28 v neuronal




[ 0299] ReRo 1. 3. 4./004/ 030505/ cc,

anterior epidural
unabl e to nove both | ower
[ 03001The adm nistration of a pharnaceuti cal

a fifty six year old subject who
suffered frompost-traumatic fracture at C5-CS with retrovul sion of
the fractured vertebrae causing cord contusion and associ at ed

henorrhage and was parapl egi c.

The subj ect was

hES cells and their derivatives according to the practice of the

pr esent

i nventi on

out for a peVP3Y"EH%8ne year which resulted in regai nPhyTEP7OE
strength in both | egs, sensory perceﬂﬂ?on such as vibration in the

| i mbs and suffered acute pain in his back.
conposi tion conprising

WD 2007/ 141657PCT/ 1132007/ 002292 133 was carried

| egs, and ability to stand with the aid of a wal ker w thout back
pai n. The subject can walk with the aid of a wal king franme, regained
bl adder control and sensation, and overcane bouts of cold sweats and
gi ddi ness. [030ITThe sSchedul § of 1 njeglions ton TN S,Pdleemd | S Shown
in Tabl e 36. TABLCE 3&/iamie Rpute Ofv @@i3lon! St T atl on CehimbdpPesS 5125
test dose non-n¢uronal 5/27 iim m xed im neuronal] > hegmtreponrati c 6/ 3
imm xed - neur jbneﬂ S/¥emat opoi et | ¢v iaklliorm M xdd - neuegaal >
hemat opoi etic 6420 i mm xed 4 neuronaim > henat gpoi et 2 BABRali M m xed
- neuronal > hefmatopd/®tic 6/24 i mm ®ed - neurjonal >naeemat opoi etfi c
6/27 imm xed - {neuronal > henmatopoj el c 6/29 ily m_xew neumealr onal | >
hemat opoi etic 6/30 inPilv nmi xg¢d - neurdnal > henat opoi 8erenal/ 1 jv
m xed - neuronall > hematopoietic 7/4 ¥MWn m xed - neur ggjeurgnal
hemat opoi etic 7/5 iv #¥xed - |neuronal ¥ hemat opoi eti cP9F®a m ni xed -
neuronal > henatepeietic 7/ 7} v mxed™ néu¥enaL—>—hﬁﬁ§E%??ﬂeLLc_7/11
i m non- neur onal |7/ 12 PP hES 1/ 18 v neurona
im non neuronal
6/4 iv neuronal
im non neuronal
6/5 iv infusion neuronal
im non nevronal
6/6 iv infusion neuronal
im non neurcnal
6/7 iv neurcnal
im non neuronal
6/8 im neuronal
iv non neuronal
6/9 im netronal
v non nearonal
6/10 im neuronal
v non neuronal
6/11 im neurcnal
iv non neuronal
6/12 iv infusion neuronal
6/13 iv infusion non neuronal
1.
6/14 iv neuronal
m non neuronal
6/15 iv neuronal
im non peuronal
6/16 iv neuronal
im non neuronal
6/17 iv neuronal
im nhon neuronal
6/18 iv neuronal
im non neuronal
6/20 v neuronal
iv infusion
: im
6/21 iv neuronal
non neuronal
6/22 iv non neuronal (2)
im




i v neuronal
7/25 imx 2
neur onal

neuronal 8/2

7/ 19 i m neur onal

neur onal

7/ 20 i m neur onal
7/ 26 i m neur onal
7/29 imx 2 neuronal
in x 2 neuronal

7127

8/ 16 imx 2 neuronal

8/1 fin x 2

7/ 21 imx 2 neurona
imx 2 neuronal 7/2
7/ 30 imx 2 neuronal

8 im

8/ 17 i m neur onal

8/25 imx 2 hES 8/30 imx 2 neuronal 9/1 imx 2 neuronal 9/2 fin x 2
neuronal WD 2007/ 141657PCT/ H32007/ 002292 134 9/6 intrathecal m xed -
neuronal > hematopoietic 917 it neuronal 9/13 in neuronal and
non- neuronal m xture 9/ 14
WO 2007/141657 PCT/IB2007/002292
146
6/23 v non neuronal {2)
6/24 iv non neuronal {2)
6/25 iv non neuronal (2)
6/26 iv non neuronal
iv infusion
6/27 iv non neuronal
iv infusion
im
6/28 iv neuronal
im
6/29 iv neuronal
im non neuronal x 2
6/30 iv neuronal
im nomn neuronal x 2
771 iv neuronal
im non neurcnal x 2
7/2 iv neuronal
im non neurcnal x 2
7/3 v neuronal
1v infusion- non neuronal x 2
©im
T/4 v neuronal
iv infusion non neuronal
im
7/5 iv neuronal x 2
im
7/6 iv neuronal x 2
im
7/7 iv neuronal
im
T/8 iv neuronal
im non neuronal x 2
779 iv neuronal
im non neuronal
7/11 v neuronal
iv infusion non neuronal
im
712 v neuronal
iv infusion
717 im neuronal
dressing non neuronal
7/18 iv infusion non heuronal
dressing
7/19 iv infusion non neuronal
im
7/20 iv neuronal
im non neuronal
dressing
7/21 iv : neuronal




i m neuronal and non-neuronal m xture 9/15 in neuronal and

non- neuronal mxture 9/19 fin x 2 neuronal neuronal and non-neuronal
m xture 10/4 in neuronal 10/5 imintrathecal neuronal 10/11 deep

spi nal neuronal 10/13 epidural neuronal 10/17 side of the spine
neuronal 11/5 intrathecal neuronal 11/7 im non-neuronal 11/8 im
non- neuronal 11/9 deep spinal neuronal 11/17 in x 2 non-neuronal
patient in hospital until January 1/12 i mnon-neuronal 1/25 in
neuronal 2/8_j nal 3/2 imx 3 neuronal (2) non- 8 im
non-neuronaﬁ”é%@%gﬁéﬁon-neuronal 3/1Q,jn non-neuronalggy@§&§%F Gra
catheter x 4

im non neuronal
dressing
7722 iv neuronal
im non nevronal
dressing
7/23 iv neuronal
im non neuronal
7724 . iv neuronal
im non neuronal
725 im neuronal
dressing non neuronal x 2
726 m neuronal
dressing non neuronal x 2
7127 im nieuronal
non neuronal
7128 © 1m non neuronal
dressing
7/29 im neuronal
dressing noxn neuronal
7/30 im neuronal
non neuronal
7/31 im non neuronal
dressing
8/1 m non neuronal x 2
dressing
8/2 im non newronal x 2
dressing
8/3 im non neuronal x 2
8/4 im non neuronal x 2
8/5 im non neuronal x 2
dressing
8/6 im non neuronal x 2
8/7 im non neuronal x 2
dressing
8/8 im non neuronal x 2
8/9 im non neuronal x 2
dressing
8/10 im non neuronal x 2
8/11 1im non neuronal x 2
8/12 im non neuronal x 2
dressing
8/13 im non neuronal x 2
8/14 im non neuronal x 2
dressing
8/15 im non neuronal x 2
dressing
8/14 im non neuronal x 2
8/17 i non neuronal x 2
8/18 iv infusion neuronal x 3




neur onal
4 neur onal

i n neuronal
non- neur onal

neur onal 4-20 epidural

3 neuronal 4/24 i m neuronal
caudal neuronal 6/5 iv

neur onal

3/ 14 epi dural

3/ 16 epi dural

cat heter x 4 neuronal
cat heter x 2 neuronal
3/ 28 i m non- neur onal
4/ 4 in non-neuronal

4/ 7

: 5/19 imx 2 neuronal
i nfusi on x 2 neuronal

3/29 in non-neuronal
iin X 2 neuronal
catheter x 5 neuronal

3/ 15 epi dural

3/ 20 i m neur
4/ 3 i
4/ 14
4/ 21 epidura

non- neur on
6/6 iv infusio

cat heter x
onal 3/22
m

in

cat heter x
al '5/25

n x 2
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im
8/19 im neuronal x 3
dressing
12/5 im non neuronal
12/6 iv infusion non neuronal
12/7 iv infusion non neuronal
im
dressing_
12/8 epidural (intrathecal) neuronal
12/9 im non neuronal x 2
dressing
12/10 im non neuronal x 2
‘ dressing
12/11 im non neuronal x 2
dressing
12/12 epidural (catheter) neuronal x 2
12/13 epidural (catheter) neuronal x 2
12/14 epidural (catheter) neuronal x 2
12/15 iv infusion neuronal, non neuronal
un
12/16 iv mfusion neuronal, non neuronal
CASE STUDY 13

[0323]

The paticnt is a 22 year old male who suffered a horse riding accident

in June, 2006 and is a paraplegic at T-12, L-1. He had no power below the

waist, no bowel or bladder control, and no sensation below waist.

[0324]

The patient started treatment in September 2006 admitted for 6 weeks.

He responded to hES cells and within a week he was able to stand and walk a

few steps with full calipers (waist to ankle) and walker. He has progressed

and is on the knee brace with which he can stand for up to 30 mins with a

walker. He now has full sensation and bowe! and bladder contrel. He also has

good balance with the stick and also the crutches. He is able to go up and

down the stairs with the caliper and the crutches.

[0325] The schedule of injections for this patient is shown in Table 43.
TABLE 43
Date Route of administration Cell types
10/4 im non neuronal (test dose)
10/5 im non neuronzl
10/6 im non neuronal
10/7 im non nenronal
10/8 im non neuronal




i v infusion non-neuronal 6/12 iv non-neuronal 6/13 imnon-neuronal
6/21 lin neuronal 7/4 imneuronal 7110 intrathecal neuronal 7/11 iv

I nfusion x 2 neuronal 7/12 iv infusion x 2 neuronal 7/13 caudal
neuronal 7/14 iv non-neuronal CASE STUDY 6 [0302] ReRo
1.3.4./005/130705/B, a twenty five year old subject who was di agnosed
Wth Potts Spine disorder at the D6 level with [ower |inb paraplegia,
underwent surgery three times with an anteri or deconpression of the
spinal cord. ect was wheel chair bound, could ' hout
support, ﬂgP@accgﬁ paral ysis of t | egs, had no b%ﬁ%?igﬁﬁ¥$ﬁ and
evacuat ed mhllst | ying and had no bl adder sensation. [0303] The

subj ect was adm ni stered a pharnmaceutical conposition conprising hES
cells and their derivatives according to the practice of the present

i nvention, eleven years and six nonths after the injury. The

treat nent protocol fdalofowed duri ngidibgisiohr St ydar resudir@d! I n
strengt heni ng the baé#/ioabil ity toinsinfusisht hout {suppor heurgal sensati on
of heaviness in{the l&@s. The subjectimal SO0 regdi ned dackaoisd duriing
menstruati on ant_nend®ital pain. Sensations_inlthe tiwngkwoendlegs and
recovery of blagder d®h&ation and coritr ol wer e lobserneadewdird subjlect
is able to walklwithi®hé aidlof a wallking framd withpogaedordst oration
of novement in both 11W¢15J_pgc Treat neifit i s ongqging J0eupme
schedul e of injecti od¥160r this pat |°@Eﬂall s shoun in TE®renab7 TAHLE
37 Date Route m_4mnﬂ@ﬂ§LLaLtgn_ Cel M ypes - ne BAEIoml 13 t dst
dose 7/27 in1n?uL9né91&#2844%4u¥%4&£&4xmu_lié£LAA_HEMEEﬁEﬂ_8L3_in1x
2 neuronal 136(8/4 iWA%x 2 mon- nef¥ BRSPS/ 5 i  neurBRAETEPY | m
neur onal : M
0720 iv infusion im non neuronal
10/21 im non neuronal
10/22 im non neuronal
10/23 lumbar neuronal
10/27 im non neuronal
10/25 im non nenronal
10/26 im non neuronal
10/27 im non neuronal
10/28 im non neuronal
10/29 im non neuronal
10/30 epidural catheter neuronal
10/31 epidural catheter . neunronal
11/1 epidural catheter neurcnal
11/2 im non neuronal
11/3 im non neuronal
11/4 im , non neuronal
11/5 im non neuronal
11/6 im non neuronal
11/7 im nen neuronal
11/8 i non neuronal
11/9 caudal neuronal
11/10 im non neuronal
11/11 jize} non neuronal
11/12 im no1 neuronal
11/13 iv infusion mixed
im non nenronal
11/14 im non neuronal
iv infusion
11/15 im non neuronal
12/31 iy mixed
1/10 im non neuronal
1/11 iv infusion mixed
1/12 iv infusion mixed
1/13 im non neuronal
1/14 im non neuronal
1/15 caudal neuronal




8{12 imx 2 neuronal 8/16 im neuronal 8/ 23 imx 2 hES neuronal 8/30
iin x 2 neuronal 9/1 in x 4 neuronal 9/2 imx 2 neuronal 9/8 iv
neuronal 9/12 in neuronal 9/14 in neuronal and non-neuronal m xture
9/ 22 iv neuronal 9/27 i mneuronal and non-neuronal m xture 9/29 im
neuronal and non-neuronal m xture 9/30 i mneuronal 10/4 in neuronal
and non-neuronal mxture 10/6 epidural x 2 vials neuronal 10/10 im
neuronal 10/19 i m non-neuronal 10/21 im neuronal 10/24 epidural

neuronal 11/7 epidural neuronal 11/14 iv neuronal 11/15 im
WO 2007/141657 PCT/IB2007/002292
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1/16 ... im non neuronal
1/17 im non neuronal
1/18 im non neuronal
1/19 lumbar neuronal
1/20 im non neuronal
mixed
1/21 im . mixed
1/22 im mixed
1/23 epidural catheter neuronal
1/24 im neuronal
v
1/25 im neuronal
1/26 infusion mixed
im neuronal
1/27 infusion mixed
im neuronal
CASE STUDY 14
[0326] The patient is a 26 year old female traumatic paraplegic at T-12, L-1

who suffered a road traffic accident in September 2004. She had no feeling
below the chest and she had no bowel or bladder control. There was no motor
power in either leg and she was wheel chair bound.

[0327} The patient started hES cells in March 2006. She was able to stand
and walk a few steps with full calipers (waist to ankle) and walker after 3 days
and continued to progress. Her current statns is that she can walk
continnously with caliper and walker and also stand using the knee brace.
Bowel and bladder sensations have been restored with control and without the

_usage of any catheterization or suppository. Sensation has improved to the

ankle levels.
[0328] The schedule of injections for this patient is shown in Table 44.
TABLE 44
Daie Route of administration Cell types
3/27 im non neuronal (test dose)
3729 v neuronal
im non neuronal
3/30 im neuronal
3/31 im neuronal
411 im neuronal
443 im neuronal
4/4 im ) neuronal




non- neuronal 11/18 irn non-neuronal 12/ 1 intrathecal
non- neuronal m xture 12/7 deep spi nal non-neuronal

neur onal

12/ 23 i n neuronal

12/ 26 i m non-neuronal 1/5 in neuronal 1/11 in neuronal 1/17

neuronal 1/24 iv neuronal 1/26 in neuronal 2/1 imneuronal 2/3
neuronal 2/9 in non-neuronal 2/15 i mnon-neuronal 2/22 in neuronal
3/1 imnon-neuronal 3/9 imnon-neuronal 3/21 in neuronal 3/28
neuronal 4/13 epidural catheter neuronal 4/26 imneuronal 5/2
WO 2007/141657 PCT/IB2007/002292
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4/5 o Epidural (candal) neuronal x 2
47 Epidural (intrathecal) neuronal x 2
4/9 im neuronal
4/10 : im neuronal
4/12 im neuronal
4113 im neuronal
4/14 im neuronal
4/15 im neuronal
4416 im neuronal
417 im neunronal
4/18 iv non neuronal
4/20 im neuronal
4/21 im nenronal
422 im neuronal
4124 Epidural (catheter) neuronal x 4
4/25 Epidural (catheter) neuronal x 4
4/26 iv (catheter) neuronal x 4
4/27 im nenronal
4/28 im neuronal
4/29 im neuronal
4/30 1m neuronal
51 im neuronal
5/2 im non neuronal
5/3 im neuronal
5/4 im neuronal
5/5 im neuronal
5/7 un neuranal
5/8 im non neuronal
5/10 im neuronal
5/11 EPI { caudal ) neuronal
5/13 M neuronal
5/14 IM neuronal
5/16 M non neuronal
5/17 M neuronal
5/18 EP] (catheter) neuronal x 2
5/19 EP]I (catheter) neuronal X 2
5/20 : EFPI (catheter) neuronal x 2
5/21 im neuronal
5/22 im neuronal
5/23 im neuronal
5/24 im neuronal
5/25 im neuronal
10/25 im non neuronal
mixed
10/26 im non neuronal
iv infusion mixed
16/27 im non neuronal
10/28 im non neuronal




non- neuronal 137 5/4 epidural catheter neuronal 5/5 epidural
cat heter neuronal 5/6 epidural catheter neuronal 5/7 i mneuronal 5121
i mneuronal 6/5 fin neuronal 6/12 imneuronal 6/26 iv x 2

non- neuronal 7/8 i mneuronal CASE STUDY 7 [0305] ReRo

1. 3A./ 006/ 220805/a, a thirty year old subject suffering froma C6-C7
par apl egic SCI was unable to nove |lower |inbs and had no bowel

control or bowel sensation. The subject had fine and deep pressure
sensation only fromthe inter mammary regi on upwards. Thus, the

subj ect had WPHOVHMTy in sitting. The hands of the sBOIBR{7NZH2very
little strength, with very weak fingé® novenent and the subject had
difficulty in breathing. [0306] The subject was treated according to
the practice of the present invention by adm nistration of a
pharmaceutical conposition conprising hES cells and their derivatives
about three nontts—afggg therimyuory. e subject TeqaiRedoabl 11 1) to
sit without support;&eders(no grddLigES, can|Sense pheamadr € in |t he
groin, has sensg@tionggB tne dral Si;g€ of the|el DOWoameurb@€l S pgi n
inthe legs if € paghent ajtenpt ed ;5,0 NOVE. |he Skhhesénabf eat hgs
easily, has sengationppn blragder and ikowel, has sensahé@éhal 2] egy and
can now stand for a figw m nutes W I husbapport. The subpeéednabl SO hgs
i ncreased strengith and/snovenment 1 n mAs@ars. Tr éat nent néwsond@hgoi ng.
[ 0307] The schedul e ofiitsnj ections for ithi s patignt imsnghowalxB Tabl e
38. TABLE 38 Dafe Roufits of adlm ni stratm on Cell |t ypewnag@onat 3t ddse
non-neuronal 2/23 i min&uronall 2124 i nemeur onal |2/ 27oppewend mdur onal
2/ 28 in non-neutonal 1B/ i m heur epidiralyathefer nedr onal Bgwenahi dur al

cat het er neur onal 11/9 epidural catheter neuronal
11/10 epidural catheter neuronal
11/11 im non nevrconal x 2
11/12 im non neuronal
infusion mixed
11/13 caudal neuronal
infusion mixed
11/14 im neuronal

Human embryonic stem cell culture methodology

10329] The hES cells nsed as the starting material for the cell lines developed
under the present invention are derived from a 2 to 7 day old embryo prior to
its implantation into the uterus, e.g., a 2 to 4 day old embryo, e.g., a 3 day old
embryo..

[0330] For embryo -isolation, the ova are collected with consent from human
donors who are undergoiné a regular IVF cycle. The ova are fertilized by the
sperm and cultured by conventional methods to obtain the embryos. Extra
embryos are incubated for variable periods for development of the cell line.

[0331] The embryo is suspended in a small amount of minimal essential
medium (e.g., RPMI, e.g., RPMI 1640 with 2.2 g/L sodium bicarbonate) and
the hES cells are isolated from the embryo by mechanical means (e.g.,
shaking). Additional medium is added to the isolated cells along with a
progestin and a phCG agonist. In one embodiment, progesterone (16-64 pl of
250 mg/ml) and BhCG (16-64 pl of 5000 inw/ml) are added. The isolated cells
are cultured for 12-48 hours, e.g., 24 hours, at a temperature of between 34-

38°C, in an environment of 3.5-6% carbon dioxide.



138 3/9 epidural catheter x 2 neuronal 3/10 epidural catheter x 2
neuronal 3/11 iv neuronal 3/20 i mneuronal 3/22 i mneuronal 3/23 imx
2 neuronal 3/24 imnon-neuronal 3/27 in non-neuronal 4/5 intrathecal
neuronal 4/12 imneuronal 5/1 imepidural catheter x 4 neuronal - 5/2
in epidural catheter neuronal 5/10 epidural catheter x 4 neuronal
5/11 epidural catheter x 4 neuronal 5/12 epidural catheter x 4
neuronal CASE STUDY 8 [0308] ReRo 1.3.4./007/22100543, a twenty siX

year old su aplegic as a result of SCI at D6, eto
move bot h |24"8%“"”H ¢, although able to sit without sﬁﬁ%@%{“’%ﬁ%

subj ect had no bl adder or bowel contr'dl, and had sensation only from
the inter mammary area upwards. [0309] The subj ect was adm nistered a
pharmaceutical conposition conprising hES cells and their derivatives
according to the practice of the present invention about ten nonths
a]t t eL tBedi [()j;:ﬂagI y. Thm sna)kxﬁﬁdd;méxﬁ,gabﬂm &ﬁﬁl&aelt Emrédlnuﬂdbfaﬁaaioefcadr si de
of the body an e _un gion bilatera ro

axillary area to%ﬁmpﬂ{y S?Jar?éo ccm‘ft“fjnsecnt c‘gﬁ RaF2R V\ﬁllttﬁ tHe® al 1eof a
wal ki ng frane amtventingl dl@@r-ntxm@m f*ﬁﬁb@hantpby\@naqmbnt“he defred. asp@@lli}l]nThe

schedul e of inj %S&dtqfﬁ% b?re%hle'és ﬁﬁﬁ's@@ts% 54%“@)9“0:‘ e 1apl Emﬁ%x él;ﬁBLE
39 Date Route of adm nistration Cell Elegs 9/ 26 test Q0se im neuronal

9/ 27 i m neur onal°“%APmE AR RAUFEHE “*W?%(f“ﬂ 2582 Oz, Na) cell incubators in
which the oxygen level may be set between 0% and 20% by replacing the

ambient air with nitrogen gas. Examples of multi-gas incubators include the
Fisher 11-730 series, the Napco 7000 series, the Sanyo MCO series, the Jouan
1G750, and the Heraeus Heracell 150. In another embodiment, the cells are
cultured in a CO; incubator and the level of oxygen is controlled by the shape
and position of the flask in which the cells are contained. For example, when
a cell cultwre flask is maintained in a vertical position, much of the culture
mediumn in the flask is substantially anaerobic. In contrast, when the cell
culture flask is maintained in a horizontal position, the culture medium is
substantially aerobic. The level of oxygen in the culture medium can be
varied between substantially anaerobic and substantially aercobic by altering
the shape and/or position of the cell culture flask within the incubator or the
amount of medium in the flask {e.g., the amount of head space).

[0333] During the expansion stage, flasks may be maintained in a vertical
position rather than horizontal. In one embodiment, incubation is carried out
in a culture vessel where the volume is almost completely occupied by the
medium and the vessel is kept in a vertical position. As a consequence, a
substantial propoﬁion of the cells do not adhere to the walls of the culture
flask, and the culture medium is substantially anaerobic.

[0334] Under such growth conditions, cell-doubling or replication ¢ycles are
at their maximum, and cellular differentiation processes are substantially
inhibited. Cell replication cycles during expansion proceed for 12-48 hours,
e.g., 24 hours,

[0335] For passaging or re-culture of the hES cells, the cell suspension is
cenirifuged, the cell pellet is resuspended in a small amount of fresh culture
medium comprising progesterone and PhCG, the cells are aliquoted and
additional fresh medium without progesterone and BhCG is added. In one
embodiment, the ratio of the aliguot of incubated stem cells to the fresh cell

medium is about. 1:3.5 to about 1:35 volume/volume. The cells are re-



i m neuronal and non-neuronal m xture 9/29 i mneuronal 9/30 im
neuronal and non-neuronal m xture 10/1 i m neuronal and non-neuronal
m xture 10/ 3 in neuronal and non-neuronal m xture 139 10/4 im

i ntrat hecal non-neuronal 10/5 in neuronal 10/6 epidural neuronal

m non- neur onal

{0336]

[0337]

(0338]

1018

_ 10/10 i m neuronal 10/12 im deep spinal neuronal 10/15
i v neuronal 10/19 imnon-neuronal 10/24 im neuronal and non-neuronal
m xture 10/ 25 epidural neuronal 1218 deep spi nal non-neuronal 12/10

i ntrat hecal non-neuronal 12/11 3m non-neuronal 12/12 de%% s?ina
non- neur onalWA# Y145 neuronal 12/ 14 _epi dural neur onaf C1/1B2007/002252
D

incubated at 34-38°C in a water jacketed incubator supplemented with an
atmosphere of 3.5-6% carbon dioxide under substantially anaerobic conditions
for 12 to 48 hours, e.g., 24 hours. At this point the cells may be passaged for
continued expansion or stored for future use.

KhES cells cultured under such conditions remain in a largely
undifferentiated form as determined by alkaline phosphatase activity and the
absence of any markers characteristic of cellular specialization or
differentiation. However, it may be noted that no cell population is obtained
which is completely differentiated or completely undifferentiated. The cell
population is a mix of differentiated and undifferentiated cell lines, with a
ratio ranging from about 4:1 to about 10:1 undifferentiated to differentiated
cells.

For storage of the expanded hES cells, e.g., in a deep freezer or in
liquid nitrogen, a cryopreservation agent, including but not limited to 0.2-2%
(w/v) dimethyl sulphoxide (ﬁMSO), may be added to the culture medium.
The level of DMSO used is less than typically nsed for cryopreservation (e.g.,
2-84 nl/0.5 ml tube) to avoid inducing differentiation or damage to the cells.
The ratio of the amount of cryopreservation agent to that of culture medium
containing stem cells may va.ry from about 1:500 to about 16:1000. Other
cryopresexvation agents include without limitation glycerol, propanediol,
butanediol, ecthanol, glucose, D-glucose, sucrose, trehalose, mannitol,
paparavine, formamide, probuchol, curcumin, polyvinylpyrrolidone,
polyethylene glycol, chondroitin sulfate, glycosaminoglycan dimethyl
sulfoxide, glutamine, and sodium pyruvate. The freezing temperature for the
cell suspension may be varied from about -15 to about ~-80°C, e.g., about -15 to
about -40°C. In contrast to other techniques for the storage of human
embryonic stem cells and their derivatives, there is no need for flash freezing
or storage in “straws™. After storage, the cells may be prepared for continued
expansion or for differentiation by collecting the cells by centrifugation and
resuspending the cell pellet in fresh medium.,

Partial differentiation of the expanded hES cells (e.g., after expansion
of freshly isolated hES cells or storage of previously expanded cells) is carried
out by sedimenting the cell suspension in a centrifuge (e.g., at between 700~

1400 rpm for 5-12 minutes), removing and discarding the supernatant, and



12/ 15 i m neuronal 2/13 in neuronal 2/15 epidural neuronal 2/16 iv
neuronal 2/17 imneuronal 5/24 imiv neuronal 5/25 imiv non-neuronal
neuronal 5/26 int iv X 2 neuronal, non-neuronal, neuronal 5/27 imx 2
iv X 2 non-neuronal neuronal 5/28 i mneuronal, non-neuronal 5/29 im
neuronal , non-neuronal 5/30 epidural infusion neuronal 5/31 im
neuronal CASE STUDY 9 [0311] ReRo 1.3.4./008/151005/P, a twenty seven
year old subject suffered with traunmatic quadriplegia and had great

difficulty t d breathing, with rigid neck. Th t he
subj ect were &ééioré}??%gd and the subj ecgalhad no finger %6%/@%@%@325% no
sensation in the rest of the body. d 2] The treatnment via

adm ni stration of a pharnmaceuti cal corrposi tion conprising hES cells
and their derivatives according to the practice of the present

i nvention was started about two years after the injury. The subject
WO 2007/ 141657%&@8&&%7&@0&219311 M&naxmbﬁxﬂrtﬁeﬂgsarmédmﬁqw@nﬁmmn

neck novenent, ea nq3t rgvenment i v0| ce
tone. The subj et 10 mm 8p a}nﬁg hb[%‘égofu cu Se?rggjne{al ae{?uu(?

function retur ne@lhwr@m@mmﬁfdmgé&’rg mmmﬁssemhémbég@ staéc%ﬁ?é’l\ﬂess

spastic and t heD’i’JﬁMe& Y‘ﬁ%hﬁ&lu@ aEﬁ ﬁ%letDMEﬁi' SashElos 1@2\5@&@@&05@' SO
resuned and the sub%ec can npve the shoul ders. (0313)The schedul e of

inj ections for £ 3734k sedfiemibicadiopap) Withopk Bogesip. O‘ﬁﬂé BS A¢eBat B°Rout e

of adm ni strati eslisGed tultnyqdasmdsd 2b6sthreially dasic Ramitivas (Onaln a flask in a
horizontal position) for 12 to 48 hours, e.g., 24 hours. "Substantially aerobic”
is defined as at least about 15% O,, e.g., at least about 18% or 20% O,. Under
substantially aerobic conditions the hES cells will begin to differentiate. The
differentiation pathway for the hES cells is dependent on the culture medium
used during the differentiation stage. To produce neuronal progenitor cells,
the hES cells are cultured in DMEM or its equivalent. To produce progenitor
cells other than neuronal progenitors, the hES cells are cultured in RPMI or its
equivalent. After the 12-48 hour replicatioﬁ cycle, the cells may be collected
and resuspended in fresh medium to continue differentiation. In general, the
differentiation stage should not last more than 48-72 hours as further
differentiation beyond this time produces cells that are not suitable for
transplantation using the methods of the present invention.

f0339] Once the cells are partially differentiated, the cells can either be stored
for future use by adding a cryopreservative and storing the cells at -15 to about
-80°C as described above or preparing the cells for usage in the methods of the
invention. To prepare the cells for usage, the cells are aliquoted, fresh
medium 1s added (e.g., DMEM or RPMI as appropriate) and the cells are
cultured for 12-48 hours, eg., 24 hours, under substantially anaerobic
conditions to prevent further differentiation. The cells are then aliquoted into
fresh medium for continued expansion or collected by centrifugation and
resuspended in a biocompatible solution (e.g., saline) in preparation for
fransplantation. At this point the cells may be transplanted into patients or
stored at +4'C to -80°C for future transplantation. Storage may be in any
suitable container including but not limited-to test tubes, vials, syringes, efc.
that may facilitate transportation or clinical use, In one embodiment, the
resuspended cells in biocompatible solution are stored in a ready-to-use form
{e.g., In a prefilled syringe). When needed, aliquots of cells are thawed

naturally without the need for water baths or incubators.



5/ 27 imneuronal 5/28 i mneuronal 5/29 i mneuronal 5/30 i mneuronal
5/31 imneuronal 6/1 fin neuronal 6/8 fin x 2 neuronal non-neuronal
6/9 imneuronal 6/10 imx 2 neuronal non-neuronal 6/11 imx 2
neuronal non-neuronal 6/12 imx 2 neuronal non-neuronal 6/13 imx 2
neur onal non-neuronal 6/14 intrathecal neuronal 6/15 imXx 2 neuronal
non- neuronal 6/16 imx 2 neuronal non-neuronal 6/17 imXx 2 neuronal

non-nguronal 6/ 18 i m non-neuronal 6/19 imx 2 neuronal non-neuronal
6/20 imx 2 neuronal
WO 2007/141657 PCT/IB2007/002292
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[0340] Under the described storage conditions in a biocompatible solution,
cell viability of > 40% is observed after re-thawing even afier six months of
storage, with no detectable genotypic (genetic instability) or phenotypic
alterations such as aneuploidy or heteroploidy.

[0341] At each stage of expansion, differentiation, and storage, an aliquot of
the cells is tested for viability via trypan blue exclusion and microscopic
examination. An aliquot of the cell culture is also tested for microbiological
contamination. A further aliquot of the cell suspension is also placed on a
haemocytometer and examined microscopically in order to determine the cell
density. A further aliquot is also taken for testing alkaline phosphatase
activity as a marker for the state of differentiation of the cell culture.

10342} During storage, the cells may be tested once a month for their

karyotype, to test for genetic instability arising as a result of the culture

methodology.
EXAMPLES
Example 1
[0343] For embryo isolation, ova were collected with consent from a human

donor who underwent a regular IVF cycle, which produced 8 follicles. The
ova were fertilized by the sperm and cultured by conventional methods to
obtain the embryos. Three of the embryos were transplanted into the donor.
The extra embryos were incubated for variable periods for development of an
HES cell line.

[0344] The embryo, either intact or in broken condition, was suspended in
culture media. Further, 84 ul of progesterone (250 mg/mi) and 84 ul of BhCG
(5000 iwml) were added. The media with the embryonic cells were tested for
any contamination, and any infected embryo was discarded. The cells of the
embryos in this form were used for expansion and storage.

[0345] After one day of incubation, 1 ml of the embryonic cell containing
media were introduced in a 40 ml cell culture medium (DMEM or RPMI) in a
50 ml container along with progesterone and PhCG. The culture medium

along with the stem cells was incubated in a horizontal position at ambient



6/21 i mx 2 neuronal non-neuronal 6/22 imx 2 neuronal 6/23 iv x 2
non- neuronal 6/24 iv x 2 non-neuronal 6/25 iv x 2 non-neuronal 141
6/ 26 epidural catheter x 2 neuronal 6/27 epidural catheter x 2
neuronal 6/28 epidural catheter x 3 neuronal 7/21 imiv neuronal
non-neuronal 7/22 imx 2 neuronal non-neuronal 7/23 imx 2 neuronal
8/ 22 intrathecal neuronal CASE STUDY 10 [0314] ReRo
1.3.4.1009/300106/cc, a twenty five year old subject had a road
accident and |lost the ability to sit w thout support, the spine was
prone to bucRPiHd#¥¥e subject |ost bladder and bowel PEFMPE00%EHI t he
subj ect suffered a total |oss of powdf’in the | egs. 10315] The subj ect
was treated by adm nistration of a pharnmaceutical conposition
conprising hES cells and their derivatives according to the practice
of the present invention about two years after the injury. The

subj ect showed aRkGnddR QY SR mARSokBRing! darbih (A0, SPRROAS snovie
subj ect suffers no %jddlness, has nmovenent in both feet, regained

sensation in th&FSs HJesexpryeentah gondifiong ohay e o BUTRFIIE: f | owi ng t hrough
t he spine. CASE STUDY 11 [0316] ReRo 1.3.41010/02020670, a twenty siXx
year old subject with a SCI at D12-L1 as a result of a road traffic
acci dent was unable to stand with the knees being contracted. The
subj ect was able to sit w thout support and had normal sensations in
the linbs. The subject had no bl adder or bowel control and had

i ncreased spasticity. 10317) The subject was treated about twelve
years after the injury by adm nistration of a pharnaceutica
conposition conprising hES cells and their derivatives according to
the practice of the present invention. The subject experienced

remar kabl e recovery in leg notor function with decreased spasticity,
exhibited a fully extendable right leg and a return of strength to
the left leg. The subject regained the ability to stand and walk with
the aid of calipers and a wal king franme. Bl adder and bowel sensations
also returned in the subject. 142 [0318] The schedul e of injections
for this patient is shown in Table 41. . TABLE 41 Date Route of

adm nistration Cell types 3/27 test dose non-neuronal 3/29 im
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4/ 28 i m neuronal 4/29 imneuronal . 4/30 i mneuronal 5/1 in neuronal

5/ 2 i mnon-neuronal 5/3 in neuronal 5/4 i mneuronal 5/5 in neuronal

5/7 in neuronal 5/8 in non-neuronal 5/9 in non-neuronal 5/10 in

neuronal 5/11 caudal neuronal 5/12 in neuronal 5/13 i mneuronal 5/14

I mneuronal 5/16 in non-neuronal 5/17 in neuronal 143 5/20 epidural
neuronal 5/21 irn neuronal 5/22 i mneuronal 5/23

WO 2007/141657 PCT/IB2007/002292

[0346] After 24 hrs of incubation, equal numbers of nucleated (partly
differentiated) cells and blank (undifferentiated) cells were observed. Aliquots
of about 0.5 ml were taken for storage at this stage. Afier 48 hrs of
incubation, oblong shape cells with few strands were observed with DMEM
media. However, when RPMI media was used, many nucleated cells with
varied shapes were observed. The volume of the container was found to be
filled up to the 37 ml mark after the 48 hr incubation. Aliquots of 0.5 ml were
taken for storage at this stape. After 72 hrs of incubation in DMEM, long
strands of cells cross linked like nerve tissue were observed. The RPMI media
incubation produced a few small sized cells and a few cells accumulating
around a central cell. Aliquots of 0.5 ml were taken for storage at this stage.

[0347] An aliquot of the embryonic cells grown in culture containing media
were introduced into more cell medium RPMI or DMEM) with other test
components, in a sterile container (Tarsons steriflask). The stem cells were
incubated at ambient temperature in an environment of carbon dioxide in
horizontal position for various time periods ranging from 18 hrs to 5 days.
After 24 hrs of incubation, aliquots of about 0.5 ml were again introduced into
more culture media and reincubated. Aliguots were taken for preparing ready
to use compositions as well as for storage after different incubation stages.
Table 46 depicts some experimental conditions followed for expansion of hES

cells.

Example 2

[0348] The embryo, either intact or in broken condition, was suspended in
culture media. Further, 84 pl of progesterone and 84 ul of BhCG were added.
The media with the embryonic cells were tested for any contamination, and
any infected embryo was discarded. The cells of the embryos in this form
were used for expansion and storage. i

[0349] After one day of incubation, 1 ml of the embryonic cell containing
media was introduced in a 46 ml cell culture medium (DMEM or RPMI) in a
50 ml container along with progesterone and BhCG. The stem cells were
incubated in a vertical position at ambient temperature in an environment of
carbon dioxide. Table 47 shows some of the working example variables used

for this experiment.



i m neuronal 5/24 imneuronal CASE STUDY 12 [0319] The patient was a
26 year old male with paraplegia after an injury between D6-D8. He
suffered a traumati c road acci dent in Septenber 2004. He was totally
bedri dden with no feeling bel ow the chest, no bl adder or bowel
control, and no sensation or notor power from chest downwards. He had
a very deep bed sore in the | ower back in which his sacrum coul d be
seen. [0320] The patient started hES cells on April 27, 2006.
Because of the bedsore he could not undergo any O/ T procedures and
was gi ven davo seodus@ges of cells intravenously and i nP¢HBEYERRE| v,
and eventually had hES cells applied®irectly to his bedsore. He was
al so given intravenous infusions. [0321] -On his 111h day- of
treatment he could stand with full calipers (waist to ankle) and a
wal kei and took 2 steps. As time continued his nuscle power increased
and after 4 nonths he could take up to 100 steps and could stand for
up to 20 mns. He is able to feel his legs and nove themtoo. He is
al so able to feel bladder and bowel fullness and is able to wal k now
with just a knee brace and the wal ker for support. Hi s bed sore has
heal ed and he has resurngesgl his studies. [0322] The schedul e of

i njections for thi sjpat'g BEng 45 shgwn in, TaBigeg4?.= RABLE 42 Date Route
of administration Cell R¥pes 4/28 in iv nedrfonal {t'est dose) 4/29 iv
i m neuronal non neuronal $4/30 iv. in neuronal non neuronal 5/1 iv in
neuronal non neuronal % 2 iv fin neuronal Bgn_neurqpal 144 5/3 iv

i nfusi on i mneuronat n@&Enew enal 55/ 4 g i‘gﬁugibnﬁ.%eur onal non
neuronal 5/5 iv i mneurdfal ‘non neuronal 536 Fv it héuronal non
neuronal 5/8 iv infusion i mneuronal
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5/9 iv infusion

neur onal
neur onal
i nf usi on
neur onal
neur onal
neur onal

non neuronal 5/11 iv i mneuronal 5/12 iv inn neuronal non
iv imneuronal 5/14 iv i mneuronal non neuronal 5/15

5/ 13

i ni neuronal non neuronal 5/10 iv infusion M

i mnon neuronal 5/16 iv infusion imnon neuronal 5/17 iv

non neuronal 5/18 iv in neuronal non neuronal 5/19 iv iin

non neuronal 5/20 iv in neuronal non neuronal 5/21 iv in
non neuronal 5/22 iv infusion imnon neuronal 5/23

WO 2007/141657 PCT/IB2007/002292

[0350]

[0353]

[0352]

[0353]

161

After 24 hys of incubation, nucleated cells (partly differentiated) and
blank cells (undifferentiated) were observed in a ratio of about 1:4, After 48
hrs of incubation, nucleated cells and blank cells in the ratio 1:2 were
observed. Aliquots of 0.5 ml! were taken for storage at the 24 hr and 48 hr
stage.

0.5 ml of the embryonic cells grown in culture containing media were
introduced in 46 mi cell medium (RPMI or DMEM) with other test
components, in a 50 ml sterile container (Tarsons steriflask). The stem cells
were incubated in a horizomtal position at ambient temperature in an
environment containing carbon dioxide. After 24 hrs of incubation, aliquots
of 0.5 ml were again introduced into 46 ml of culture media and reincubated.
Table 48 depicts some experimental conditions followed for expansion of hES
cells.

Aliquots were taken for preparing ready to use compositions as well as

for storage after the 24.hr incubation stage.

Example 3: Storage -~

For storage, hES cells were taken in a 0.5 ml storage tube and a
cryopreservation agent such as 0.2% DMSO in a quantity of 16 pl was added:
and afier gentle shaking were stored at -20°C. The cells were thawed naturally
for making ready to use compositions or for further expansion. The viability
of the thawed cells was tested and 64% to 84% of the cells were found to be
viable. The stored cells were tested for contamination as well as viability after
regular intervals. Table 49 shows the actual parameters followed for storage

in five different experiments as well as the viability of the cells after thawing.

TABLE 49

5.No. Amount of DMSO DMSO % | Mediaused | Viability of
Cell suspension quantity thawed cells

1 0.5ml . 161 0.2 NaCl 74%

2 0.5ml 32l 1.4 NaCl 66%

3 0.5ml 64111 0.4 NaCl 70%

4 0.5ml 481l 0.2 NaCl 78%

5 0.5ml 16ul 0.2 NaCl 88%

Y
in



iv infusion fin non neuronal 5/24 iv i mneuronal non neuronal 5/25

i m neur onal
neur onal-

i nf usi on

neur onal 5/31
neuronal 6/2
neur onal

6/4 iv in neuronal non neuronal

WO 2007/141657 PCT/IB2007/002292
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Example 4
[0354] Various tests were carried out for checking any contamination or

infection or abnormmality in the embryonic cells at various intervals of the
expansion and storage stages and to identify the hES derivatives that were
present in each culture. The different tests include those for HIV, HbSAg (for
hepatitis), conventional PCR for Kochs test (for tuberculosis), chromosomal
analysis by CG method of giemsa banding, Bilirubin by the Jendrasiik and
Grof method and Albumin using BCG Dye binding method (for liver
progenitor cells), insulin via CLIA method (for pancreatic progenitor cells),
neurofilament by immunochistochemical method (for neuronal progenitor
cells), CD34 testing by immunochistochemical method (for hematopoietic
progenitor cells), Alkaline Phosphatase via PNPP method (for undifferentiated
cells), Histopathology tests (for cell identification by morphology), efc. The
culture condition was tested by the manual culture plate method and manual
sensitivity and identification with versatrek/AP1 was carried out for fungal
infection. All the tests were carried out and the cell count and viability of the
cells were checked at each stage. Table 50 provides the results of some of the

tests.

Example 5: Preparation of hES cells for transplantation

[0355] 15 m} of stem cell suspension was taken and centrifuged at 1000 r.p.m.

for 7 minutes. The supernatant was discarded. 2 to 15 ml of saline was added
to the pellet and the stem cells thus suspended. The suspension was checked

for microbial contamination, A viability test was also done.

Example 6: Storage of hES cells in ready-to-use form

[0356] Containers (syringe, test tube, flask, viat) filled with the transplantable

hES cell suspénsion were labeled and stored at -20°C. The cold chain was
maintained up to the transplantation stage. The suspension was thawed

naturally immediately before transplantation.

i v

non neuronal 5/26 iv in neuronal non neuronal 5/27 iv fin
non neuronal 5/28 iv neuronal 145 i m non neuronal 5/29
i n neuronal non neuronal 5/30 iv infusion i mneuronal non
iv irn neuronal non neuronal 6/1 iv in neuronal non
iv fin neuronal non neuronal 6/3 iv in neuronal non

Y



6/5 iv infusion in neuronal non neuronal 6/6 iv infusion in neuronal
non neuronal 6/7 iv imneuronal non neuronal 6/8 in iv neuronal non
neuronal 6/9 imiv neuronal non neuronal 6/10 fin iv neuronal non
neuronal 6/11 imiv neuronal non neuronal 6/12 iv infusion neuronal
6/13 iv infusion i mnon neuronal 6/14 iv i mneuronal non neuronal
6/15 iv i mneuronal non neuronal 6/16 iv in neuronal non neuronal
6/17 iv i mneuronal non neuronal 6/18 iv i mneuronal
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non neuronal 6/20 iv iv infusion .in neuronal 6/21 iv neuronal non
neuronal 6/22 iv imnon neuronal (2) 146 6/23." iv non neuronal (2)
6/ 24 iv non neuronal (2) 6/25 iv non neuronal (2) 6/26 iv iv infusion
non neuronal 6/27 iv iv infusion fin non neuronal 6/28 iv i mneuronal
6/29 iv in neuronal non neuronal x 2 6/30 iv in neuronal non neuronal
X 2 7/1 iv imneuronal non neuronal x 2 7/2 iv in neuronal non
neuronal x 2 7/3 iv iv infusion i mneuronal non neuronal x 2 7/4 iv

i v infusion

WO 2007/141657 PCT/IB2007/002292
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Cell Lines
[0357] Subcultures were repeated more than 100 times to establish hES cells

of the present invention. Further, the subcuitures were tested for any
contamination/infection at each stage of further expansion or storage. The
hES cell lines were found to be stable and without any abnormality for over
five years of sub culturing cycles.

[0358] The present invention is not to be limited in scope by the specific
embodiments and examples, which are intended as illustrations of a number of
aspects of the invention and any embodiments which are functionally
equivalent are within the scope of this invention. Those skilled in the art will
know, or be able to ascertain using no more than routine experimentation,
many equivalents to the specific embodiments of the invention described
herein. These and all other equivalents are intended to be encompassed by the
following claims. All patents, patent applications and publications cited

herein are fully incorporated by reference.
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i m neuronal non neuronal 7/5 iv imneuronal x 2 7/6 iv i mneuronal x
2 7/7 iv imneuronal 7/8 iv i mneuronal non neuronal x 2 7/9 iv im

neur onal
7112 iv
7/18 iv
neur onal
147 im

non neuronal 7/11 iv iv infusion imneuronal non neuronal
i v infusion neuronal 7/17 imdressing neuronal non neuronal
i nfusi on dressing non neuronalés7/ 19 iv infusion i mnon

7/ 20 iv imdressing neuronal non neuronal 7/21 iv neuronal

dressing non neuronal 7/22 iv im
WHAT IS CLAIMED IS:
1, A pharmaceutical composition for the treatment of diseases, disorders, or

conditions comprising human embryonic stem (hES) cells and/or their derivatives, wherein
said hES cells and/or their derivatives are free from animal products, feeder cells, growth
factors, leukemia inhibiting factor, fibroblast growth factor, membrane associated steel factor
or soluble steel factor or conditioned media, wherein said hES cells and/or their derivatives

are suspended in a pharmaceutically acceptable solution.

2. A pharmaceutical composition of claim 1 wherein said composition is in a prefilled

syringe, prefilled test tube, prefilled flask, or prefilled vial.

3. A pharmaceutical composition of claim 2, wherein said composition is in a
prefilled syringe.
4, A pharmaceutical composition of claim 2 wherein the stem cells have adequate

viability to be therapeutically effective.

5. A pharmaceutical composition of claim 4 wherein the viability of the stem cells is
greater than 40%.

6. A pharmaceutical composition of claim 1 wherein said solution is saline.

7. A pharmaceutical composition of claim 1 wherein said solution further comprises

an antimicrobial agent, antibacterial agent or other pharmaceutical agent.

8. A pharmaceutical composition of claim 1 wherein the composition comprises

hematopoietic stem cell progenitors.

9. A pharmaceutical composition of claim 1 wherein the composition comprises

neuronal stem cell progenitors.

10. A phanmaceutical composition of claim 1 wherein the composition comprises

hematopoietic stem cell progenitors and neuronal stem cell progenitors.
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dressi ng neuronal non neuronal 7/23 iv imneuronal non neuronal 7/24
v in neuronal non neuronal 7/25 imdressing neuronal non neuronal X
2 7/26 in dressing neuronal non neuronal x 2 7/27 in ' neuronal non
neuronal 7/28 imdressing non neuronal 7/29 imdressing neuronal non
neuronal 7/30 i mneuronal non neurondaik6e7/ 31 i mdressing non neuronal
8/1 imdressing non neuronal x 2 8/ 2 imdressing non neuronal x 2 8/3
I n non neuronal x 2 8/4 ini non neuronal x 2 8/ 5 imdressing non

neuronaljyx 2 8A6phdRnReiBA Woapakiti¥n 2f8#Am 1 wherein the composition comprises

mesenchymal stem cell progenitors.

12 A pharmaceutical composition of claim 1 wherein the composition comprises

insulin producing stem cell progenifors.

13. A pharmaceutical composition of claim 1 wherein the composition comprises

hepatocytic stem cell progenitors.

14. A pharmaceutical composition of claim 1 wherein the composition comprises

cardiac stem cell progenitors.

15. A pharmaceutical composition of claim 1 wherein the composition comprises

epithelial stem cell progenitors.

16. A pharmaceutical composition of claim 8 wherein the amount of hematopoietic

stem cell progenitors in the composition is about 750,000 to about 160 million cells.

17. A pharmaceutical composition of claim 9 wherein the amount of neuronal stem

cells in the composition is about 750,000 to about 60 million cells.

18. A pharmacentical composition of claim 1 wherein the amount of hES cells and/or
their derivatives is about 750,000 to about 160 million cells in about 0.25 ml to about 100 ml

of the solution.

19. A pharmaceutical composition of claim 1 wherein the amount of hES cells and/or
their derivatives is about 750,000 to about 80 million cells in about 0.25 ml to about 10 m! of

the solution.

20. A pharmaceutical composition of claim 1 wherein the diseases, disorders or
conditions are selected from the group consisting of spinal cord tumor, breast cancer, prostate
cancer, lymphoma, skin cancer, pancreatic cancer, colon cancer, melanoma, malignant
melanoma, ovarian cancer, brain cancer, primary brain carcinoma, head-neck cancer, glioma,
glioblastoma, liver cancer, bladder cancer, non-small cell lung cancer, head or neck

' carcinoma, breast carcinoma, ovarian carcinoma, cervical cancer, metastatic lesions, lung
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i mdressing non neuronal x 2 8/ 8 imnon neuronal x 2 8/ 9 imdressing
non neuronal x 2 8/ 10 i mnon neuronal x 2 8/ 11 int non neuronal x 2
8/12 lin dressing non neuronal x 2 8/ 13 imnon neuronal x 2 8/ 14 in
dressing non neuronal x 2 8/ 15 fin dressing non neuronal x 2 8/16 im
non neuronal x 2 8/ 17 in non neuronall6d 2 8/ 18 iv infusion neuronal x
3 WD 2007/ 141657PCT/ 1132007/ 002292 148 im 8/19 imdressing
neuronal x 3 12/5 imnon neuronal 12/6 iv infusion non neuronal 1217
i v i nf usdafoinonis, dsigalbedl) loon caecinensg| WHRAS emicdurcatvidal ntarcihdred akesticular

neur or_ial carlc?nlo?nai, rlsgiaddf:r carcinoma, pancreatic carcinoma, stomach carcinoma, colon carcinoma,
prostatic carcinoma, genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma,
myeloma, multiple myeloma, adrenal carcinoma, renal cell carcinoma, endometrial
carcinoma, adrenal cortex carcinoma, malignant pancreatic insulinoma, malignant carcinoid
carcinoma, choriocarcinoma, malignant hypercalcemia, cervical hyperplasia, leukemia, acute
lymphocytic lenkemia, chronic lymphoeytic lenkemia, acute myelogenous lenkemia, chronic
myelogenous leukemia, chronic granulocytic leukemia, acute granulocytic leukemia, hairy
cell lenkemia, neuroblastoma, rhabdomyosarcoma, Kaposi's sarcoma, polycythemia vera,
essential thrombocytosis, Hodgkin's disease, non-Hodgkin's lymphoma, sofi-tissue sarcoma,
osteogenic sarcoma, primary macroglobulinemia, retinoblastoma, stroke, Down's Syndrome,
Friedereich’s Ataxia, Huntington’s Chorea, Asperger's Syndrome, Spinomuscular Atrophy,
End Stage Renal Nephrosis, Nephrotic Syndrome, autism, mental retardation, Cortico-Basal
Degeneration, Olive Ponto Cerebellar Atrophy, Alzheimer’s Disease, Parkinson’s Disease,
Multiple Sclerosis, Dementia, Auditory Nerve Atrophy, Motor Neuron Disease, Olivo Ponto
Cerebral Atrophy, Huntington’s Chorea, Brain Damage, Coma, Vegetative State, cerebro-
vascular accident, Non-Healing Ulcers, Psoriasis, Pressure Sores, Systemic Lupus
Erythematosus, Ankylosing Spondylitis, Cardiomyopathy, Sarcoidosis, Arthritis, Ulcerative
Colitis, Optical Nerve Atrophy, Macular Degeneration, Eye Damage, Comneal Graft
Rejection, Retinitis Pigmentosa, Restrictive Cardiomyopathy, Heart Failure, Sinus
Bradycardia, Coronary Artery Disease, Duchenne’s Muscular Dystrophy, Limb Girdle
Dystrophy, Spinal Muscular Afrophy, Becker’s Muscular Atrophy, testicular atrophy, ovarian
failure, azoospermia, arthritis, Thrombocytopenia, Thalassemia, and Acute Myeloid

Leukaemia.

21. A pharmaceutical composition of claim 1 wherein the diseases, disorders or
conditions are selected from the group consisting of Acute Myeloid Leukaemia,
Adenocarcinoma, Arthritis, Astrocytoma, Auditory Nerve Atrophy, Autism, Alzheimer’s
disease, Ankylosing Spondylitis, Becker’s Muscular Dystrophy, Brain Damage, Bums,
Cerebro Vascular Accident, Cerebral Palsy, Coma, Comeal Ulcers, Corneal Graft Rejection,
Cortico-Basal Degeneration of the Nervous System, Coronary Artery Disease, Diabetes,

Downs Syndrome, Duchenne’s Muscular Dystrophy, End-Stage Renal Disease, Erb’s Palsy,
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12/ 13 epidural (catheter) neuronal x 2 12/14 epidural (catheter)
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i nfusi on neuronal, non neuronal CASB68TUDY 13 10323] The patient is a
22 year old male who suffered a horse riding accident in June, 2006
and is a paraplegic at T-12, L-1. He had no power bel ow the waist, no
bowel orFah)dua(SdmuIardmmnla; Dyitlophy, Feedenditlon AhedigVH et Bdilure] GiPdth Tlular

ati ent arted t ment Se Q06 admtte or_6 weeks.  He
Iroespond T RES 8 %"rgﬁd r{“h:o&gg% ei)l?Fésewa Imabolcfl,Ji “[1 QVS&F?BE&n&‘Iver

wal k a fegiwhédiss AamldrnDEgtnbrated, | MIBktal Ru@idatiod %Hiﬂeekcl%glsv‘@{df&r Neﬂﬁ’%n
has prog)essed and is on the knee brace with he can stand fo

up to 307iFeeRR Myeqyrdialafakeion, Nephiells Rurdreme, N@é‘ﬁélatl’ic(kn[)?é%e b@lmcr-P@m@l
bl adder (%?ébteflﬁj A hﬁll %tl@aﬁexggo.gtr%ﬁrﬁﬁklm&% tﬂ]&a&t 'lgcl@. tf}é S§hrouee

crutches. He Is €10 go up stairs vmt’ht e ca
and the Ermcnlmm@my,[ OB®EsRabies sVhaihel eE@Ephalqpaﬁm obiessucyr $dves; fﬁ’alglﬁaﬂye

is sho in_Tabl e g TABLE.43 mn ratio }%
ypes LGRS iy, AR R PSties Ebho SR OonC RERE RO RStEe
non neurragiaéntddd/ Right Boidle BramhaBlotl/ Saﬁcﬁidﬁﬁﬂ siau¢ Bradycarlith) SPHad Cord
i nfusi o neur nal 10/ ]10 f)V i n{lu5| on neuronal ,10/11 int non neuronal
10/ 12 i u ystrophy, Spino Cerebellar Ataxia, Steven Johnson’s Syndrome,
Systemlc Lupus Erythematosus, Thrombocytopenia, Thalassemia, Ulcerative Colitis,
Vegetative State, Cystic Fibrosis, Interstitial Lung Disease, Azoospermia, Primary Ovarian
‘Failure, Aphthous Ulcers, Hormone Imbalance, Ostco-Arthritis, Homer's Syndrome,

Osteogenic Imperfecta, Channelopathy, and Hypogammaglobulinemia.

22. A composition of matter comprising hES cells and/or their derivatives, said hES
cells and/or their derivatives being free from animal products, feeder cells, growth factors,
leukemia inhibiting factor, fibroblast growth factor, membrane associated steel factor and/ or
soluble steel factor or conditioned media, obtained by entrapping said hES cells and/or their

derivatives in a selectively permeable structure or matrix.

23. A composition of matter of claim 22 wherein the hES cells and/or their derivatives

comprise hematopoietic stem cell progenitors.

24, A composition of matter of claim 22 wherein the hES cells and/or their derivatives

comprise neuronal stem cell progenitors.

25. A composition of matter of claim 22 wherein the hES cells and/or their derivatives

comprise a combination of hematopoietic stem cells and neuronal stem cell progenitors.

26. A composition of matter of claim 22 wherein the selectively permeable structure or
matrix is selected from the group consisting of fibronectin, collagen, laminin, keratin, fibrin,

fibrinogen, hyaluronic acid, heparin sulfate, chondroitin sulfate, agarose, and gelatin.
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are enfrapped in a mixture of agarose and collagen or a mixture of agarose and gelatin.

28. A method of expanding hES cells free of animal products, feeder cells, growth
factors, leukaemia inhibitory factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth factor, membrane associated steel

factor, soluble steel factor and conditioned media, comprising the steps of:

(a) introducing hES cells in a cell culture medium consisting of minimal essential
medium, progesterone and FhCG; and
(b)  incubating the stem cells at a temperature of 34°C to 38°C in an environment

of about 3.5% to about 6% carbon dioxide for about 12 hours to about 48 hours.

29. A method of expanding hES cells of claim 28 wherein said cell culture medium is
RPML

30. A method of expanding hES cells of claim 28 further comprising:

() taking an aliquot of incubated stem cells of step (b) wherein said aliquot
contains at least one stem cell,

(d) resuspending the cells in cell culture medium along with progesterone and
FhCG to the aliquot,

(e) diluting the cells in cell culture medium without progesterone and ShCG, and
0 incubating the cells at a temperature of 34°C to 38°C in an environment of

about 3.5% to about 6% carbon dioxide for about 12 hours to about 48 hours.

31. A method of expanding hES cells of claim 28 wherein said incubation is carried out

in a water jacketed cell culture incubator.

32. A method of expanding hES cells of claim 28 wherein said stem cells in culture

medium are incubated in a biocompatible container under substantially anaerobic conditions.

33. A method of expanding hES cells of claim 32 wherein said stem cells do not

differentiate on proliferation.
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non neuronal 11/4 in non neuronal 11/5'in non neuronal 11/6 fin non
neuronal 11/7 int non neuronal 11/8 i mnon neuronal 11/9 caudal
neuronal 11/10 i m non neuronal 11/11 i m non neuronal 11/12 im non
neuronal 11/13 iv infusion imm xed non neuronal 11/14 in iv infusion
non neuronal 11/15 i m non neuronal 12781 iv m xed 1/ 10 i m non
neuronal 1/11 iv infusion mxed 1/12 iv infusion m xed 1113 i m non
neuronal 1/14 in non neuronal 1/15 caudal neuronal WO

2007/ 141857 PAT eBidd Of/cRPd B HEcells b6 claim 28 fRther comprising the step of testing

the expanded stem cells for any contamination.

35. A method of expanding hES cells of claim 28 wherein said culture process is carried

out in biocompatible containers.

36. A method of expanding hES cells of claim 28 wherein the ratio of the aliquot of

incubated stem cells to the cell medium is about 1:3.5 to about 1:35,

37. A method of expanding hES cells of claim 28 wherein said incubation is carried out

in substantially anaerobic environment.

38. A method of expanding hES cells of claim 37 wherein said incubation is carried out
in biocompatible container where the volume is almost completely occupied by the medium

and the container is kept in a vertical position.

39. A method of partially differentiating hES cells free of animal products, feeder cells,
growth factors, leukaemia inhibitory factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth factor, membrane associated steel

factor, soluble steel factor and conditioned media, comprising the steps of:

(a) introducing hES cells in a cell culture medium consisting of minimal essential
medium; and
(b) incubating the stem cells at a temperature of 34°C to 38°C in an environment

of about 3.5% to about 6% carbon dioxide for about 12 hours to about 48 hours.

40. A method of partially differentiating hES cells of claim 39 wherein said cell culture
medium is RPMI or DMEM.

41. A method of partially differentiating hES cells of claim 39 wherein said incubation is

carried out in a water jacketed cell culture incubator.

42, A method of partially differentiating hES cells of claim 39 wherein said stem cells in
culture medium are incubated in a biocompatible container under substantially aerobic

conditions.
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paraplegic at T-12, L-1 who suffered a road traffic accident in
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she was el .chair ogjghund [ 0327] The patient started hES cells in

Mar ch 2086cTeatiae QR ErllEraienh stand and walk a few steps with full
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progr ess44.Ber A eaticINf pattally AiffcterkiBfhe BIECLR Bf WRink 3§ Mk ho'th
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bl adder SER¥REitePARied sisarerlls &ytapy eentiininptioront r ol and wi t hout t he
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patient is shown in Tag’%& 4%, TABLE 45%[%31%0%%&’9&9 meﬁélgtsriléltcuétﬁ‘re

Cel | typResp Brapindohinkiocamatiblecestringsse) 3/29 iv i mneuronal non
neuronal 3/30 urn neuronal 3/31 i mneuronal 411

46. A method of partially differentiating hES cells of claim 39 wherein the ratio of the

aliquot of incubated stem cells to the cell medium is about 1:3.5 to about 1:35.

47. A method of partially differentiating hES cells of claim 39 wherein said incubation is

carried out in substantially aerobic environment.

48. A method of partially differentiating hES cells of claim 47 wherein said incubation is

carried out in biocompatible container and the container is kept in a horizontal position.

49. A process of preparing a preparation of hES cells and/or their derivatives for human

transplantation comprising:

(a) obtaining hES cells free of animal products, feeder cells, growth factors,
leukaemia inhibitory factor, supplementary mineral combinations, amino acid
supplements, vitamin supplements, fibroblast growth factor, membrane associated
steel factor, soluble steel factor and conditioned media,

(v)  centrifuging said stem cells to obtain a pellet, and

(c) suspending the pellet in a solution.

50. A process of preparing a preparation of hES cells and/or their derivatives for human

transplantation of claim 49 further comprising:

(d)  storing the preparation at about -15°C to about -72°C, and

(e) thawing the stored preparation naturally before transplantation,

wherein the viability of the cells is at least 40% on thawing,
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51. A process of preparing a preparation of hES cells and/or their derivatives for human

transplantation of claim 49 or 50 further comprising testing the preparation for any

contamination prior to transplantation.

52. A process of preparing a preparation of hES cells and/or their derivatives for human
transplantation of claim 49 wherein the hES cells and/or their derivatives obtained in (a) are
produced by the methods of claims 28 or 41.

53. A method of storing a preparation of hES cells and/or their derivatives in a viable

condition comprising

(a) taking preparation of hES cells and/or their derivatives prepared by the
method of claim 28 or 41,
(b) adding a cryopreservation agent, and

(c) freezing the cells at about -15 to about -72°C.

54. A method of storing a preparation of hES cells and/or their derivatives of claim 53
wherein the ratio of the amount of said cryopreservation agent to that of culture medium is
from about 1:500 to about 16:1000.

55. A method of storing a preparation of hES cells and/or their derivatives of claim 53

wherein said storage is in a biocompatible container.

56. A method of storing a preparation of hES cells and/or their derivatives of claim 53

wherein the cells are frozen at about -18 to about -20°C.

57. hES cells and/or their derivatives, said cells being free from animal products, feeder
cells, growth factors, leukaemia inhibiting factor, fibroblast growth factor, or conditioned

media, for treating a disease, disorder or condition.

58.  hES cells of claim 57 wherein the hES cells and/or their derivatives are produced by
the method of claim 28 or 41.

59.  hES cells and/or their derivatives of claim 57 wherein the disease, disorder or

condition is selected from the group consisting of spinal cord tumor, breast cancer, prostate
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cancer, lymphoma, skin cancer, pancreatic cancer, colon cancer, melanoma, malignant
melanoma, ovarian cancer, brain cancer, primary brain carcinoma, head-neck cancer, glioma,
glioblastoma, liver cancer, bladder cancer, non-small cell lung cancer, head or neck
carcinoma, breast carcinoma, ovarfan carcinoma, cervical cancer, metastatic lesions, lung
carcinoma, small-cell lung carcinoma, Wilms' tumor, cervical carcinoma, testicular
carcinoma, bladder carcinoma, pancreatic carcinoma, stomach carcinoma, colon carcinoma,
prostatic carcinoma, genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma,
myeloma, multiple myeloma, adrenal carcinoma, renal cell carcinoma, endometrial
carcinoma, adrenal cortex carcinoma, malignant pancreatic insulinoma, malignant careinoid
carcinoma, choriocarcinoma, malignant hypercalcemia, cervical hyperplasia, leukemia, acute
lymphocytic leukemia, chronic lymphoeytic leukemia, acute myelogenous leukemia, chronic
myelogenous leukemia, chronic granulocytic leukemia, acute granulocytic leukemia, hairy
cell leukemia, neuroblastoma, rhabdomyosarcoma, Kaposi's sarcoma, polycythemia vera,
essential thrombocytosis, Hodgkin's disease, non-Hodgkin's lymphoma, soft-tissne sarcoma,
osteogenic sarcoma, primary macroglobulinemia, retinoblastoma, stroke, Down's Syndrome,
Friedereich’s Ataxia, Huntington’s Chorea, Asperger's Syndrome, Spinomuscular Atrophy,
End Stage Renal Nephrosis, Nephrotic Syndrome, autism, mental retardation, Cortico-Basal
Degeneration, Olivo Ponto Cerebellar Atrophy, Alzheimer’s Disease, Parkinson’s Disease,
Multiple Sclerosis, Dementia, Aunditory Nerve Atrophy, Motor Neuron Disease, Olivo Ponto
Cerebral Atrophy, Huntingfon’s Chorea, Brain Damage, Coma, Vegetative State, cerebro-
vascular accident, Non-Healing Ulcers, Psoriasis, Pressure Sores, Systemic Lupus
Erythematosus, Ankylosing Spondylitis, Cardiomyopathy, Sarcoidosis, Arthritis, Ulcerative
Colitis, Optical Nerve Atrophy, Macular Degeneration, Bye Damage, Corneal Graft
Rejection, Retinitis Pigmentosa, Restrictive Cardiomyopathy, Heart Failure, Sinus
Bradycardia, Coronary Artery Disease, Duchenne’s Muscular Dystrophy, Limb Girdle
Dystrophy, Spinal Muscular Atrophy, Becker’s Muscular Atrophy, testicular atrophy, ovarian
failure, azoospermia, arthritis, Thrombocytopenia, Thalassemia, and Acute Myeloid

Leukaemia.

60.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Autism, Cerebral Palsy, Erb’s Palsy Mental

Retardation and Progressive Supranuclear Palsy.
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condition is selected from the group consisting of Alzheimer’s Disease, Corticobasal
Degeneration, Deafness (Auditory Nerve Atrophy), Dementia, Friedereich’s Ataxia, Motor
Neuron Disease, Multiple Sclerosis, Olivo Ponto Cerebellar Atrophy, Parkinson’s Disease

and Spino Cerebellar Ataxia.

62.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Brain Damage, Coma, Post Electric Shock
Encephalopathy, Post Rabies Vaccine Encephalopathy, Spinal Cord Damage or Injury and
Vegetative State,

63. hES cells and/or their derivatives of claim 59, wherein the disease, disorder or

condition is Cerebro Vascular Accident or Stroke.

64.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Hereditary Spino Motor Neuron Disease

and Huntington’s Chorea,

65.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Cirthosis of the Liver, End Stage Renal

Disease, Nephrotic Syndrome and Niemann Pick disease.

66.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group comsisting of Arthritis, Artherosclerosis, Burns, Non-

Healing Ulcers, Pressure Sores, Psoriasis, Systemic Lupus Erythematosus and Sarcoidosis.

67.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Thrombocytopenia, Systemic Lupus

Erythematosus, Sarcoidosis and Ulcerative Colitis.

68.  hES cells and/or their derivatives of claim 59, wherein the disease, disorder or
condition is selected from the group consisting of Down's syndrome, Ankylosing Spondylitis,

Thalassemia and Huntington’s Chorea.
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series e"Sanyo MCO series, the Thum | G750, and the Heraeus

Her acell 150. | n anot her err_bodl ment, the cells are cultured in a CO2
i ncubat of2- andﬂﬂwéﬂllsemévorofhequegieaﬁxies cxfoc:iairmBP edhbyirt e dibape dsdder or

positio e-fl i C the cel cant ai ne For exarrpl e,
when a (r:Ice?leE:)ﬁl {Jr%%é fRs KT Hle rﬁr%pne%?nfiﬁmf \fgnt‘é?c(]:‘éﬂ elpid drpukspmisy
of the cAddénocacinmda lofrtheﬂAﬁl’eﬁalfGlaﬁg Astosybias, Fpatictiil @@L S and Qplnal
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inacultyre vessel where the volunme is alnost conple y “occupi e
the mediGHhatfiditloaed @agdéa, grewthe factary lgukesmig @slnbltmgufamm ﬁbﬁ@last growth
consequ p I not , adh 0.
A R i T T
subst antlpmmb}scalﬁam]@ﬁm or [1iB8d]oun dgectivuon egndum& ﬁ]l_]él’.@lbd iof Ie@xﬂﬁr,al catheter or
cell-do | cati cles are at eir xi.nmum and

cel I ul a;{@é&{‘]"?o &r e ei%§+ljf on pr 8%%%?8% lﬁlregu%l%t’ﬁm‘iaﬂ{mﬁl “ﬂ?ﬁﬁ’i"Bl Plo dntraciatic
repl i catihjentiony ot ﬂﬂradmtalnlgjeeﬁ@ﬁﬂﬁ ib§NtopicAC afMichtn &Qnﬂ:ﬁlemhlélsap ﬁcﬁon 024
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i ncubat Is and/gr thedr deraieRvesedt claigy Tdmwhescin B hES Tells Bud/or their
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denvatlves comprise hematopoietic stem cell progenitors, neuronal stem cell progenitors,

mesenchymal stem cell progenitors, epithelial stem cell progenitors, renal stem cell

progenitors, cardiac stem cell progenitors, or hepatic stem cell progenitors, or combinations
thereof.

78.  hES cells and/or their derivatives of claim 74 wherein the disease is selected from the
group consisting of spinal cord tumor, breast cancer, prostate cancer, lymphoma, skin cancer,
pancreatic cancer, colon cancer, melanoma, malignant melanoma, ovarian cancer, brain

cancer, primary brain carcinoma, head-neck cancer, glioma, glioblastoma, liver cancer,

ovarian carcinoma, cervical cancer, metastatic lesions, Iung carcinoma, small-cell lung
carcinoma, Wilms' tumor, cervical carcinoma, testicular carcinoma, bladder carcinoma,
pancreatic carcinoma, stomach carcinoma, colon carcinoma, prostatic carcinoina,
genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma, myeloma, multiple
myeloma, adrenal carcinoma, renal cell carcinoma, endometrial carcinoma, adrenal cortex
carcinoma, malignant pancreatic insulinoma, malignant carcinoid carcinoma,
choriocarcinoma, malignant hypercalcemia, cervical hyperplasia, leukemia, acute
lymphocytic leukemia, chronic lymphocytic leukemia, acute myelogenous leukemia, chronic
myelogenous leukemia, chronic granulocytic leukemia, acute granulocytic leukemia, hairy
cell leukemia, neuroblastoma, rhabdomyosarcoma, Kaposi's sarcoma, polycythemia vera,
essential thrombocytosis, Hodgkin's disease, non-Hodgkin's lymphoma, sofi-tissue sarcoma,
osteogenic sarcoma, primary macroglobulinemia, retinoblastoma, stroke, Down's Syndrome,
Friedereich’s Ataxia, Huntingfon’s Chorea, Asperger's Syndrome, Spinomuscular Atrophy,
End Stage Renal Nephrosis, Nephrotic Syndrome, autism, mental retardation, Cortico-Basal
Degeneration, Olivo Ponto Cerebellar Atrophy, Alzheimer’s Disease, Parkinson’s Disease,
Multiple Sclerosis, Dementia, Auditory Nerve Atrophy, Motor Neuron Disease, Olivo Ponto
Cerebral Atrophy, Huntington’s Chorea, Brain Damage, Coma, Vegetative State, cerebro-

vascular accident, Non-Healing Ulcers, Psoriasis, Pressure Sores, Systemic Lupus

bladder cancer, non-small cell lung cancer, head or neck carcinoma, breast carcinoma,
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cc), aer an coCO WD 2007/141657PCT/1132007/002292 159 103461After 24
Its of incubation, equal nunbers of nucleated (partly differentiated)
cells and blank (undifferentiated) cells were observed. Aliquots of
about 0.5 mM were taken for storage ai7this stage. After 48 hrs of

i ncubation, oblong shape cells wth few strands were observed with
DVEM nedi a. However, when RPM nedia was used, many nucl eated cells
with var f n

I 2B HRASS RS RSARSa et DR ALUIR! SEOTARTIONAR, WS
AI i quot sCelftisp. Gptieel vi)gﬁl‘@e tAsikenkyf dvlacagr Eg@natatmw §ystﬁgaageAf@aaneaT 2Gfaﬁs

i ncu ra d .Qf C Cros e nej.ve
t| ssue bﬁ%‘]w{ag’ser%% %%%%ﬁﬁl% % di aCtlwr?cu lomP(O% ?gﬁg IPJ?]JiW ’sréH“I’S
Z: zed CeBﬂafyfgrcﬁa,aCbmwmqelAlﬂfryadhmﬂ aDud]gmm’QMﬁscﬁlaﬁﬂjﬂﬁsfraﬂ)hyE;%inb) Girdle

iquot 5 aken for_s e at this, stage. 47) An
al i quot YSTORRY; MWH¥&WO§ W8 B %ﬁ? Sr&é‘ﬁﬂ 3 AdropB AT ARtoRRY, £ Varate
i nt rOdUCﬁﬁuﬂent&o&pEﬁnﬁe'dﬂhﬂﬁ@“ RO toPEni VN ad¥einth, OaﬁherA&EétMyemd
corrponents In a sterile container (Tarsons sterlflask) The st

cel | s wer@kpsBighat ed at ambi ent tenperature in an environnent of
carbon dioxide in horizontal position for various tine periods

rangi ng §9.0mpE bdik 4/& Ga¥SderdiirE Bdc1ihd 7@fwlﬁéi'5|'ib£ﬁ$'d(?s@as§i 'dis%g{,sor

of about 0.5 mM were again introduced into nore culture
r ei ncubagoaditiop| jiguslestegde rftone athsn growp peospistinenoof emye tMyels® Leukaemia,

conposi t%@%}?ctﬁ’%g&‘%&,' AﬁﬁnforAét}o%;ﬂ%% ‘?&f fﬁ& dN]:elfverEQo ?%Jl% ;,\,2’321}8 er's

st ages. I cts Sone experinen conditi
expansi ohisase, IAESI@BGig Spordyditip| Becﬂcef’@@dﬂe]cﬂae E:yﬁtrbylw Bﬂaim@famagé,thm@,r

in broke d in.cult Further, 84 1.11
of pr ogeg?rgEFS "ﬁg%%’“%f‘? @P%fiﬂ%él%?%m% Fﬁ'ﬂf@%@pﬁgalﬁ{aﬁ Rejgetion,
enbr yoni Coreied B%a\l\ﬂ]!@eﬁﬁﬁticﬁidof e Neﬂroﬁﬁsyﬁﬁhn%fdﬂﬁry AREryaD¥schse] Bduetls,
enbryo S dIS rded. The cells of the embryos in'this formwere used

for expadS¥eh &%ﬁ’&%b%mewéawwwﬁﬁm Stege Raral Bissasm Erty's Ralspf
the enbryRpbbSdeflih FRRLND l\iﬂ' ?W'ﬁe&@:@rﬁch@triﬁﬁ!cﬁgm{ mﬁjréaﬂ%ﬂ]atocélal ular

cul ture nmedi um ( DVEM or cont al ner a
pr ogest eFapEomRad Iﬁ@ﬁuﬁon’ﬁh@hgteemlﬁébbﬂés viiseas¢,n Edrlat Gctdlen Dyystvephtyj Claibver

positio e |ron t of, carbon di o

Fobl o a7CioRE°MEBlar BUBRLALUE Ml RN G PRl ol Rt Pgpof fiebon

8)(() Ipilr i meBisease, ]élﬁ@oqéarcﬁaloln@argndﬂ; IIE\&phroEic Syhdroae] NedmgaoPick !Duseiseﬁ OliQOJPBnto
ccl.i .. . et .ea.. .0, t-- cot-. rnen en .

Sen 0 Chigpe Ay, Ooio e Alron, oPar%naorog Risepse,; PistaBlectic] Shock

inll3o0 gEncebl[hldeatHy[l Bkt Reabies - V@c@ﬁ’@ Eﬁce?ﬁilepa@hy-CP;e'SSLQQ Zorel, Of’ragr@ssyé

. a - se .=C'es ,_. 1........ r ci ,s01
rm N OSq@ra@clearo Palszy, 0quq1as1§,anﬁh3§}s Guthy, (jlesg]lctmpaCaﬁhemyopathy, d{enmhso

= GlCa Pigmentosa, Right Bundle Branch Block, Sarcoidosis, Sinus Bradycardia, Spinal Cord
Tumour, Spinal Muscular Dystrophy, Spino Cerebellar Ataxia, Steven Johnson’s Syndrome,
Systemic Lupus Erythematosus, Thrombocytopenia, Thalassemia, Ulcerative Colitis,
Vegetative State, Cystic Fibrosis, Interstitial Lung Disease, Azoospermia, Primary Ovarian
Failure, Aphthous Ulcers, Hormone Imbalance, Osteo-Arthritis, Horner's Syndromte,
Osteogenic Imperfecta, Channelopathy, and Hypogammaglobulinemia.

80, hES cells and/or their derivatives of claim 74 wherein the administration of hES cells

and/or their derivatives does not cause tumours, teratomas, or chromosomal changes,
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24 s of .néﬁ‘é’a%“%%ﬂ’é?@é%ﬂ% e PR RS fuihip i Ol B
bl ank céTqagn@@ﬁﬂWmdrCem [rgure ¢§Chof estﬁb@e,rsaﬂdremmmt canprizingf about 1:4.
After 48 his of incubati on nucl eated cells and blank cells in the
ratio 1:2 were obs rve i, qQUO e taken for storage at
the 24 hr and 48 APT a[bg%‘s%ﬁ%d%@ deS%dPﬂ‘t‘ ellsmpior dhein deriypiéves
in culture cwiﬁ@br&ufagedmdmjactmre introduced in 46 m cell medium
(RED& or DMEM wi th other test conponents, in a 50 ml sterile

container (Tarsons steriflask). The stemcells were incubated in a
horizontal pd&%iti EPCRNZH (@h@ﬂqr@rns@ﬂetpmeed perid aadﬁm&aﬁmeﬂmmstenng a
contai ni ng caARauGl- o dr t a ubat.i i quot s

0.5 nl were agal nul nt odug%t@tel ﬁ%ngg% i h% cglf e rm(tfheg é‘%ﬂvauves via
rei ncubat ed. iMtepiugcul® idisgtiaat s sone experl mental conditions followed
for expansion of hES cells. [0352] Aliquots were taken for preparing

ready to use . orrpo ns as well as for_storage after the 24. hr
i ncubat i on st %ﬁlzﬂ‘ﬁg vz thefapentically offrgive mapumdtof b collseamdéer their

were taken i ﬂeﬁva@ivés nMvh&tiar agie telke compri’t GEYORAICSRRY &LH Ofo @&1‘?&3 h
as 0. 2%DI\/SO|n a quantlt of 16 111 wgrs1 added and after greﬁ ks S

shaki ng were Ert“%tPB?jetéc'tStefQG@l PTPERNITOE, Vig iffEavenqus aniedion gt infesidry f or
maki ng ready to use conpositions or for further expansi on The

viability of gfhe § rsqerﬁglal he dp%ﬁ%%?fem ?rﬁ?@nttoggﬂlir@ ells an%/or t1e1§

were found to be via he st S were
cont ami nat i ofetxatives, Iwhaseln/smpd:llstopn-qyﬁ‘meneumgﬂl sm eelit @oalisrs, ViakbRlud?

shows the ac ters for a n five different
experi nent s i{g%loﬁ% SHRY faéci)d?ﬁe éj{e&a R etE’E‘%P%‘i B§rtodr depepgipsppon the
TABLE 49 S. Noondi!mmwﬂtheﬁubﬁei ds aSdesfa by icOicAVEO finaRdlbfival BMERin a e di a
used Viability of thawed cells 1

€) administering a therapeutically effective amount of hES cells and/or their
derivatives, wherein said cells comprise neuronal stem cell progenitors, via caudal

injection;

1)) administering a therapeutically effective amount of hES cells and/or their
derivatives, whetein said cells comprise neuronal stem cell progenitors via intrathecal

injection or sub arachnoid block catheter;

2) administering a therapeutically effective amount of hES cells and/or their
derivatives, wherein said cells comprise neuronal stem cell progenitors via epidural

injection or epidural catheter;

h) administering a therapeutically effective amount of hES cells and/or their

derivatives via deep spinal injection on either side of the spine; and
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0.5m 1601 0.2 NaCl 74% 2 0.5nd 32g1 1.4 NaCl 66% 3 0.5nl 6491 0.4
NaCl 70% 4 0.5ml 48h1 0.2 NaCl 78%5 0.5nl 16n1 0.2 NaCl 88% WD
2007/ 141657PCT/ 1 132007/ 002292 162 Exanple 4 10354] Various tests were
cani ed out for checicing any contam nation or infection or
abnormality in the enbryonic cells atymarious intervals of the
expansi on and storage stages and to identify the hES derivatives that
were present in each culture. The different tests include those for
H'V, HbSAg (fipr h e -] f .
tUber cul 081 8)° chroruiganie 2 tAERE IR, nblouiG RS X8hs Shdlbr teir
Bi | i rubi n by dehvatiienthadrtiiavenansdnf®iof; nmet hod and Al bumi n using BCG Dye
bi ndi ng nmethod (for liver progenitor cells), insulin via CLI A nethod

(for pangfeati rqgenit.or cells) eurof i | ament, b . .
i nmunohi % eégﬂgﬁquéaﬁ%&gt(woge (’W}F& ﬂ@uﬁr&h’éﬂd %‘P 6‘@’%%?’%’%%%%@1"‘%)"? cgIEgd out in
t esti ng day okderunohi st ochem cal nmethod (for herat opoi etic progenitor
cells), Alkaline Phosphatase via PNPP nethod (for undifferentiated

cells), H st t hq] o tests (for. cell jdentification by norphol ogy),
etc. Theﬁcult ec‘%ﬁn%{d_{ fone “Yaé'é’f%af H!?“P > RaUBFATRER: fYFaerppogpRsising
met hod  aagealfag u@? (BERBbWE by ¥tepTE), W8N e {suBjRE QRibiYs tcthéﬁrs'i@{src&"reéo%El[ly
was carrjed out tor fungal 1nfection. All the tests were carried ou
and the Bunpaid§Ght and viability of the cells were checked at each
stage. Table 50 provides the results of sonme of the tests. Exanple 5:

Prepar at§zon ofeshéeisGllos tha¥ dbivaRse antiaki 8p ‘L}Qe?émtﬁ%hﬁ*s &Qfis Shett aRld
suspensi on was taken and centrifuged at 1000 r.p.m for 7 m nutes.
The supederaetiies agasodticedbyy Bheanetlpdiad clabn @B ovfi.sal i ne was added to the
pellet and the stemcells thus suspended. The suspension was checked
for m cribi AneROshRTARE M adiydhill df duid 8P %6?@? 7361060 1F5P0m' B
6: Storage of hES cells in ready-to-use form/[03 ntar’ners

( syri ngenilieshES gplds arfd/aadheir deritalivés, whertimpdid celleecdmmise pematopdikec bES

i it i i ApPAO, e, PRt B CheR RO EPuG. oFRontdR AP ER A mhhec
WO

nat ur al | splutionmixdste @) yndwéofby t ranspl ant ati on.
2007/ 141657PCT/ 1B2007/ 002292 164 Cell Lin es [0357] Subcul tures were

et Lo R R Tt LR g ORISR 1

cont am nailli@nhES fcelts ardroraheif devativey evhefeid bid kells R3S heMaBpoietic stem
storage. The hES cell, lines were found to be stable and w thout any
abnor mal $HyPrPgRitgPetnds RepEonah siew enll BroBCHIorS (e FesPeRder a8 2.4 teidmhel a
present dofMBRth QBp {ff Not to be limted in scope by the specific
enbodi nents and exanples, which are intended as illustrations of a

nunber of aspects of the invention and any enbodi nents which are
functi orft | y bEguesilalasdior dreir dgrivativestafeclaiopl whkreithplout 7FRA09 &m aboit Bde

ski |l ed jpiidhRESRIEMdd/or AW de N atiD& Q\W&Feirf %@%&gé%sggkﬂgﬁoﬁ@eﬁg §ifm

than routine experimentation, nany équival ents. spéecil
enbodi megstisprogenithes andveewromah sttes cell peapehidorsi are sTibpesdedaind 151td 40t ELSf a

equi val ent s. are_.intended to be enconpassed by the follow ng clains.
Al'l pat esﬁguzl?gp%?ten{g ‘applications and publications cited herein are

fully incorporated by reference. 165 WHAT IS CLAMED IS: 1. A
phar maceit i c AESowiipemsd/tr their fleivatines dfrcbdirddnthepdin 6iis eestrnt ¢f subjece x6th

or condigions,conprising hu nbryoni c stem (hES) cells and/or
their de#@\%ﬁ%“ih\%g’s, e\ﬁﬁ@ﬂ%ﬂ{q"@&gﬁ‘@xcel |'s and/or their derivatives
are free fromanimal products, feeder cells, gromh factors, |eukem a
i nhi bitigsy f aMSavells indisrabéingdrivgriestibe faehait of Rt ARnAPRAEdALRICSTES!

factor ﬁ%qsso ubl e steel factor gﬂ %ondi tioned nmedia, wherein said hES
cel|'s andfdr DEAFaligey Oixp iRl L eNA BRI, iHZEITHRAT hitcat iFaarinspn’s
accept abheass)| MultPle Scidros, PRALHRE SAMdi6R) NeRPRRSIHYO Mthr Re@ol Bisease,

Huntington’s Chorea, Brain Damage, Coma, Vegetative State, and cerebrovascular attack,
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11. A pharmaceutical conposition of claim1l wherein the conposition
conprises nesenchymal Stemcell progenitors. 12. A pharnaceuti cal
conposition of claim1 wherein the conposition conprises insulin
produci ng stemcell progenitors. 13. A pharmaceutical conposition of
claim1l wherein the conposition conprigges hepatocytic stein cell
progenitors. 14. A pharmaceutical conposition of claim1l wherein the
conposition conprises cardiac stemcell progenitors. 15. A

Compr | s CRAmaRFBRPAAE Rehcfh Mche FATAGU B b0 SR RISl ocor

conposi tthein dstivatives,mmicidiverseidn c¢lise canmiset nefrofitd nEtnpodle tprpenitd@s &RIdr

progenit {nsa i_n. ghe corr%aﬂm tion,is about 750,00Q to about 160 mllion

cel I's. RPBW ¥ iR Lt e BTOSEUIPBD ST | IBHAPOR HHfRten Fehcuianequs elnigshemt
of neur dnimsicala tigédtidn] htfatiRcd GiROEdn, iepfiut Bibetst 13@&01@%@ shf ARAHbid

60 mllign cells. ngg‘% A pharmaceutical conposition of claim1l wherelin
the ampiiecksetbgies 9% and/or their derivatives is about 750,000 to

about 160 mllion cells in about 0.25 m to about 100 mM of the

sol uti orgg. 19.hE8 @NaraiBee Yhdif abri@e t |

amount of |1 ES cells and/or thei reﬁgﬁrvtgéta?{l/%g oi?l%lﬂiéé&lﬁ‘igg,g@%&&o}%ﬁam,

about 8CIRSSHIE| S9Resg and Sarcpidasin peidgreatment comprisiog pdmiistdringfabbute750,000 to

sol uti onge0.164 RABLIBERUL G2l t cl n the

di seases, disorders or Congﬁ.%ﬁ@g@?%g%‘ﬁﬁ f‘rg%%lf‘hﬁal‘gr E}B comprise
consi st |h¢gmtwoxsp¢ stetin celd prbgenitos, viddoesd st topalaiplicgioast at e cancer,

| ynphome, skin cancer, pancreatic cancer, colon cancer nelanona

mal i gnanfy meh,aro vl c b

carci nona, hea %@gk&(@r{cgl?u = g{rlr‘ées J(E:] |3BP8§§ IPls\z} ryggn@g? and/or
bl adder pregvoiters a:mxsdmialbmemhpahbﬂngamaﬂm&:re apbmdotﬂ[e dagRkedaici Nnong,
breast carcinoma, ovarian carcinom, cervical cancer, netastatic

| esi ons,q;l un [ carcinoma, Wl ns'
tumor  Sb vi Ak <8l SR B8 PRy o HRm b EES S Bdereehie s
pancr eatgel; omnmtmm,oraérosm@rag.ar ci noma, colon carcinonma, prostatie
carci noma, genitourinary carci noma, thyroid carci noma esophageal

carcino nmu ma, .adrenal carcj renal cell
car ci norr%; gynlggrren%l . el“n(rﬁ%éva e &PraltregBrenk Ptc P?FS%BS'“‘“HBPanEFFa’ﬁt
pancr eatcomptisifgl| adlfrﬁﬁliﬁt.enﬂ@ dbgiAIT60,080° Qb NdHodt BB GliIMBABKES cells and/or their
chori oear ci nonma, gnant hypercal cem a, cervical hyperplasia,

| eukeni ACTFARYERViR ‘Hé?ﬁ”F% apRligpiion and véwnAmESOARSHesER ¢ | euken a,
acute nyel ogenous | eukenia, chronic nyel ogenous | eukenia, chronic

granul ot i ¢ hESWeRsTaad/oR SietredeBit AR @&y&éaﬁn&ﬁlﬂf%émmh % ﬁr‘;{ﬂematosus
| eukem a, . neurobl ast ona, rhabdonmyosar coma, Kaposi's sarco

pol ycyt ﬁ@ﬁi’q%ﬁl%ﬁéond@%% Gerdipmyanathn Sergeidesis Arﬁ?@tﬂlgkmd Wlcetatesaelitis, said
non- Hodglehihedt Lot %%Badnﬁﬂgt%:réﬂti% Eﬁﬁﬁoﬁ?@?bou?fifﬁﬂﬁo' ﬁE?@e@C %@%}Bem

primary macr ogl obu stoma, Stro
Fri eder dﬁ@wtlsfewlaxntamnmwm mmm,snmnw infstha, gehscumna)mdﬁﬁ&mn intra-

Spi nonu Renal hro Nephroti c Syndrone,
auti sm Sa&rre%h?%frpg&lpg%a :a:geno ﬁﬁ(’&?rﬁ%{g pat @?é@zgtl on, Aivo Ponto
Cer ebel | ar Atrophy, Al zheinmer's Disease, Par k| nson's Di sease,

Mul ti pl 84Scl BEBsils afdéeretheit derivatisles for yrehiafeweoﬂDbWﬁhySyanhm; Fhiedr @éh’s

D sease, C]lv o ebral, Atro Hunti ngt on'.s Chorea, Brain
Danage, A ﬁ‘égﬁoé% ?CS'gmgiaatpégpe 5‘? %ﬁm@rgg’émﬂgé gRi’&‘?IEI‘égﬁ’t‘lar KTePRIB aFdithg
U cers, dastﬁfehﬁﬁin@nsiﬁlg@ﬁﬁlhiﬁﬁerﬁig’ Bsut BYI0e Qoo‘uﬂ%(ﬁnﬁﬁdﬂmg%’cﬁor their
Ankyl OSIdglg aégond itis, Cardi omyopat hy Sarcoidosis, Arthrit

U cerati PS: Phereincsaid eslis cR@pYe nRuriaphsiom vakk mqspmcoegmdéqrdtem@wpo@ye

Damage, sfepim® ej st t ; tr| ye
Car d?on;opat %‘% :g?t? Bi:g?&uirﬂgﬁe%@ﬁugw I(B% glgygda‘{% gﬁgéogéoambna?ny %‘m i/‘ﬂar

Di sease njgxiehemrathscallinisciicns ePidutat opthster infadiorGor dite alglatoid ployk cSheteal
infusion or combinations thereof,
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171 43. A nethod of partially differentiating hES cells of claim42
wherein said stemcells differentiate on proliferation. 44. A nethod
of partially differentiating hES cells of claim39 fmther conprising
the step of testing the expanded stemcells for any contam nation.
45. A method of partially differentiatygigg hES cells of claim 39
wherein said culture process is carried out in bioconpatible
containers. 46. A nethod of partially differentiating hES cells of

cl ai m 39%3sher o} quqt e

the. cei I” el o e Sk e BaB L) ol ok ar gl T el
parti al |§mmrfsmr edrninistaring #ESt JEDI080 dtb aHoat rh689milkien diBS sellsdand/or their

ot hod ofcsarte aft e s Rt ey RSt eng ofiokel il o e

sai d inqmbatmmfvnablmdﬂeaeﬁmwondonihmﬁmaérb&ﬂ e container and the
cont ai ner is kept in a horizontal position. 49.A process of prepari ng

aprepar djor their erlv ves faor

t ranspl ﬂb@f %egllﬁrﬁ &gf hﬁu X % I?%L[E@lqt%s M?IEBISOW%HPWM
pr oduct sconipesﬁgradﬁemgtmog fo@\Wbdut 7301000 S0 aboR i 86 BHiRioh Habldh bYW ohRChQm
suppl errentélrcyu? m ner al e(i)nbl nations, am no acid _supplenents, ‘vitamn

suppl eneffPEcing Wpemitastelly VisipiFeveRRusoF intismwsruadniseivaer hetbd st eel
factor, soluble steel factor and conditioned nedia, (b) centrifuging

sai d st egn. celiBs teenohhaion tBeiPeddri®htivedNfdr #&aking U@%fb@hé&ﬁ(ﬁ} hgls }erlsetsaiidn
a solution. 50.A process of preparin preparation of s’

and/ or tFREfReT EpbaRng Alministering At ?g(b@%pa ouitl 50 milbion hEalcdis@d/or their
further CoRNREJes) ﬁl%rem (sﬂ)i Bl SE Hgm'ﬂ Al @ell”‘ﬁrog‘e[{&ég aj‘%%']@{}?ué

about -72C, and aw ng t e stored preparatio

t r anspl anieaidron, Sumléaﬂeﬂw t irgectibnbi immmumiularhanyeeﬂldxﬁ nﬁtraiardue:asin ét80n,

on t haw SS of pre i preparation of hES cells
and/ or t%gmrgmﬁﬁflo\?gr;&\’\;gﬁ 8‘% ?ﬂfﬁg’ﬁ E éﬁ‘%&‘?‘h ation of claim49 or 50

further conprising testing the preparation for any contam nation

prior td&rardl cells abd/onthelAeAvaiivec of slaini 9P vepein Bgd adRitPaliad isOdurRb
hES cel | S and/ I/ Qr their derivatives for human transplantation of clarm

49 wher é'FEHEHES cel I's and/or their derivatives obtained in (a) are
produced by the nethods of clains 28 or 41. 53. A nethod of storing a
pr epar at3%n dEShEeSs aad/bs tteirddepivativesifor Gedtwatd VER SRg@ RéhADN hroms and

conditi i.n takl repar ation, of hES cells an

Cherr ads bR SR S eRyneh comabeii s s eaIS0P0 1o ebgut 160
addi ng anitliofORES SElsVaid/d théd 8 t@é%d héfein §Hi&edl “&n@ﬁlﬁ t
-15 to abqut -72C. 54. A net hod val ngl’l ng a pr epsar g#’gtg%@&@%%ﬁ“
and/ or t97RiBrOgFRIPS.AlbYES Rﬂ’dl@!%i awsgelm@@emm pred bikinibin prfodmh@ stemuel]
of sai d GyBREBSREYV e t

about 1: I%O%é‘m to aboau?Itl %%@&&%0%%8% %‘:ﬁﬁgﬂe&g ﬁi‘%ﬁ?ﬂrzeijnga n}l%cﬁléqaﬁe(‘fﬂo%f
hES cel |istraugdgusrinfupien.ror dexnal infeciiorg or omighations BBroofier ei n sai d st or age
is in a bioconpatible container. 56. A nethod of storing a preparation

of hES c¢gpl s @Rd I in the cells
are fr oz?p at %§bé)e(§% &?@k théilegb%fah%so% qgeqﬁ%g‘egglof des Eﬁ"ﬁ?lb?tr P‘rﬁ‘& pvarian
delr: vat ifeibge, @l a;too&plehmabm;mgeémt ﬁdnti)pl‘ls&@ z{?ﬁmj@reﬁdg?b%n ';lfjsle@d@rto abomh
cells, i.nhj bitin actor i brobl ast growt
fact or, glgg @ﬁ%’iaﬁ}lg‘% ﬁ‘gqf Wﬁﬂqrat%mf gllenYz?hé’ﬁ%l ein gpid slle comprss, hpmatepeietic
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71. hES cells and/or their derivatives of claimb59, wherein the

di sease, disorder or condition is selected fromthe group consisting

of Myocardial Infarction, Ri ght Bundle Branch Bl ock, Restrictive

Car di onyopat hy, Heart failure, Sinus Bradycardia and Coronary Artery

di sease. 72. hES cells and/or their @arivatives of claimb59, wherein
the di sease, disorder or condition is selected fromthe group

consi sting of Acute Myel oid Leukaem a, Adenocarci noma of the Adrenal
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conpri sing adm nistering about 750,000 to about 160 mllion hES cells
and/or their derivatives, wherein said cells conprise neuronal stem
cell progenitors and/or hematopoietic stemcell progenitors, via

i ntranmuscul ar injection, intravenous injection, spray, or nebulizer,
or conbinations thereof. 107. hES cel3% and/or their derivatives for
the treatnment of Osteo-arthritis of the knee and hip joint, said
treatnment conprising adm ni stering about 750,000 to about 160 mllion
TI PS cel ang/caheimaiopeinis stemdeell progenitoss, vienetranwscelar idjectidn, sntcayanpus sgection,
neur onal [ r hemat opoi etic stem cel
progenlt6§§%p%?§hﬁjﬁrgﬁ§£8%ﬁ£§mP%§%%?@gﬁ? i ntravenous injection, or
intra-articular injection, or conbinations thereof. 108. hES cells
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