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I NVENTION Field of the Invention [00011 This present

invention relates to pharnmaceutical conpositions

conpri sing human enbryonic stem (hES) cells or their

derivatives, said stem cells being free of ani nmal
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maintenance, expansion, differentiation, storage and preservation of such

stem cells.

Background Art

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

transplantation methods or they are terminal.



classification are enbryonic stemcells, somatic stem
cells and enbryonic germcells. [0004] At the
we@a07i1ess7 st ages after fertilization (up to theCPIRP07/002292
cell stage), all <cells of 1he enbryo are totipotent
(i.e., they have the capacity to develop into every
type of cell needed for full devel opnent, including
extra-enbryonic tissues such as the placenta and the
unbilical cord). After about two to five days the

stocysy, _stage.is reached. Wthin this ball of
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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



revol utionize the treatnent of a wide variety of

di seases, conditions and disorders but, to date,
watwditgsshave been restricted to preclinical spCTiBEe07/092292

mce and primates. It is questionable whether the

results observed in animal nodels are truly

representative of the events that woul d occur upon

transpl antati on of such cells into the hunan.

Furthernore, without clinical usage of the concept,
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invention provides for the tran
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i ncl.udi ng basic fibroblast growh factor, nenbrane
assOfiSted st eel factor, soluble steel factor and
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6, 800 4&0 clainms a conposition conprising
undPPPeRETReRsugETEeS todave tharatertial as pmepagh ferraddressing unmet
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murine mammalian pluripotent cells derived from a primordial germ cell and



therapeutic treatnent. [0016] US Patent Application
No. 2005/0124003 di scl oses a nethod for obtaining,

worehontigieni ng and differentiating fetal stem cePd¢HIENG/002292
their use in therapeutic teeatnent. [0017] In
particular, and of particular relevance to the present
invention, transplantation of enbryonic stemcells in
nouse nodels of spinal cord injury (SC) have clearly
denonstrated their future potential as a first |ine of
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skepticism regarding graft versus host rejection problems, the potential need



upon race, gender or age of the treated subject for

the effective treatnent of the diseases, conditions
woeooditgwsders, is without regression and i s w PE¢DIR200 1182292

need for prior training inghe art of adm nistration.

Treatment of subjects with the pharnmaceuti cal

conpositions according to the practice of the present

invention is therefore possible at any suitably

equi pped clinical facility worldw de. WO 2007/ 141657
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the pharmaceutical compositions according to the practice of the present
invention is therefore possible at any suitably equipped clinical facility

worldwide.



medi um Human enbryonic stemcells cultured in the
presence of feeder WO 2007/ 141657 PCT/|1B2007/ 002292 7
w@onnditsiesned nedia still retain an inherent riB&I/TE2007/002292
contam nation and therefore an unacceptable risk
during transplantation into humans [ 0028] An
additional factor in the design of culture conditions
of human enbryonic stemcells destined for
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of lLay expansi on. [0029] These, i ncl ude basic
i b%“g{ﬁ é&t B%;"?%v&’ hF&Eto &’}“’P% URerfi™R1dsnhi e ggptien @f pstandard
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di sqrders. 1[0031 A nstu er of a%ef)lr og]gﬂﬁ%%cpﬁs;{}%uﬁ%ghe following

adofesent & isegnade afaueliferation for ol axdemigd peSoRadfdithe without
andgArplieabho ; 0. 690,.026: 6, 642, 048;

6, 800, 480 %{1’1‘%%1,}18%%8; gé‘%&%o‘é‘;%?ﬁé‘?é%? chargggss of the
6, 58on@19ere GeREd6 Sdthful2g OGUri(7 In&dreancha R4 OF6 7 fdtential to
[ 003; v ne of these a aches offer a
sysgélrrﬁr%;g% ﬁétop :&g ﬁ%tf‘fegno{ao"ﬁe agrgi‘?a?%c Qspeem mndggetpderm
conthabwghogt thenartuearbwiibabicdisfermtia®) WheRBGIHRRIA the absence of
derivatives.whi ch j“;?f ree of potentially contam nating

f acPIEPFafactontn Hilhpetegive rishdo dematomas, WiHdos dedmymuesfogenic,

hunaiil asbfoynivenshesoraetchsand dcheiid ek VAl i
adnj.ni st ré)ti on. {\1:% humans. '[80033] lElIEJt1 tils the?é?égrqgl tht@2haged

anolt'FfEP 2BHPREHivide comtipReusIy e bt asothg e piogzammed to do in
| bzl Lon af
Si NP nafur@dlifeC@®lclle. CahbrY grot¥E HEMS Qéntgr\t}%uagngg%}%ﬁq%%@e culture

hES cells and their derivatives in a
PCTrePdolrey@nd ¢ cadl knmdiselasdddn|the invenfidmr ent i at ed

[oo2Fjat € | NTRE &S0t @hr%togiup&eﬁcg %ﬂ%@&”%%%%leﬁ% Sclg gi%?gltop culture

that is ready to use In a wide variety
di seandetians thaop4gt thbseeregairements abutytp date, ir® sabh conditions have

obj H&k Ycﬁth%grrhng &”Vﬁﬁ‘éa&é’c{‘ tltlr%ugfl oéll}nqceal Btrials. 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



cul ture techni que which produces a stemcell line free
fromani mal products, feeder cells, gromh factors,

wo ewRaewssn i nhi bitory factor, supplementary nPCEIE07/002292
conbi nations, amno acid supplenents, vitamn
suppl enents, fibroblast growth factor, nenbrane
associ ated steel factor, soluble steel factor and
condi ti oned nedia. SUVMARY OF THE | NVENTI ON [ 0035] The
present invention provides pharnaceutical conpositions

conpri .ng(ﬂESdcellg and/or, their derivatives, and for
t he “PRE Psdiacitylkreizp anigherenigdsk of ponfaminagion and therefore

t 1 eah uRGooRpibUeri dedirtoyirfspalfifich iR bundins eases and
di sorders wherein the stemcells are Introduced into

(0028 humarfbadditiopah fassen &t yhodesignafesuldire conditions of human
admefins{diid 5@ cdiRRicsRhe PR aufih o &3N3
inserti'on [ 0036 T The f|’ci))4|%€esenta [ nvlclgt?} O&n{ofﬁlﬂflﬁg S%e question of
pr otgsébrl £xageriovd supplemestst imtheamsdiaj which mayf foer pregent in the
fro I e ncyrahl i sease
i SBp SR ol SR M PR B (b i @Sl during the
adnphasstafaellolar eJﬁpzmsioher apeut i cal ly effective anpunt

hES cel,l s ar ei.r der tives via intranuscular,

[O&E’l r avengllu 384 c‘gﬁlb‘g? basfcnfﬁbé@?l?ﬁieg‘[%"‘ﬁ Factats tlpgkemip  inhibitory
i nt fapat ﬁfmlibtﬁﬂi assbﬂhfeatshﬁqi #ctorg Poldulcadteel TRItHQ Qé‘xluﬁ?ralbumms
subcugggeous i ntracardi ac, |ntrac stic,

i nt Ph-APEPEYISEPPISPIENT  HRREC A¢1d; ﬁ‘]’l%}&fm@l‘*fs VEgmgy r gipplements,
cat hehgerrimf Wei @ansfeph aPpRARKE bhatdki@aidei®ulin or insulin
i nfusi on, intravenous infusion, via nebulizer, via

spr 8Ypstiitss. feHageRgiPrRAuTIOBYt @S collpgen quatureyre subslitetes, trace
dr opmeaRd RsiAebe d¢! @ohafioAd i ALALS a%ﬂj%l Prolills,"feBder cells,
cel I's and their derivatives topical )
i nt eeivethifaetars, suppleoeniryl minesal ppaﬂamaalbhe, anginogeidBSplements,
cel tives which are free of aninm
progﬁ%?g?hpgé 35%%¥f grom h factors, |eukaem a

- [003@hi bi t oﬂ%eSfdaes of suck @ppitmrmhs\mwemtmeraaé viewed as unnecessary

co u no.ac )
su gg Fenet n saf é{% 0 kﬂagg?t Siﬁgﬂﬁnﬁg? g'aﬁﬂﬂmﬁté%?gh‘éman embryonic
asseteirat fﬂh‘k 1ﬁtmich fsabjeots, In 20ditibhethetsapplehrbta®ion ¥T@uch factors
condi ti to avQid any chances of

cont @i %t |°8ﬁe%?n dn’?ﬁlﬂ)‘é‘gi Bg‘ilsi ttp e\é‘eofns}?e §ht fQpgamination from  the

SI den@tdreadift . andh&ldRBS el hufurardst &N sk @81 't]YéE;ﬁ)y @Rd ¢Rdtefore
gh any known and approved cel

btalned throu
cuI o1 P 1 ?ré*PHBYa@gﬁﬂbtefy{n dhvds jagge fgmedical rhssea@e, cemritions or
fr egishfemg contam nati on fromany WO 2007/ 141657
PCT/ 1 B2007/ 002292 9 source and safe for human
[0081hnspl adt aumher dfEPriezdheattiaye shdencidegéed to trbdrce these risks
di f {RiRRhE: a&l@%a‘%&lt'&df JaHSn zﬁ%%o 5%%%@%61-%%42 048;
f'macéu

present inhvention furt prOV|

conp&P48BnE. 1668651 $,2009, B@@u.‘rréiﬁ 35;7 &,%rmmalé $62,619; 6,921,632,

pr egé’éﬁ/b&dﬁ‘%%%'o%z}%%’? es, disorders, or

conditions conprisin herapeutlcally effective

[003Rbunt oﬁd@eneidns ertliés&rapptm}lés defei ¥ aystemsior Whe pRidilction
sai rivatives are free of an

nal
o o Pha s e ekt et oG ihi e Rbricatistem e and their

| nhdm\tamws fatnid10is, freesaffpit TRy oyitant i factors that could affect
d supplenents, vitamn

g&l n%ﬁhggysaqcﬁs?% ‘g@f‘m@%\ﬁﬂ]‘?n‘{%? é?em gellsradh their derivatives

ass k@ ginsdt@Bbn e 6h@hns. SOl ubl e steel factor and

condi tioned nedia, suspended in _a pharnmaceutically
[0033] 1t 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



accept abl e bi oconpatible solution or any other carrier

vehicle. [0039] The present invention also includes
whEB7aelbs and/ or their derivatives free of aPCTEB2007/002292

products, feeder cells, gramh factors, |eukaem a

inhibitory factor, supplenentary m nera

conbi nations, am no acid supplenents, vitamn

suppl enents, fibroblast growh factor, nenbrane

associ at ed steel factor, soluble steel factor and

conditione ent pped i.n a bi oconpati bl e .
o SP e y E FrerledD Bt i v 06 naeaprae ghamaceutica
mat produdBihabi xﬁﬁl}eﬁh&ﬁ in ﬁfvﬂﬂié bh@&?'ﬁﬂi@%@aal u&%&a&?g Sg
ypeptides or proteins, polysaccharides i ncl udi ng
[O(g“h)r onectlYC}Hre particylaglyy 9‘1’0(13% apfobjentivegeh the Awyemtign to provide a
ker ghinve thélfilth whichDsBRGR: stBYhaldl BN GelGdin aﬁﬁ%rﬂrgducts
sul fate, chondroitin sulfate, agarose or (1
[ 0 Oi@ﬁderl'h@lléo repowth ifeetorsof letlh@enpae sdnbltormv éautcuro nsuppgcmentary
e . m_[.n. whi c
ceI ggle@g%gﬁgé?%ewdgo %&1 iSugple eﬁ E@Igma supplements,
Vi alfbtcphtlysttgr@hthefaotwghne:nbtmewsm‘cwted ntee]n&cmr, dubiitde steel factor
..the, present invention. In one enbodi nent,
the s?éﬁ%g%’?ed'ﬁa&;e a viability of greater than about
40% e.g., greater than about 50% 60% 70% or 80%

o S S TR o

ot her pharmaceutical agent. [0041] In order to prepare
[0035¢ conpodliet i presentabowentiG), Pddvides alpbartmabettican Iddnqmsitions

hES ne re of their rivativ uc
R PRdet v R AR SaPhFar St sl
C e | Ithehr dxgﬁmtlt/esr Bl, trealﬂiﬁg ancidy vatietytoftositions) rdi%@éstéi’lﬁsdlsorders
i nsulin duci n temcell genitors, hepatocyte
st er‘P{hé’éff‘ 8 gegﬁ%?@? gre Hﬁ‘iﬂ&?&?f{) e rihe dymag; breynby @r wariety of
epi thatd 8f adhiBiStraich, toplcROMPILRAIcHhsWr i NEHbEA ihdaiGoT
are suspended in about 0.25 m to about WO 2007/141657
[0836F/ | B20Fheoro3eyp inveption dusthergirovides p miethod & ts¢asing| nsubject
one ﬂmqé Sl
cel Isg are gﬁgﬁpzrﬁded |1nozg)8 sggﬁﬁtn%é@%qy?g%g e(,)ﬁlso%e?% ngdmon
t he cemprisiog a schiilele of aBministyatgont of @rthesgmlltrbald:y effective amount
di ffer | d cel geni tor t
popd altﬁ%% ncaelﬁlg %Is Bf;?é]% rcli%'frl Jvaﬁ’\'} 1t P{ln‘lu ‘r%\m%érlz‘blé%? t’?tB?’]v"’B?uS’ caudal,
undiifitfayiteerus aingelssiatiy ma’abarencvhyhi aly iwrathecaln epideral, retrobulbar,
co i on. 1l.n._one.enbo ortion . of
ung}% élil%aéniﬁ3 PP aTR e Lt @?rlagyg\}\hc “tﬁiea‘ﬁSulﬁB P& iptrathecsh dpjgction,
Oo/oepi'dut'die:atlmtdil infusiopy ket hekhedid AAbeIS cath&eARFLEIBH, intravenous
nbo ortion of undifferentiated _stem

col RUUGEER vig bty 1S By, UBonte RS oG loshl eve and car

popudkas] aind 8fscliesdulesfor [[dQdFtrdiednd Nk lﬂ!Sﬁ&%iﬁeﬁldafﬂgr derivatives
ot her di ](sor ders or conditions that may be treated or

anmefRisAbRT BErlsHar#y -t o the present invention

[0037¢! ude, TWd Herdratis b that bR, cells W AEir dlthﬁ'fve@ ikh AR¥ce of
di sorders, nervous system di sorders, skin disorders,
aut 8RiAlNBOgne By éreder cglisn egrowtlifeetotie risukagyEa 1nh1b1t0ry factor,
di sQLeeLS el 0 tility and
repr org)gct F?/lg}%ﬁgg%d%r s?g{a?g agg}rl%l g\ﬂ%&%ﬂl %up Pdi n%%m% ammo acid
and suppilethonts, [fi bmhlas{tl growthcfagthe, AnmbraWedissodated steel factor,
Leu e Arthritis, trocyto

Audg(sﬁgir%3 rgeﬂ?& % op y,coAfdftmned RIFdE IM"é’l‘? any' ‘chances of

contamination and possibilities of negative side-effects. The hES cells and

et

their derivatives can be obtained through any known and approved cell culture

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



Di sorders, Al zheiner's disease, Ankyl osing

Spondylitis, Becker's Muscular Dystrophy, Brain
w@arvagel6sBur ns, Cerebrovascul ar I nsult, CerebredT/Beoey002292

Coma, Corneal U cers, Corneal G aft Rejection,

Cortico-Basal Degeneration of the Nervous System

Coronary Artery Disease, Diabetes, Denentia, Downs

Syndrome, Duchenne's Miscul ar Dystrophy, End-Stage

Renal D sease, Erb's Pal sy, Fasci o Scapul ar Muscul ar

Dyst roph ord Friedereich's Ataxia,
Hea% Ee %Pﬁ fe #Sié '%/IB%?' ?“ tetigry deriyatixgs fnglyde further
Spi dﬁfek&ﬂtmted cNelHIfﬂﬁn Biesifash bddynt i ngt on' s Chor ea,

00§ bbe' S;HR sease, .Linmb Grdle Dystrophy, Liver

[ r hosi & he NEsok Anysaion etuathen Rrowses Rharmacewtitel icompositions
Ml forpine S6dt@eRS b tel¥ihAr
I nf alrr ction, Nephrot |e c %}\?ggﬁgﬂtl)algﬁng%ﬁe ngw%g%r ddlg(lrders or
I\bnc‘?-‘@éql?lﬁgcqmwlag ﬂdherepeqtmllsmff@ctla amountef hBS cells and/or
Cer gl dettyatildOQ R{l%ren%ﬁlh gzﬁﬁbie\ﬁgnc 9p PXrE)v ﬁ{;lsf LSRD. S¢ animal

Di sease, Post ctri
POSPmFtH@'ISESfG@féGICI n@lSEn(gecph‘EH ofmtdiry,, leﬁ’kmur emﬁibﬁte@ factor,

Pro anue ear Psor i aS| Pt h
ot FpPTeH sy MAOHT ESRpRlS,  FGdacttid pimplements, vitamin
g' gsupplasents, Rlﬁbi‘dbl&ﬂ n@‘bﬁrﬂBfN%BKblﬁl nE&MHDy te %E&&htg@sétéel factor,

i nu ra pi n scul ar strophy, i no
Cerseog'él? a*? ei\%&?f an F%Wgﬂoﬁ%ﬁ%}?a SUSReAded ik a Sygp@ﬁ%wally
Lu patﬁ:eptﬁbwﬁieémﬁ&&iwe solfi SHTBO&W! AREN Brier Rl@SSem a,

[002#]0(” ati ){,EPCOI itis, Vegetative State, Cystic
b

rosi s, F REERY ’rnc"ieﬁtll‘”L alig inFlydesshES aslboendeniteir Y@ivatives
200fréed 4161, fddRe 0 |
Fai | ure, Aprlﬁlteﬁgus ul cgéegﬁgf—%??m%%o“% gﬁsé(e%&%?rﬂ 3 _inhibitory
Ar tRetor SIpp|sEneatary nonaTH éﬁ@bmonstaauge acid sluppb:nfeats; &itamin

bul.
: Ogsl'i%]pml\l}tlb{hés gheCI ?As ?r% gtog,?/ gxgen ran nvacegscéjcl%tg &1 factor,

pr oiplgids Sietﬂe agied afd Comcaabnmhimanﬁa S@ltrapped uaubjlﬁ@ctompatlble
d eri out . 750, 000 t.o abo 80
O L R o et A0 e

subﬁrmnt dnemigmers) emt:ludlmg h)oly@yﬁaa Ngr réins) pallytReharides,
pre- dle erm exzﬁ%rlod andtherefter adm ni stering
hESPE e ARgonsetipg dariows (tyRes: PY o llppen, 1aﬁ"lﬂflm?rul§?¥@ﬂllar fibrin,

| nj Bierfindden, G)alaebiieiasideHepi@ shitRcaRRMd:6RIN Yuifate, agarose or
ef fective amount of hES cells and/or their
der§¥&t'tves, wherein said cells conprise neuronal

[0040]em cel Th@ﬁ:@ﬂl@ﬂélh@f@ ofifik PRIBHOROLRIICmS QSQ If'}l L.lready—to—use

pro enltors via intravenous I nj ection o
d) HuEifATE iR rYhigh 4he e sells hevd h@ecmﬁﬁewabwy,aztmumydfave a

h E&lﬁﬁhﬁys high! gﬂ&fght Rebe ngﬁh \{ﬂtén\éeﬁ rﬁlgqg rn?é Eogsa Iog the > present
cells conprise.neur-onal stemcell progenitors

epilgveion;: nineenei embedivhent thastemgeadiziltive dod sbitifyt ef gl&ater than
prespd N p [ n pdltl Qof

o o 0L DS G5B9 4980 ol 76000 80
neoonwgitioas rexafirtier iigripde an antimicrobial agent, antibacterial agent,

hormonal product or other pharmaceutical agent.

)

[0041) In order to prepare the compositions, about 750,000 to about 160
million hES cells and/or one or more of their derivatives such as
hematopoietic stem cell progenitors, neuronal stem cell progenitors,
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



e) administering a therapeutically effective anmount of

hES cells and/or their derivatives, wherein said
w@edo7341sempri se neuronal stem cell progenitorBCT/B2807/002292

caudal injection; f) adm niietering a therapeutically

effective anount of hES cells and/or their

derivatives, wherein said cells conprise neuronal

stemcell progenitors, via intrathecal injection or

sub arachnoid bl ock cat heter; g) admi nistering a

therlﬁeeut gal I%%eff v%harmunt of hES cells and/or
t hei'r "dBr PY &S i'h 08 ERagiPente ghpit 530,000 to about 80

Nneungiliadn hES$ e8I Blel suBp AN A AbSut 0/2 9nf b d¥6@! 10 m1 of the carrier
injectjon or epidural catheter; h) admnisterin

t hervapisin i Enpelmentar ﬂre\?é"lcaﬁﬂé@mnt@fcdmn@@lllmogm@r types in a
t he'poﬁ'ﬁ’ﬁbl\{ 34 'avﬁ%r%&aaﬁtﬁﬁn S@Bf@fﬁ%&?f Lh 8 Rht Bt SEem cells

sid of the spine; and
PCT. /W B2 0gmpigo AR othe  ¢ompYsitomi nilst ene ngmbodiment, the portion of

t her, Lﬁﬁﬁ?@réﬁﬂté&’ sfd &Gk G BR YN ci)rre] ¢ *5311 Oeol lu\mé)?)gldqfo The total

their rivatives via I ntravenous
st emsp(llayloamdf qebly. dnearmdtarlanbo@w:heﬁu ltisd paﬂtbnthﬁundlfferennated

re n na ca or der

ong% lé o%fsrrvénfg rs‘?é’ rf(t &"Pt ‘g)éngglerr}aﬁl GRYatign o é‘feélé
[004g), at Imﬁnﬂmmasdémhdbtﬁdi%%r@%f c&dtibhd that may be treated

clinical qgcg recovery from_said SCI. [0044] The

! nv SR ERSHO aﬁ%@lﬁl&é@ %Pfeéewelpﬁ%t&l%mc{qdéawﬁhgutahmnatmn

subjcefder\Witdt #hd Ridaepasordlrs, q{e‘i{%us%ysfé?ﬁ‘ qﬁsroE skin disorders,
conpri sing adninistering a therapeutically ?ec tive

anmo GhtomuResdiserdess, o ganctic difordergiecyy athlsv@@r%: uhsqudekkeletal
N lderf rf@ﬁllﬁ;/ an&?é;ﬂméhhdﬁwqys%}&ers tru?c? ggxrdlo%géﬁar disorders and

condi tioned nedia, gro factors
i nhivithouhglimiation , infludeobicatst Mydoidh Heakt@nia, ndéoaainoma,

ass%’ﬂﬂ{tﬁd ﬁgtﬁﬁ!ﬁ/‘t&ﬂg t %udﬁgry %\?e! Q Et I?el Aél?clitng :‘IA‘(StP ilmmune

i ntranuscular ect’i on or 7 nttavenous

epi disafedsn Jﬁéthlmnr erdissase] uAnitylcsahQ elpehdplntls“ Bechbd Danscular
i nj subcyt aneo ction or tracardi ac

inje tsllrgﬁh%rBfaﬁ ?Igc 285 gﬁ Plﬁ]s WWOB?SCPW r}ﬁf‘ﬂécgf*regral Palsy,
i nj €xmorCanedyUlcep CImap@raftatdjectidd, GoHitaBasiahedeneration

appl i.cat one _enbodi nent, the disease, disorder
or &5 ﬁlﬂ#’%“ﬂu? Sy%fe{r‘eﬁ?ir‘i’?&ry €5\, Piseasg. yP1abetesy Rgmeatia, Downs

di s &3EerontH, TAHEAnS M@RMiat DRwopiRN4314- §{3§e IRMENDIsee, Erb’s

al so proyi des for a nethod for treatnent

dev&PsynERclt ScapibarduasulareDyseaphy; Bertiditg Dtlmdma,t Frgedereich’s
ner vakhs SY—E‘aﬁn?FQi'h%@r g t

conpri S|an adm ni str g%botﬁcg?ﬂgﬁgjagaé%a 8#64 %tﬁg %%FO Motor
160 1 dAispEss, cHhntingiends o Choreai r KebbbeisatDisesse, Limb Girdle

st}oﬁﬁy )d L‘I’Veérl TirrhOYPr M&upﬁu%%%?rﬁﬁo ?\/?ental Retardation,

progéni tors and hemat opdietlc st "Br 0geni t ors
al oféulgple Belerosisi Metoo NeummDnS@asrea\MmmsdlahMamuom, Nephrotic

LSNP R AL i, e
sub PantacOrebdldl Atdopbrt Optie rNemé ustk@phy, Parkinson’s Disease, Post
Electric Shock Encephalopathy, Post-Rabies Vaccine Encephalopathy,
Pressure Sores, Progressive Supranuclear Palsy, Psoriasis, Pthysis Bulbi,
Restrictive Cardiomyopathy, Retinitis Pigmentosa, Right Bundle Branch
Block, Sarcoidosis, Sinus Bradycardia, 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,



[0046] The invention also provides for a nethod for
treatnment of skin disorders conprising admnistration
w@Rooabewss7 750, 000 to about 160 million hES cepPd'BIB2007/002292
and/or their derivatives, wherein said cells conprise
hemat opoi etic stemcell progenitors, via subcutaneous

or intravenous injection. [0047] The invention also
provi des for a nmethod of treatnment of bed sores
conprising adm ni stration of about 750,000 to about

160,m I 1ion hES l.Is nd/or their derivatives via
I ocgpni?fytéﬁ?%% %emq’cgpg@ﬁu%nglcﬂsa Hatpeps debatance, Osteo-

i nj gathries, MOmEP97/S14d%%(e Pall | BAR04H028 3 erfdc3a, [ QUSRI with

The jnvention al so provides for a nethod for treatne

of StiprslopatiwandiHyppepanmaglohplinesniag adni ni strati on of

. [ooaBput 75Q48@0 sh&i8eq 0 .l i nd/ or

[ thgi r derivat isgeé , V\,f}%lér el n pgéa%eh{ gglvfljgﬁ)c%o%glr)%’%gg 9 tethod of
hentieeipneef 8CI of @ subjetticoppoigingi t or s, vi a

i ntramusgyl ar _i0i; Lon, Lor i enous i nj.ecti.an

subcut ancéi}(;us iagfl{ellg%%g%g afout nm(@(t)r £ C%P‘étr 8|8nﬁ“é@f’f’o‘igés cells
or i ntravenousmifuktissioderdrativeoniaisnbiduemgoiigfabn;

[0049] The inventi.on al sp . provides for a nethod for

treat ms\ni3 ?of Jematng S%a)l §’=‘8 PHET 2 Q,ISH“{?F‘?’@“?F’QI period and thereafter
admi ni strati ondafiniatesing 7505 0QR1E0 almert #RH MubhiARes via
hES cel | s and/.or thei Fﬂrde,ri vatives, wherein said cells
conpri se neur SHEFTRIRHAT BIEFHODr ogeni tor s and

henmat opocet i C aghfisgink PiHREGRHOANS, BHOAR Oimbiht of hES cells
conbi nation, via intravenous i nj ection, subcut aneous

i nj ection, intPdendReir denivathjescivherein spidreallsexomprise neuronal
i nj ection, epises bn GRS BE A HShABGEnS WnR A6 IRl

bl ock catheter inf usi‘i)gélébg_lr_ csc_)%‘}jg{ %%??%Rgle%lggrgggfg? pmge%ltors’
[ 0050] The i nvéhmitigHenriusanpetawi ekeigfisoon;a net hod f or

t r eat nengyy of : 0 |.Si dnjni stfatio

about | 750) 000 FahiERfns SRR AR ShoG flpes cets
t hei r deri vat iandr their idativativenowherei esitli ails comprise .neuronal
i ntranmuscul ar _j nj ion r |local .appli.cation at the )
junction of viS{a g&gﬁ’{f %fgfa%arst ivgase[Péd‘bljlgP FBRiboRAndoyReating said
t her eof . [ 005Hbselhaftdrnuepré-detenhiedppembdescfeddik upon the
met hod for treatpnent o onditions associated with

agei ng conpri §PPYUSANChi Ber sPbisHt & gsvsted7 Sy, odmiqah and/or

about 160 m hbin@lodi&? ek@himtisnd/ or their derivatives
via intravenous injection, subcutaneous injection,
i ntranus®l ar aﬁﬁ'ﬁ‘j“@é‘ﬁf‘ﬁﬁ 2 Berapsutagallyppifectivei amount of hES cells

Suspensi on or afd/ e ehdin deriPiiRe " WakdeH §ai§ bk %BH&FI%% émg?ronal

gel, ointnment, matrix, paste or aerosol spray.

The i nvent i onS%Pseclbprogeritoss.fvar candebitientiohor t r eat nent

of Di abehes MahidildSns ARl LA S E Al Qe

about 750, 000" o LRSIPE P60 ) s R MR B HES cells
their deri vat pRé&er theie dedivativas.dwberelrs said roptls semiprisel Inetironal

produci ng pr j . @ i ntravenoys or .
i ntramuscul ar Qtlgﬁ?éééclﬁ) %)%8%1&&8’0%%%%%{%’%% mj?#bof]e‘?ffs.ub arachnoid
[ 0053] The i nbbxkicathetrso provi des for a nethod for

i DT hMIGLLEE o BRI St s o
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



hES cells and/or their derivatives, wherein said cells
conprise hematopoietic stemcell progenitors, via

WO pioravessbus i nj ecti on, subcutaneous injecti onPCTAB2007/002292
2007/ 141657 PCT/1B2007/ 002392 14 intranuscul ar
i njection, intracardiac injection, angiography or
direct injection during surgery. [00541 The invention
al so provides for a nmethod for treatnent of Liver and
Ki dney Di sorders conpri sing adm nistration of about
750, 000 t.Q abou m II on hES cells and/or their
derivati Vés, lélll ering g t %IF‘P?t’(E’BH%rqueéuve amount of hES cells

hemat opoi eti ¢ &id26n theirldeRVABRE Wi DifravalRd FflsiBhoduci ng
stem_cel | e“E %enl tors and bilirubin producing stem

cel MiFogeimsdrsand(y arhermperat dirstrndcthe gemaining steps may be
SUb Geirfies Sn iaRl %‘f&érorln dn@t ﬁﬁ{&ﬁﬁéﬂtagteb gﬂqg Hf%%’éef followed by

i ntravenous i nfusion, I nj éct

i nv&HP @h ailepst m@vm@bthﬁ @ubJacumC&lthtis dlimical kigns o€ atcoeaty from

of Kgitddity and Reproductive Disorders conprising

adm ni stration of about 750,000 to about 160 mllion
[008E cel | slemil/Vantld:thﬁsm paeiidesafor wanethol o eirbati § setgbdtSwith a

co rsese §aat.op oolegtl)c temcell . pr gemtors Vi a

|l ocal TIntra scul ar rﬂﬁs‘érttcPB‘H’,nS? PRUSICERE of therapeutically

i nj etfeccive ﬂhoilﬂtrcﬂ‘lhgils é‘dlllbﬁﬁﬂ/aﬁ aisdé&ridafiveNbBetdPh NERA free of
the e&g% %F{] {r 8561 The vent| on al so provides for
PIBR i e sHn EoRtiontdS Eigrts legpinafactors, leukacmia

DI SQﬂildBftﬁlng@ﬂBf | fEHr6] a ST WALS Fcdr Qﬁnﬁm@%%cﬂég sf¥8Pfactor or
Sgglgt 160 mllion hES cells and/ or their
derl

gteel farioreivip duframysshlas iniestipn ios dnfrevarewalinjection or
St epidkdl iRfeG6bt YidudD gatﬂ@tgp&o&@ﬂo%mb%r ki EMLEL subcutaneous

progenitors alone or in conbination, via rntravenou
i nj SUEFAN o3y BritAcaTdiasy dnjertigre ceti dntradystic almfz;tmhaor mtrathecal

i nj %Eét%h Yr b?t{og}éﬁf‘g%ﬂ)?; iGal Cj?le ﬁltl% ulsolng[]hagkf?%t hﬁm one

i nvention al so
of Eydodidreny dleer slissasep rdlsnrdg" ad rondsionaisi #nemhinabottcurrently

gg?nrgcg]?al;lgdﬁgg%t dlSOI%C;'ng{‘ ‘la‘;l%g‘?? hES cel l s and/or their

1Ves, Twherern s 83 conpri se neuronal stem
[008) | pr oG tmv&ntldnermtcoppxioetdeﬁ Fbem Ceddthdd O Nitle@infent of

and ench |, stem . cel ogenitors alone or in
 OnFTASPRRND sttt O LA EePr e POGRuS systom disorders
subanid aﬁeébﬁvalsﬂiﬂ@.ﬁtattﬁﬂk cofHptiags edthisthdNoBChf ABout 750,000 to
ret r bul ggé ect| on, _intravitreous injection or

|

t op? %}I‘t ?ﬁl diES 155 lér?éldé(??ogwfwéﬁtwat&t%uwhe?@@ @D cells
t0 2beptsd 6ReurbAdll R ERIC §lrbSerd Ofndt ato oietig (Stem cell

derivatives conprising neuronal stemcell progenitors
ar e PEREFNHPLSt ey of i combinstionbeie infipesnous inje¢tion, subcutaneous

anoth @étl&ﬁbﬂl%laﬁﬁﬁ&ulala t}ﬂ}&;tl&f’ 0 1r99théc%l al%ﬁe%ho 16 %pl ulralxl ' Qheter

hES ¢el |l s and heir derivatives co
neuFftfﬁﬁpn%émﬂte#aphlp?rld@é?ﬂqceﬂ@t@nefua@m ni ster ed vi a

0049 ravi t HgQUS, H{ thon {) her er}‘g (g about :
[ ,000 to agh e éld m \F}g% hEs ¢ &9ee rfg}sgféﬁhﬁg?tr of skin
d er dlisatdeve sompnpmgsadngmmem fofnadlous t76 OAD t8 Uboul 4 6 fillion
11'{35 97/0 ?%r 33 18en|to% re applied to
con Gl ?xa% &S Whgtein sai §%l § ¢MpIRSe hematopoietic
stem cell progenitors, via subcutaneous or intravenous Injection.
[0047] 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 application and via intramuscular

injection.



treatment of corneal abrasion (e.g., the contact |ens

is cultured with the hES cells and/or their
waleoo7aaesves to coat the contact |ens wth cel PGI/EB2A07/002292

the lens is then placed on3the eye for about 24

hours). [0058] The invention al so provides a nethod

for treatnent of Lung Disorders conprising the

adm ni stration of 750,000 to 160 mllion hES cells

and/ or their derivatives wherein said cells conprise

top0| ic stemcell progenitors alone or in )
[O‘Q@E’[a)l nat i IWV?W%?%H%’I“C?F oR & Bethodrfgg ERRtmsng of pyjo immune
| Nt iasB8&s | BmprRiRC hdBthisttAlohay e ais 750lRp! to oxﬁpf@ymillion
or nebulizer. In one enbodiment 750,000 to
mi | |h|E§n°€Hl§r?élf16§c¥h@f iderigptévpscwherepr syjésetls pgnmnee hematopoietic
admsnin$ 8 BebobhRofie
sal |Sne i's gd . Oﬁnbia%!nfgt er g‘guéér(ri‘giog& ﬁéﬂ{ré)%%gr 8%@6’”&%"“’ o
mi | Ishlegpntareons @tpjecte:m ershmadeularpniegton topristravemous infusion or
adm ray (puff). [0059] The invention
Isgghé%%ﬁgﬁgﬁgﬁbﬁfhod for the treatnent of Hornone
[0G=93 or der sSTteoientom ildch preavidasnfost 4 atidthed Gbr TRALAEN dngenetlc

L2 e B AR 5 AP 55 160 mition

neumBsatel Bt DAY SFahéis &hﬁati%rﬁﬁb&ﬁuhaﬁﬁ cans cbﬁbﬁ@é’ ﬁ&ﬁ%ﬁal stem
routes. [0060] The i nventl on al so provides a net

f or “EHhe PIoseaMRSH A0t hewatopeistic sleakesllhmiogeritars uﬂll@@f? sor in
CONMRbinbiftioh helaaiﬂff‘a%rﬁ;uﬁ @ﬁj‘e@tﬁbrp fsud QAad0s Qe W%‘tg 1ntramuscu1ar

mllion hES cells and/or their derivatives

sai dUgetions ipbatheral einiordivat epidiel eathater rmfus-lgnapr sxbemachnmd

cel fodidta |iRALIoN rQ:ro r?;ﬂ‘onwﬂ?er Jgntranuscul ar and

i ntravenous routes. The i nvention al so provi des
[0050het hod Fher invhetier ebpmmwd@ﬁ f@s b goethad tfhr ittehtnao df@ngrene

528%8%)8)g1s91%p déngn%xi Fggpgf §ﬂgé/H9 %qua ! g)l { Hg{) rn’nrllhon hES cells

der iauddorr vasir dervatives ariu smmdvanous inj ccmdoaN fntfam@eular injection, or

It gt ?La rt | fuil:’laéf?rn h)ﬁf _]Iejlag?(g} Evga?oj?nagg cfeage al g%%gd‘orogg)bmatlons

aretlaai}aa)ml stered intra-articularly. [0062] The present

enti o rovides a cell culture nethodol ogy that is
Wdé% | cabl B BVERIDT Ay (Fevidss FES meftiod R dradbiaeRt of conditions

der iayRici &P withad gt cOHBpHSiRE aﬁiﬁﬁmsﬁrﬁ@(ﬁf‘ BraBb& 745040 to about
humans wi t hout any side efféects such as teratonmm

f or i Blliont B callsr Ard/portheinrderiyetivesi tvia prisbleanes dnjection,
or alhipMRhMEs NRSdetibh] GRtrh@Dscul 40 fﬁ]ect &ae QES 12 onp fil&ion in
cul ture net hodo g?y |s specl f1 cal

pr odusPengan oF mxed de | biocomapatihs cardelr su.can: asvgsd, aifitment, matrix,

suf LGk y and of WO 2007/ 141657
%I 82%8%‘7%%9%%& 16 appropriate characteristics for
IOQﬂér apeutThsainvgntopt alsel practdles' ifory aahethod for treatment of Diabetes

tra ta 0 r ef

LA A T s 20 ' B84 oo nes
t he cel@r and/hr tlmnp dmvamVes Ldwhéreinesdid atell® Roaipeliss tinsukigeproflucing
hES ceII onv the inventiop relates to

Foad ABPR L e HYBEcPP b er CHMEPSRg Hiealoh cf ombinations
andim@reost hei r derivatives that are stored in

ditions of storagle that are suitable for direct
[00%3 nspl arkBstIngentn 2 ﬁ%ﬁrq]\@gies 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 hematoi)oietic

stem cell progenitors, via intravenous injection, subcutaneous injection,



[0065] In contrast to existing cell culture

nmet hodol ogi es for the maintenance of hES cells in a
waawstarwsi al |y undi fferentiated state, the cul pC¥/E2007/002292

medi um does not contain suppl enents such as basic

fibroblast gromh factor, |eukema inhibitory factor,

menbr ane associ ated steel factor, soluble steel

factor, serum al bumi ns or al bum n suppl enments, am no

acid suppl enents vi tam n suppl enent s, transferri ns

or . anti oxi dant S, sulin or
i nsmﬁﬂssg 'Pu?t{%% ni% %%%l%f‘rcé‘eﬂr %’Eﬁ%gr&P&é oF Id’arﬁ%tn‘mecnon
pr edunsgsuxgai@st itutes, trace elenents, residues of

condi ti gned nedi a",. ani nal products feeder cells,
005550 h 1 ACE PSR R RESF T B dcoR R PEal Liver and

anm Hodis Disoudpé @OBIpkSing AEinishaabh Drsipeat @%@b@ ‘to about 160
[0066] . In further contrast to other cell culture
met FBHMogEes celdy andéore fhsiin degmatives, WEBreial baid télls comprise
Pr agémeRpBietit RRrRER n
format i oﬁ gfl enbr C0| g#%%ég?}e% Bjtbﬁjehrlgwédé{‘}g{%&t%% t"gp ggmtors
neednd driligbim R,rg{iucnjg seot tah. prbgemisrsr\mmh nrtnivremgxsainj ection,
t hi IQHH ntron
t ot gllll%% ‘S(r)rlt’ﬁ% 2) xe%’% lrgralr{l f %gﬂ 5a8ﬁn((%-§ 16_?‘1,310%= or local
ani ma tcttoelstl ng) rray not be necessary The i nst ance of
firstyin vi rofertlll ion (I VF) _gestation

[OOtSEf ol | artfhg)%a N a[lfﬂ)%r?]m%ﬁlf‘?lk‘e fogé]P‘F tregimegt 8fFemhtY
et hodlRepgidstivé MHsedels €dthprikife hamms@sesn of abbie750,000 to
pr esent vent . on ow for nearly unlinited expansion

of A Jnilije cellyrinf{s atheirafenwtse e said cells

maj %mﬁﬂy@ ﬂi@}%oﬁ&etti@ EstBhe 8N phdPLBRbIsONyvial Soddl@intBmuscular
single enbryo is sufficient to provrde therapeutrc y

ef f HBEGHPR. IHAlFHEYab inj pgtioncer theoughayubeutahedus skin injection near
der {néalpi@ymtio treat nultitudes of patients. Thus,
there is no need for repeated procurenent of human

[0086br yos, Thadinranijon oflsq wowidhs clat quasthodnﬁoraslsaoar@txedmt of

! Nt RTS8 Bo00 o

i nvalpaut ohﬁO suifliat HB%e ceESndair| meﬁnderi\hmlvés dethiertid | SURE cells
are _uni versall cceglt _ab e products i 2007/ 141657

PCTT BB/ BU596D SEP (b REVEEIER gy hEmaiopoigtic stem cell

cr opmgmt@fhlah@wtf)r patdbingticn) dvis htrsvehsud BedtiRd suiithneous
no | osugﬁressr on. i s needed. [0069] One aspect of

t he™W¥RHOR § SPURLISCHORSF RSV eRests GathstartinfigionES

[005% | s, QL& alkd)préBUEL S Adnéhad 8
enbryo in m ninal ezsse?rptrl al medium (Db) fggéjg%é?ﬁﬁ&hég Eye

el PEorIGcomerishs ynmstiation ofi abaut 788,890 tpodpo} Paniltion
aspRES cefis hhor MENEd Rl 8, Aifseih %laf?isggltrsg%%oqq{se Qeurgnal stem

expandi ng human enbryonic’stemce
pr otRib PRogepitergchematopaictigstam kell aceganstors hmijkmemchymal stem

i nhidy 0 g; (Séénft@{:st Q ones&p’ﬂll %ﬁ[&r@a{t%nm\ﬁg rlgcalcﬁqglvgr%us 1njéct10n

am no supp ements, vitamn 3u
fi bwbbh@scmgsr omjertidact mtramrrsmnlaan mjea&spmratrel@hlsﬁre €injection,

Egﬁ%‘%&".“ﬁégwﬁhlgcé{”g Solg I a%a rap%ﬂgatlco%ndlltnl &r}ree demrgso iment, 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 cells 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 cells and/or their derivatives comprising mesenchymal stem



(a) introducing human enbryonic stemcells in a cell

medi um consi sting of mnimal essential nedium a
w@e@gastesn and a J3- human chorioni c  gonadot r opCTIB2007/002292

([3hCG agonist; and (b) insubating the stemcells at

a tenperature of about 34C to about 38C in an

envi ronnment of about 3.5%to about 6% carbon di oxide

for about 12 hours to about 48 hours. [0071] Anot her

aspect of the invention relates to nethods of grow ng

hES h that..t are at a stage prior to the

par ¢ F‘gﬁéﬁi’& ;ft# ?Searrg AP Pld?cg%ygcf“é@cé ?%83 %)arr}gaqqn%@t &0 theepg for the
pr otrestnssnt fof edeneat abitasionJle@it the fodataRf fons!i€ GRS Avith the hES
i nhi_bitor factor, supplenmentary mneral

conb Pt el feriyatutetioBbierromtast lapeeifh pells and the lens is
supgearpades. orf thee9b kaisdboGt by Epct or, nenbrane

associ ated steel tactor, solubl'e steel factor and

[Oo_éghdi ti o!f]@& IREENtion @mvgdqqgl mh’@ogtfgtpgeatﬁm_n( a) Lung Disorders
I nt E&ﬂ?ﬁhfﬂg t?gsdcﬁlﬁh{s atith %fcgkg,lO@Hltéiugérelﬁ nrrlg iﬁ)lijl( S cells and/or

consi s |ng'o_ mn rm- essent | me
i ncthsat i degiveheesstwelmreial [sgidatcells t evpprist Wemnandpailtiiitstem cell

34 t I envi ronnent of about 5% to, )

iR ey 5 LSO e 3 Sk i
48 otanmischie ifjecthiomt mbnvaspe Ci!hje@fioﬁ,h Sprafly 6N teBilizer. In one
rel %%g%g)eﬁ 7%5%%8% ig@ F’lrllglggr L (?%étfecggt%ﬁtgpéﬂgggenitors are

human enbryonic>stem cel | LA
t r andpirdsteativén nelndizer insvAgh 2(8) o PR al kN che¥ ABHd. In another

enbryonic s IlIs free of animal products, feeder
cel F%l, O%?Tb?ﬁ% E‘?@P E)E)Potf’s{,gq g hepatensiea gep ¢elk pogenitors are
suppdifeatrREWwidtpay ghufO 2007/ 141657 PCT/ | B2007/ 002292

&g combi n?,tgi_ons, .am no acid supplenents, vitamn
[0058hp1 enedbe, inysHican?laa Provgdese mndthed dor. theetmiatment of Hormone

' c dsi migi né 00, 85 d
assPhiRd e ool ufgat‘(fl%?d'a ﬁ‘g{r%ﬁ’é Eofb56bod ?Ctlg%r@f@mnsh{i% cells

condi tioned nedia, centrifugrng sard st
obt aiidion, their| derivagives Yigresuspiendeily domgprisel hefatopoitic and

bi o i I: 007 ot her aspect of the
i nvgﬂgplg% S?ééﬁ? gglgi%%égtgmlﬁ%stcﬁg% a€$1rg{aér FRYY "]YEman
[006fbr yoni Thstisventien alse peowidabd enetiantifdr 08 tEAMRELSIMAphthous
he .nmet hods_of t

a ' stemcells prepared by th he

EJI‘ )eglie(%iS ; i%ﬁeegﬁ[?’feroﬁ, corg nggﬁaﬁnﬁgthﬁ PSR ef i76$H000 to 160
agemtillioanHEQC kelly emdidigttce deahhisved! wittrdi® s Ceells comprise:
(OO}Z4 tThe. gurgg(?e of gr ow ng hES cells according to ]
t he %%’%\8??18 € of Y hBewIRPds St | Aflbntinofombingtienales eplome  via
of Biamusup atERtSvétout Boutggduce the risk of

Oo'églt roduc'ggg bacterial, fungal, viral or other
[ nt am natf JAECHYN 2lsAePrevides e mettpg o dpu tresttent of Osteo-

ri skriiftis & 86 Wned aAR Hip/ RirkidRlldristnd Mo inistrati
char act 1e_rj stics of t hleﬁlj%(q:etl' I sﬂr%}([)r%@]e aggjf]ﬂlrs%rﬁté?n of 750,000 to
pur PS5 eilront S selis and/or theimddrbntives vie intromiusenlsi ipttavenous

ggzére ;Igg%glﬁ%{ﬁ}ég% 1n2éé:gt)§glb:[_r§ (gﬁ:g Q%%%dfn?erntt %,86(9 q(lil CltéOO r;rlillion
hematopoietic stem cell progenitors are administered intra-articularly.

[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 graft-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



their- derivatives in a formthat is free from any
contam nating residues and is safe for use in hunmans.

WO 0®7683167he purpose of this invention is therePCrEB20@/002292
provi de pharmaceutical praducts in which the risk of
adm nistration of all co-contami nation is reduced,
and in which residual contam nation of supplenentary
factors is elimnated. [0077] A further purpose of
the present invention is to provide a cell culture
me escth j faehr ma
aborPaPrany SRabREeSh kAt ay CRAE ey, ater
puﬁmsdamfaﬁomi;l mre&@nt invention is to provide a cell

I tur €1 l;0 a duc he i te

Kmé&xr mat i on | n pa d Odl n&\’}\th cH® Cg tafec’{}ﬁ‘ﬁf"g‘ Opg 1S useaqar the
t r anewpihg mkpahsu{r@@l?ﬂ'ﬂ:reﬂtuitwﬂ Jmﬂ stbtblrg’ﬁ(lﬁ'aﬂiﬁ célhﬂw DI addifibn, the
i nventi.on | ) cul.ture nethodol og
t haventigh abus o T oot G ST PR B T RS S, Al andlor
| N thdit @Brivatdied that! drdlsBorbd ih IcBAGHELANbEdiord¥R @ﬁ%{eléﬁ%k for
PCT/ 1 B2007/ 002292 19 [0080] A further purpose of the
pr d&ssk P laRtation ansthewing: ovi de a cel | culture

[004%5¢1 hOdo'ﬂ%n‘xgﬁttor&qéiﬁl%scetﬂh&ﬂﬁﬁéh}éﬂgod% rg'l de%é ¥naintenance
probl ens or graft versus host rejectio ro I'n
patof &FSscelly infaj %llbst@mldl)cundlffpztntlsteﬁ rSéa’ﬁsrihanubdre thedigd does
Th r e al i de
Coqn%gscﬁﬁlﬁ%}% Sgug%%g{reh%n ﬁl?(ﬂl §aglc *‘ ¥rod n%y tgﬁ%‘l%trh factor, leukemia
dennhMbitomyefac@ndnambrane aamtatd&i gecldadtomsodluble sted fhdton serum,
for thatoi ‘nn corrplalnce V\Athlnterntlonq ¢ it
r eSUT'EPEFy O5t BTGRP s SEPPISTFRYy dRTC RFAf | SypPigpgpts, vitamin
t henpplements) tranéferrinst diratramﬁ”erhaéﬁih}ﬁpfeﬁxﬁeritd’lj @bk AnisNiulin or

h pat i er f h [ 82] Th

plrjggn atu:l?etgtqu S ﬁa%gtga%gg e%%%gr 033 %gqcu%ﬂor su stltut%s trace
BRIl ResiduesTof Sédiditfored SREMa’ 0 Bnidfal NFEOAGEL] feeder cells,
and/or their deri vat ives suspended in a i oconpati bl e

solZe YV Bnfagtiogs. supRlginsaary mineralseminnations gamt s,upplements

t 1 2R3 RALMIQSupitAGSP! antation directly into a human.
0083] The pr esent I nvention al so provides a nethod

IOO r t he Taxpaheri eontrest theger cell celtumadnathedalogies fardhé exgmnsion
§_ hceellQr fne %}ac 1@%%%{ lthon sg'nq rv% {mgr? o3 rrx?tthl%gd to the

f or e expahsio &t iNVat i ves
ancformﬂudm tqfonmbfycndhebmdlds fﬂfermyt |aabndmg tb@O&ﬁﬂd Tve surgical

pre ent..inv Ilo royj.des odf r .t : .
" SRt B0 B B fhif Bl ek PR r gt e invention
r endargsa tdtelly hheiaa peodic, a:kénwreﬁs‘pmwm (&®Nanimal testing) may
tran Iantation nt.o a hu Egé is sufferin oma .
i J9L BB ARSI (10K 1BFanf b Bt i R AsHame ) esation
GZIQ'JIIEoﬂol}\MERESlaﬂhbleDefl niti ons [0086] In the

escription and nmples th a nunber of

(0067, 15 ardnliatiengaih priture ﬁn?sh%alogls& pRe 6Pl euliure) tegfmiques of
anghé Pasdent Qﬂﬁedﬂﬂ@ﬂeﬁﬁ&@nﬂ)‘r%aﬁfy tfi®mited expansion of hES cells

without significant differentiation. A major advantage of the present invention
is 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.

[0068] A further advantage of the methods of the present invention is that the

hES cells and their derivatives are universally acceptable products in



speci fication and cl ains, including the scope to be

gi ven such terns, the following definitions are
w@ewvildes: [ 0087] It may be noted that the terpPGI/IER0E/002292

to generally describe the present invention are used

in a manner in keeping with their common neani ng as

under st ood by one of ordinary skill in the art. [0088]
"Enbryonic stemcell" refers to pluripotent cells of
humans (i.e., hES cells). In one enbodi nent, the hES

cells are_ isolated froma pre-bl astocyst stage ) )

embAPFUDOlo el HERS, e9pRRI FrAsAEnateliae REDatients aodr gells is required

Pr eRANSE iR VRO Z4sld RS RGT/ | B2007/ 002292 20

dedifferentiation of at least partially differentiated
[0Q6A| s (e.@ne asnect pHbiecnventivs rekesandnetheds fitriipelatng hES cells,

pra t hods of preparing hES cells are well

no%khg)%élrgeu ht, for exanple, in U S. Patent Nos.
5, 848) 780;011&:@@»’;1 2067 da?,oM@mBﬂ;@a inGniAa3sdential medium,

6 926, .6,.64 48 80 5, 166, 065, .6, 090, 622,
R e ot L LT A
[0 i cat i©One Blgpect Bﬂﬁiﬁ il éatior rélmeds k@fa&hBﬁhbdi @Tadxpanding human

Appl i atlon 1085917. [00 Fetal ste

cel I° rP’%‘P% r%er{lo\é?l Erlaﬂ’é‘llarlsprﬂa?‘]rt%ef?eﬁ?ro?ﬁlish &vsihafactors,
- ti sSeaeniia ﬁlhlbﬂtdrzsﬂzl@t%r ,GlippleRNEHP Rhif&aNESBBinaLbA!, amino acid

|nplantat|on of . the enbréo in the uterus. [0090]

" MIISEPRISTERES:  Yilmains supplsmenise efibroblasht grewith pfastiic emembrane
onl Y 6elidisa HecPeaclr RlofhE i
[ 009 i] Ft>l uri gotagnt %%18? S e?%a g)trea%ﬁyg Qlonﬁ&h!ezl}aé ‘Phersne
desdbqstgps af:of totipotent cells and can grow into any
cell. fyp of t I.s [

o Fhet anfibifihe bbb UhBIbAR| o ShEALE 8 wlvell i consising
f r oroft meinfmali cﬂssemrtial amediggn,and psmsml cehd . a CBithusnan chorionic
pr Oduo%egotré/ g gtonflsgw divisions of the fertilized
e gz% f pot%ﬁ These cells can grow
i Nt dbpny mwifatmg thce: eﬂein vdllshud atterb p@afire eﬂadeQQQSﬂ: to about 38°C

Therapeuti.cal |l y effectiye anount” is used in th
speéPfﬁ’c%ﬂ | ’E?ﬁmf%’t éeai’eﬁ gg /g 6?1€Bﬂ‘l‘tr i %ﬂﬁéo%ﬁl%%%mr about 12
of GpOebbst 88Bburgs enbryonic stem cells,

neuroprogenltor cells, neuronal cells, henatop0|et|c

08 dm cel | ?ﬂ‘S@é’?ﬂePb% the aRvengen gelsigsciel methogdyeni srewing hES
or &dUs Qﬁé}?fhagﬁfe&\é@é hVg Sﬁée ih@f‘% ﬁ’l% aﬁlé}lg'r Pfehs‘?{n ted stage and
agents and m xtures thereof which tive 1?
pr odiie figg of apimalireadests.rieeddrcelis, tgwwth ﬁa@tcxmrieelmenna inhibitory
pra
nvent oo BR e TR AP ARERodind, Pind k3T Shipjements, vitamin

"t r anpplements; | roblise migeth tfantou giwemibrariehessociated steel factor,

specifi i Q.d crlbe t he. process by
B e G R Rt e
accdpyi ngintrodediag bBSsmiIs ihrvedit blﬂ[llrarrﬂedldﬁ| doneisdg bf minimal
the site V\Sllsénqlalil eg\e'{ body where the cells are
i nt ended G X0t s %vor abl e effect in connection
W t Rby he 1hbﬂ&ttmgl’lhe Wemﬂsla@ﬁaémpﬁaﬁﬁe af aEHLﬁ SﬂS@ to about 38°C
di sorder .or condition g%gl herein j
wi t hout ‘Prﬁ“t%’t"?%ﬂmen? P HyZReah e <e°3cr O%dwx‘de for about

subj ect’ slz:mhgadamﬁwg%uﬁsystem treating a

[0072] Another aspect of the invention relates to a process of preparing a

ready to use human embryonic stem cell preparation for human transplantation
comprising:
(2 obtaining human embryonic stem cells free of animal products, feeder

cells, growth factors, leukaemia inhibitory factor, supplementary mineral



neur odegener ati ve di sease or treating the effects of
nerve damage caused by stroke, cardiovascul ar
wale@easws7 a heart attack or physical injury orPCT/E2E/002292
or genetic damage or envingnnental insult to the
brain and/or spinal cord or other WO 2007/ 141657
PCT/ 1 B2007/ 002292 21 organs, caused by, for exanple,
an accident or other activity, liver damage,
aut oi nmune di sorder, sexual or reproductive
dsfu tion eenerat on of varioys parts of the
eze n\gl&ﬁté?/ﬂsd aFé‘ . SYPH ts, B"g atupplegents, fibroblast
sol giowah' fab&ruﬁiﬂilntbrﬁné hessepaed fslté‘e@tfa@tﬂrt Soltbfeetted10factor and
solutions i.n which the hES cell's and/or their
der‘FQBS]t‘ tioned medasyspended for use in the protocol for
r agsyp! ae&ﬁhﬁgﬁnggala @fenawls%%%{mﬁ%éﬁ&usm uses. Such
b| ocorrpatl bl utions include saline and may further
NP seswprBdingithepelifit ine biosguipatiblesobtionvat i ves,
Ooqtlmcr bles: g utic
(0991 7 PREBIC B8 o1 o A ERR R SPbuman
spe@mbry@atq sjﬁmtosllneﬁlemaw@c&uiltlm ccmrapmmgs soI ut| ons

and h the hES.ce

derf rj]at i \P/ag(gég %Frarél Csfau BERGE: o?leﬁ%eéﬁ?qa? cfcyﬁg B?eé?’gdBYmPSP
tog(h)al hd&ﬂgﬁmﬁYopréﬁmmnaigteﬁ%mglﬂ or fpr any olt hgr

su que use o]0 ible carriers include

gel éc‘i ﬁf’ﬂﬁﬁ?@e Cegfi ‘g %ﬁpoéaer osol sprays. [0097]

[00VH oconpa‘hb m@pwbﬁlg%&mgl ESI%els |a806rhﬁ1g3ﬂ)eﬁief biaelideOBS the
to refer to containers % cell culture or storage
=

conP e iRYention R, the aPF’Fé‘Cﬁ sigh PEPPlemEnts s {chegduce the tisk of

der intRlduViag BHcteril aﬁﬁ%aﬁr{)@raw?)'r SO didm 5881%"%& ﬁe culture.

cells from being used in transplantation, 1.e

not Thisredrges dhe riskeofdafactonany vaciehipity ﬁdﬁlﬁ/\khac#ptmun@tof the

be adpi ni stered to subjects. Exanples of

bi oconpati bl e contai ner materials include w thout

[0078)vi t at i @nf‘gﬂwssnurlsqsai of] ths presne alvention ipod psivdesieple, cost

| COBkexhe SRSl 8 BRUALAL, Bl SHPADSH e ot ana

havtmg @nvlaeam mzes%rnf thahis faed fromt shyodontANRGESE eds@fi@s and is
0 of an knovvn assay for biological activity.
'T‘?Beg%r uSF‘ﬁ PE®&™%G t hout |imitation progesterone,

[ooda]dr 0gestrhe Gepose B HeAEES i€ (HRATord &Y sltd%cfet BheR8ceutical
Ievonor estrel norgesterel gest odene,

dr cBBIOPER offle WHiKE nibF eBslo o o?‘i’fé’rmii?aé‘@és?f ﬁ’él 8P§°ntammat1°n is

di seddased dnd h ShiElRtr8Qlual Nhtankind8dn 234 H1edftaky lactors is
7,081, 457 7,071, 205, 6,562, 857, 6, 319, f

6, 28lgningted. g' 043, 235, and 6, 028, 064, _[0099] "f 3- hunman
[oothr i oni g ﬂ&ﬁé@' %ﬁ%@'o@ thd g&@@t lﬁgaﬂioit i§"t? %ﬁ@éﬁsf ol A% uiture

any natural 'y ‘occurring or synt
f r agmﬂxwotﬂg}'délat vadiaee thharskobf cheomosgpretl dbematio®5%t @ienetic
thengpa%* #,ty of natural f3hCG in one of any known
assay of biol ogical activity. Exanples of f3hCG
[0038joni st s Al fiwthed purpdash@dithe prasemtineentidd ﬁ&ﬂﬁdﬁfiéﬁ?cell culture

BCTS{H' Ei%:agg/ O%gtgl%gu%%sstgl?’h%ogq%%% gonqlla%%ln C%n patlents in which
said culture is transplanted.

[0079] A further purpose of the present invention is to provide a cell culture

methodology that reduces the risk of tumour formation in patients in which

said culture is transplanted.



6, 583, 109, 6, 469,139, and 5,997,871. [0100] "M ni mal
essential nmedium' is used in the specification to

WO efoendt667 a cell cul ture medi um conpri si ng anP@DIB2007/002292
acids, salts, glucose and uptam ns. Exanpl es include
RPM, DVEM EMEM and GVEM [0101] "Nebulization"
nmeans the adm nistration of a drug or substance into
the lungs via the nebulizer. [0102] Intra-articular
means admi ni stration into the intra-articul ar space.

0%;0103] Ret r.obul bar nmeans  adm nistration into the
10088}  obul Bafiutiss PerPgse Ra4he PrSPRlBMBRION 15ftgdirevidgeasrdl culture
ad M fisddoBd dyaRat fRlifcdsBe ¥k Bf Ritidéni Bbletas ol ol h
conpr.i si rct)g gtyh)(eapr oduct %r dru 1%4;%&21)@" Epi gurglJ;L versus host
i nj EJestion weblemstiapatients iniwhis Sﬁ@am%tusmmtmnsmlaatedon
jo t he
100881 ges EGTORR Alehlf, pRESUA oRRliRk: Oimbfigns, sqrprising
i nf bESm@llﬂaathﬂl@lddﬁrmamlesaancbmblmbmpaﬁbie m&dlmmﬂisttare in a form
| ayer . of the nmeni n [ the achn0|
o S 1 ih SR AR0E S, Bt e RS Tpdeet o Sty ana
Wi t Quilitg, hf(ﬁﬂhﬁref{)ﬁ:]lﬁ%] forfaatigiads reddyj 8% ihj@btiFLRAS human patients
adm_ni F‘t rati on t hrough the sacral nenbrane, which is
appfYx ?F&P%‘H?HW%S@Scentl meters above the tip of the

[0082FCYX WTiHeh présent rlnGélﬁIdnnlélMB WrbWidbhes eplodiéalors RRGEfacture
[0108] " Deep Spi nal £e0t| on" means i njection into

t he CRTBEIHE asﬁj}sﬁgl]lﬂ?ﬁ_]g hES celf apilion dhreis Heravaiitves jsespended in a
SPi BRycolphlBk solitdrPaie Eéﬁtgﬁled '1ﬁ‘1ae631ﬁ£ﬂeﬂ%§%§)rf%e transport or

adm nistration in between the nuscle sheets
" | nteaspiayaison @Wcé]é’ﬂn@nah‘ﬁam admi ni stration insi de a

OO, | el TS G T Bn v

meanellf angrtheihdesvativeshs af t er the date of SCl to up

rodsy 1 o TRl I Enidl ui R pFondin el oy fre xhfiton of nEs
t he c80 and thit 4priveres wad Im&ﬁBl’tloﬁfof ke digfekentiatieh.ude
ti potent stemcells, uri pot stemcel]s, adult
(O@ELr, Dol e o SOEpaA PRI I GRdbGE G of hES

I nClebtle and Uhdiy ddhvherRnthafk@licELesn t@f@ﬁ@ki@ﬁll}c’feffectwe upon
tissue specific stemcells may be found in_the

f ol @NFRIENtEt anto\ghopy that &5 sulfemy Boon 7/ diegrsepcomtition or
Cel lyichype. Patent Nunber Adi pose-derived stem cell
6,777,231 Breast epithelial stemcells 5,814,511

Endot helial stemcells 6,852,533 Dorsal root ganglion

progeniperr A8LED @ﬁ@@ﬁldﬁr@mﬂﬁm ENGL@{%‘Nt or

cells 6,537,807 CD34-, CD/+, Liri , Liri CDASRA+,
Hen'%t ?‘p%o%tsl c stemcells 5, 061, 620
[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



Thy-1+ Hemat opoi etic stemcells 5,750,397 Thy-1+,

CD34+ Hemat opoietic stemcells 5,840,580 CD34+,
WEDBBA4165L A- DRR Henat opoi etic | ynphoi d and denptT/182007/002292
5,972,627 cells CD34+, CD4bRA+, CD10+; Hematopoietic
dendritic cells CD34+, CD45RA+, CD10+, Hemmat opoietic

stemcells 5,876,956 «c-kit , Thy-1" Hematopoietic

stemcells 5,681,559 CD34+ Hematopoietic stemcells

5,677,136 HCC-1+ Henmat opoi etic progenitor cells
ecific lectint

I
R atiano8: e PE At Regial be diferntiAteh EeBsee sopgmltipotent

Ker atilg)amt fe 36100168 ih prott8d I\taiaodi- b¥ gfep%ﬁénhﬁgl defis are well
6,129,911 Do not express oc2

Ly npReWan#Edb bt fer sramels. GorUs: éweslt@é@ 56913, 390, 200,806,

/ 0 2
\gfogggzﬁ%{?slﬁ%s%ﬁ E%%@%’s 9%@2?;}@ eéﬁgf)’%%@ n%%ggp@ﬁ %.090,622,

pr o e QlO, Céiﬂé,ﬁézg 1@@2591%@83n dh$maPuldisbed cAppBcation No.
, 3
vboeo0r et BEGRARIATA L SLERG FeRybledid .
[0G89] ] s 5, 9@‘8ta7 82m kﬁkﬁ mefeysral ths tsesih célld GerbucdF6ord Be fetal tissue,

Ve s 6, 908, 7
dui? nge SS\‘/eeSd éf‘[ﬁ‘”ﬁ D haman %ﬁégﬂpl@&ﬁfﬁ’@l ‘?%Fhec@lb@/o in the
Myeluwodrds.pr ogeni tor cells 6,465,247 c-kith', IL-7Ra

[0090]) “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.

[0094] The terms "transplanting” and "transplantation” are used throughout
the specification synonymously to describe the process by which embryonic
stem cells and/or their derivatives according to the present inventioﬁ 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 treating 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



Myel oid progenitor cells 6,761,883 Thy-1", IL-7Ra

Neural progenitor cells 5,753,505 Neural stemcells
wh2®314832 Neuronal progenitor cells 6,251, 66BCT/IB2007/002292

Neuronal stemcells 6,969, G008 Neuronal progenitor

cells that do not 6,852,532 express a Hu protein

Li neage-restricted neuronal precursor 6,734,015 cells

E- NCAM+  Neuroepithelial stemcells 7,037,702 Central

nervous system neural stemcells 5,968,829 Neuronal

nitor cells 812,027 Neural progenitor cells
%%@25'32“{%6%% omexapRle, &y aecidsit et et aalivitye fiver damage,

6 7 r r
> ?gtﬁfﬁgfnélgg n(?i?%&?%% ! se%%hﬂs gg Y@%}gﬁﬁé‘(n@e 32%%1%&/9&1}%}1 gcfsk%cneratlon of

PCT Meowrpar s dhoeye kidysydamage.este. st em cel | s

89, 376y Lt I ing
BSEE5: 956 ST LORLEY i 8] uSBGEMY Boreer o

5 98slugiens irPahishdhe hESmetly and/botheireddrs/aﬁyesazﬁp FOdpended for use

e o T8 BetSiicher MAI5RhRE, 17 fof i/ clpen Sibarmah ines.  Such
tr arbﬁo@mpadbw tsblugiobs 8indlude 1sa1iﬂ@Xa1|1d Imgenfurier i éﬂ]ﬁﬁr@ée other
bl ood %@ en| tor cells 5,541,103 .Renal] stem.cell

6, 4TOFTSHESRUIFR) 28 (RIRTLLA VS 6 apamicsaalspand, the lkerqnd other

cel lphanabddtiéal ageritkel et al progenitor cells 6,517,872
q%tﬁmcell 6, 767, 7 FGER+, not ES cells Stemcells
[ ?ch gi v l?‘ioé%palt %F*BB‘&T ci§ psedsinzthe spevification tamefer 1o solid

MHCchiriels, lsbRRiREE afd RALREGH WISEH then B LeilCid/or their derivatives

are suspended for use in the protocol for topical treatment, transplantation or
for any other subsequent uses. Such biocompatible carriers include gels,
ointments, pastes, and aerosol sprays.

[0097] "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 transplantation, 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.

[0098] A Tprogestin” is any natural or synthetic horrﬁone having
progesterone-like activity, i.e., 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.

{0099] "B-human chorionic gonadotrophin (BhCG) agonists" are defined as
any naturally occurring 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 biological activity. Examples of BhCG agonists include without limitation



Ch8int, CDint, c-kith', high bcl-2; CD8 , CD4'O0,
c-kit'", high bcl-2 T | ynphocyte precursor cells
wk2®224858 CD34+, CD7+, Leu 8+ (0115] This prEGEIB2007/002292

invention relates to pharmageutical conpositions
conprising hES cells and/or their derivatives, said
stemcells being free of animal products, feeder

cells, growth factors, |eukaem a inhibitory factor,

suppl enentary m neral conbinations, am no acid

sup nt s itam.n_ syppl ts, fihroblast growth
fac$&a€n@%r%ﬂ§ gaéi‘%%sie tgheg‘t%ge?’a?%t ps- 685PdHPe 0,585,982,
st edd, 583009 16,4890 3008 5joongdinedia, for use in the
clinical treatnment of presently incurable or term nal
0HU cases, "NMighark psspatial mmedinwy damsed [ thensnesification to refer to a
enbQgiin@ture tASihAY SFhbAS Sadj t itami
t r eat nent o? g&r esent | be\DngOW ?4%&62%%3%’ 8808 and vitamins.
PCT/H*prodey ipglrde RPME DMEM, FEMEMranddsMEM| condi ti ons
hng hES : o/ iLr_derivalives via a .
[OItLtflzlns pl antl\%%ilug%atgdr}lotrgé%lf&%[: Fls}llrﬁ{emrb ﬁ’?aas%mgf Yo iibgfance into
ani ripd lymige diacths nebwdeder cells, growth factors,
kaem a_j nhi bi tory factor.,. suppl enentary m neral
04 nat | GG o R oy s P EATb s tegnyaitipoiar space.
[0B08)p| enmerRérotfultizn aidas bd@imvkdionaaiocothe réfyHAERR 8pace.

oci at steel fact.ar, soluhle steel factor and . )
“’ﬁ‘g“jdi t i onBHHEYMEmIYYLE RTS agsre’i“a‘a%ﬂ%'@tq thecwinhpuping an iv
of pmAgesibfisiagthd e AGMst that may be present in
t he pharnaceutical conposition as a result of the
[(’mﬁ]_t ur i ng HRA{HBYInisEtion et cptheler infusiny apraps pdmirHatrationrinto the
" an'r%?bn%ﬁ%@d%‘%"dufaerﬁﬁfé of BheF¥nifigdy; human  product .

{011 I n_anot her ‘embodi ment, . the process of this

0100} ent | onIptrahpepd’s injectitmet eathetaf énfulipnadéans administration into
apply [ : ffi.ci. net hod. f or .
PN Sl el R S AL B AT b TR Ser o e
conpeiebrogpihéiSlugd) Whichnislinorontinheinrwitie thetahinves in a

dy to .yse . farm and bein ree of. feeder cells and
OLEFY o1 el aMieRliin BrenShrt B rien Thiyen Batral Bigmbrane,
f r orwlinly icagprotimatstp tireed obirinetarnchblok afigePlig BF & dddkyk which is
t he .hunman bod .ihrEesIgsctive of the patient's genetic
backﬁrc%tﬁ&l,uné. ath the eidural spachider and wit hout anti body-
[0E08]i gen rg3ehi SPnA Tnjeé@édMOS!s ihREGSH il theWrtROMpitd) Sruscles
formation of teratomas or tunors, or other
debi PReT fige of the BiPects, without the result of
[0RJ9]T I ant «ThRAREERIA PTG eth MeAROMmih{iralEE th bQ%een the muscle
adm ni stration of immnosuppressors for the treatnment
of &bg&lfi ety of diseases, conditions and disorders.
[Oil 18] | NeRdnesL” iBﬁcﬂBHﬁ{eahygﬂainmﬂa%gﬂsinsiayg VFLIIElS
cells used 1n the preparation of the pharmaceuti cal
[0Xdddposi t i Bmitef CThmeprsageotthics nemtthoaltartbe dgte ofithd SCh

t [ kehs 1S | ' duct
ot TSRO L gy SR BBt

f acttonjnesuputhe aftart the yate afehiednjurgonbi nati ons, am no
Kd supplenment vi tam.n suppl enents, fibyoblast
O3 - 1 aCSPI° NS PiShS eedBRT pBthe aflep erdais of the SCI

[0Hd) ubl e StRelvatiaad aif 18I cells include multipotent stem cells, pluripotent

stem cells, adult 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.



condi tioned nedia, and therefore do not have any sort
of contam nation which may interfere with the safety
woeooefifiesacy of the intended clinical use. [O01ROJ/1B2007/002292

According to the practice a8 the invention, hES cells
and/or their derivatives are introduced into the

human body by intranuscul ar, intravenous, caudal,
intravitreous, intrastriatal, intraparenchymal,

i ntrathecal, epidural, retrobul bar, subcutaneous,

oral, i H%—F&&&Fdﬁ—&W&—G—d—M—L&-&I—LLGm—aLOI—
i ntrathecal injecti lloF'pré’pi dural cat hpPatent Nypmber

ar achnol ddfjogseaED&ERT 0elV'O 20077 TAT65¢ 777 531
PCT/ | B2P07L002292_ 27 intravenous infusion, Vvia

nebul i zpPreag @igﬁ}ia}ystemicalw ntravagi nal | Si8&41 and/ or
Vi a |OC ' ops—tm—anothe nhadisfretts

t he hES ce (%ﬂs?elgagg emlh?l?ge derivativep 6'§§g:§33

adm ni stBoeadl to@plgawglim plbgerritdraéml ona| b)835[963¥20] Each

route o strateoh—dses—a r\grflf‘ll

i njectip %E?poﬂji’é’rpé?%‘?%toécg%%m fic rah§e3éf8del | s
from t hecsisacic?l wid-ons, @i tel I's and/or  their
derivatlves as indicated’in Table 1 ere cell types
ar e i ndj Esmatprpictig stemicplls he i nj ecti on| 866&®30e t abl ¢s
bel ow) , tﬂqf_l#ndi cated cell type is theltype that s
predom |y present in the cell population. TABLE 1
Rout e of HvmlatopeicGelstemugeller admi ni st r p6j760,397

I ntranup m  750,000-1.5 mll|on intravenous
0.25 nl ’;%5} (SD%E»S mllion subcutanepus 0.25 ni H
750, 000} Hematopoledtierstaageddd 2 nl 6- 16 nj 5Jsi40z80epi dur @
2 m 6-1 i b _lntrathecal 2 mM 6-16 mllion
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[01261 After treatnent with hES cells and/or their
derivatives according to the practice of the present
w0 pooensiedn, the patient should take rest and apOpPIB2807/002292

strict reginmen of abstinense fromthe intake of any
subst ance such as al cohol or tobacco that may inpair
cellular function and i npede the regeneration

processes triggered by mgration of the hES cells and
their derivatives to the site of the |esion. The

pati ent ;ﬁqﬁu—k—d—&l—&@—w—ﬁ#d%l—ag_axw_aedl cations that
are knopn Y FESHIPREHS dur i ng pr egnanty;>83876he

nedi cat | NegrallRYest a&l ’ '
t ranspl pnt ec?i1 ceGI:I S. ng@é{s Céﬁssg{):{étgﬁ&ga 1§’SPE’ZZ?
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frequen - i - —apl—egfu_a_aad_
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t he tra%%qi«rtahpr@gemgsceém progeni t or s| 6507382 Anong
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t he benegge ce‘i’fs restoration—ofTeuroto %Zguégéz.wti on

t hroughl the transpl antation of hES ce rding to
the pr acFGEB ,ofottE’Secqlﬂlsesent i nvention| are:

|n‘prov ent sorv—functi-on fhn gener Al

qual i ty| OF™ ‘fefn@ WﬂPé&éﬁ'Fl‘"ﬁﬁ t?ﬁr"l"ﬂéegﬂppo§ t74§’9§'17em
gener al | gDpaywIHed  MHCei1at i ves, decrease in
dependengﬁrgpgn_thgL_pharnnrputiral clonpositions, apd
ot her |nb4PE28c RIGGFHES caldtl ai ds, i npr ov@8Bhi08n t he
ment al a@ggpsmjmﬂ Q,gk,gel Bhus WO 200[7/ 141657
PCT/ | BZOO?/p 2292 30, al so’'in econpomc
i ndependeRée. C]?Hef‘ék}fs,}aghbdh%tl on in costs of nedical
equi pne ) s—and—medicati
dependeﬂiéclayﬂ I?C%Hug aeh!rujg%ro%étrgy of the %‘Féaés)’)gs atheti ¢,
synpat He€Pa4” ,ﬁh%olw 8and motor functijns. There is
an enhancenent—t+n——setH—sufHHetenrey—rproeverent—i-n
social status, marital status and ability to exercise
{011k 8)pr oducfTihise pne@iﬁS,mthbnOﬂbMte@ ltb Mpheeh Je it chnposmons

clinic vi.si er..annum fOI‘ treat nent. Tr eat nent
t he® é’&%‘?ﬂf‘%t“iﬁ"%‘# gipd/op, Eheir, dppatiyggy %ﬁwnaé?hlwa?we@ee of
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Al sguppaghtdii SEB?JHIQ@.@ é’tﬁ)wlﬂlgsfaﬁfokl SudiMtab8isbociated steel factor,

derlvatlves especi al |
soluble steel factor and condltloned media, for use in the clinical treatment of
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presently incurable or terminal diseases, conditions or disorders. In another

embodiment, the invention relates to a method of treatment of presently



SCl subjects results in the cure of bed sores,
reduction in their need for hypertensives or

W@2TAdepT essant s, restoration of bl adder senseCT/BROGHH2292
control, restoration of bagel sensation and sensation
of pain and touch; restoration of [|ost reflexes;
reduction in synptons of cold sweats; reduction in the
sensation of giddiness; normalization of blood
pressure and normalization of breathing mrth f ul

di mat.i ny. nent 1 ro

ad%gnl Sk a"trrt%'r‘rmé‘?lo%’r?%‘%°é’rsr‘§ %%P@érg ﬁ\eérr(ifiq’?da ives via a

Suktremspltaﬁtaﬁpnpﬁdtoémrd Damage, or Chroni c - Spi nal Cord
mage d f om natural, recovery. nechani snms have

O15]13g i they e PLIPIBE) BRAES. dpFE i, Erowih factors,

pr Qﬁﬂdi%ﬁﬁa ﬁlﬂﬁbihfi? thé 0l MPPlenttntahG WhiBerdfo@birfitibhd, $nino acid
line of treatnent, within three nmonths of the injury

accYPRIERS Se Yirmigy duppiceeais, t Aarohlass egrowth nfaaier, omembrane
al sRsREAYE gﬁa@l et AC 5 lub] P e AMaclo? ]a:l;x%l] co-gla el media” does not
t herapeutically effective dosage, e sc e
adreixgludethe traee amadnts of ppeogsktindnd MHheG agcmcm thiét Ihﬁsbe present
cel en u hree
fac%l Zﬂrlésh%gnr?g%({yl %&%g)ﬁ gi01850 erres"ylt ?% cgﬁm o‘fls of the
theprpmlt smenalpd fﬂhe wavetdrnimabbrdduetss yrgitre ne M)esmﬁthuman
Dur i ngutthe practice of the present invention it has
bedn Toind that ther apeutically effective dosages and
[OIBZ]hEﬁm S5} aﬁﬁhﬁloten‘dﬁﬂﬁﬂaﬁﬂtﬂlflQ?‘BC%angﬁﬁdﬁfvenﬂ@d)prov1des a
t. or rac co or each patient is
VPluata Bl 1 oRUO e et leoAgdi FigcIg Rethed for

Of tesrspldatation offa piemaskhitRAl cothPdsitdn b&l@ﬁ@lngm LR dnd/or
éilhe practice of the present 1nventio

RRASUYHEAS R SRV 1 ei¢ foantarrheng Fresoé &rdsr egily/ and any

t h%tﬁerd%ﬁhféﬁﬁhéftfo% I's TrREM QIRT §iRd JO RriSHP] E'gfn tﬁv{%t culture
Is suffering froma presently incurable disor

2ow¢thzriféegy PO tRpepianed22ge thg 1hwman ebedyn arrespectwe of the
gglh[eht%’] ggﬁfﬁﬁt Bgcrk éﬂrﬂf oa? gél(,seo%xgr? efder gn(? ou antlbody-

rles in ec N order
t r eatigem eeasttlem rod graﬁ—posxasjectiam,r \@mlsmenb@mrrrmmbs dfcteratdmas or
of .cli di sar,der
con xcnt| on SHESr & ngéafmgtﬂge < ntw}tﬁ?/‘etn}}fe ety pf pgrant
be 1dﬂematuda$dand/vwhﬂhoueﬂmr esrdefor adintifistreti b10 Wi Agmunosuppressors
X e Treat 0 schedul e, routes of
© *@%‘?ﬁ‘?fl%’ﬁ ° é’vvﬁlnﬁ ‘i’%ﬁg‘?ﬁﬁs coRYIgNy %‘Foﬁﬁlﬁ{sr ents

[o1s8yf feri mg bomm@asbGo p@ikd4kndwin qaetheabomemms cBilsS ueed 138 the

and/ or their %}él vati ves_ are adm ni stered to a

s UBJTERAT A P O s PRYUTTASPUiFa) CoRPgsigens o6 therBresepthigyention are
t hr@gwitiAt HTultStedmedrinh v1ABE LN Canifrdal préhiREY rf'eefilier cells,

series of injections in order to treat thé disorder.
| n EAvthefadomsodishkasmia hinthEeierfagler vawppigraentary  mineral

he gl aRit&ink mﬁh@g%‘i'dt QipFieREhEE! VifmihN s @ﬂﬂfzﬁgﬁts, fibroblast

enbodi ment, the hES derivatives are neurona
pr aB@ewth dhcter, emeribrane, assesiatadosiee] (a35] sroﬂutdn esteel factor and

igﬁ%ghﬁ%ﬁg? tanz %Q er’Q)Qe 8 nQPRAUe 8{ é&—tl a'}Eﬁ?tmn which

erl vall ves, Sal
conpay 'Bmerlﬁﬁﬁm\tl‘dﬂbﬁ eafet,y or effjemi vt c):frthe mtended 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, subcutaneous, oral, intracardiac, intracystic, intra-articular or

intrathecal injection or epidural catheter, sub arachnoid block catheter,



stemcell s and neuronal progenitor stemcells, diluted

in sterile normal saline to a final volunme of about
w@2®3/14w@5about 1.0 m are tested for contanm nap¢DIB20eM$2292

viability and for count usi2ng standard protocols and

thereafter are adm nistered by subcutaneous injection

as a test dose in the forearm (Cbservations are nade

to check for anaphylactic shock, pain or inflammtion

at the site of the injection, generalized itching,

f|UShI n% or fever after five mnutes, ten m nutes,

fifCHERY ion, yip (FbRkZG Wa, SPERYe Vid EHTaYREIEERGS, and/or

f OURja IB@MVG?/e ahB aN@rapab o bRty erh Bl RERD M AP c&fs PR their
ceIIs to. hemat opoi eti c pro enitor stemcells and
é@%@ﬁﬁmwt@?@m lyyrﬁaﬁ@e@omlbm about 4:1

neufemeatives
about I i

[01t2@] 11 E%Cﬂ'l’()llltg o?gﬁ i Tﬁgggﬂ]@ gﬁgﬁn}&o{qﬁ Lﬂgg tf{');llj ﬁgéc{lgn and

t he thedefors & spesifiorange of cslhsaﬁmrathecsw;c SOillrttunamﬂxESI c&ils and/or

about Primng o

and ctdon of

ot AN AR B OIS ARy v ded e
t 0 abthst inBRtion IsbhadnlmESIGG el ) e m‘dlcatd?ﬂ&tdll type is the type that
derivatives, erein sa clgl | s coraprl se hemat opoi etic

pr oGP E PRI HE f}‘iﬁi BOPWRH9N B2 007/ 002292 32
cells and neuronal progenitor stemcells, resuspended

in a volume of about 0.25 m to about 1.0 m of

st ed¥BLRdr nal saline. The primng injection is

adnfni STeg&ile GAT OUGNT AV 1L T O Al ndBaAT mageut i cal
conposition containipg the sanme Aunber of hES cel | s
and theachma@rrmm. ves dai l y flor one week to 10 days.
Epi d T a una W’] About
750 OoginttlJ é‘g m |IOHLQ1E§1T§G| I lgs%nd of ?’Hellolr]

der| vat |mufsvenowx}s1er e| h 2% ehicel 750,000t mﬁhﬁﬁwonal

pr ogentar—stem—ceH syspended—tn—a ge{ of 2 m
of >terf‘ib UROERE sal 1 He Bl | drReY-1 Wnbll%’a to 5 ni
to 40 mM ehud@teriT el noymgal sall ne1gmiaidhm Nl stered by
epi dural injection of epidural catheter above or

bel bw t hecriferal of t hp 128ilon |t wi cel@atilliprover | a peri od
of nree n%mgpuuv df%hf, $EVETE. '16’ : daysiafter

t hel first primng injectiron. | AdmniStration by

epi :lur aintnarqraculann/ epi dumdl ¢at hed-¢6 nillianepeat ed above
or rbelow s+t+e—o t'f‘.\, Legi-or—accordi-rg—tolt he
clihi cal reBPh‘élPé‘és in mlj oy ov R i ¥°“synp1 ons

pr eseng@aduay cdth@epat ems @and Lt he 1910 Alo®T The
physician. It _has alko been ¢hserved that i f he

pat | epFayonaidusion | | L-5hmHi §/ hér25-hacrilkien er | t he

epi AUTal JeBhgsd ON, PEMBRAY 1| MPT Qg HiidS supstanti al
andlif he/she is mafe fo lié in the face-dowh

pos| ti onptravegimadt or | np2 oengnt iGl6silsmantial. In
bot —ases,—the—patient—has—to—have—+he—tegs—kept in
an el evated position. Intrathecal [0138] About

[012%3D, 000 tIn bifivednlthe Idbo?&&‘y@id the ahth&e pblifiof use, whether it be a
deri yatives, ﬁh a| d cell g conprise neur anal
st eflRiG| P* BBy phamasesiisal CPmPBSIEns GFuss ther Fapg in cold

nor Hiﬂ):rag%a: Mﬁnfﬁﬂlbﬁdf&&ﬁr thdi prérRdcdiicdl Bdmpdsi®b R drk &tored at
normal sal I ne a
about +4 to about -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 used in the present invention are

isolated from a spare embryo, discarded from a natural in vitro fertilization



total volunme of 4 ml are adm nistered by intrathecal

i njection above or below the site of |esion at
weenrodssof two, five, eight, twelve, seventeePCHIBR007/002292

twenty two nonths after the start of the primng

i njections. [0139] In one enbodi nent, the SCI
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areas. [0142] In addition to ongoing

| unbar . and sacr al
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pat éfbiohd, ahd8sh1boMalk | &’ar&ﬁ%ﬁﬂam R&F &t aPan?eanc insulinoma,
re- educat|0n in their use of OSt not or uncti on an

i nsTRlERIN reapHnpigi pRrainaMmag chotiesdreingmiai fesdiophet hiyercalcemia,
pr oyt Lan f c eg atl I on

pr ocesf;cgls Hf%éggl a§lad m}éﬁﬁéﬂtn?i;t %gﬁte e,&,ﬁ.% %f%fc %GF gon ¢ grrome
t helysinhegytie dewktemint agfte S@elqgemmgs HESkeelk| shamdid mryelogenous

t hefe(xkergﬁr 'cﬁf’gmé/ %?w%?o&:?fflg ngﬂcethia ngcalllgt Lc8 ugoclyég jFlfkegfla hairy

present I nventi Sorés arisin
| ongelt etawkEmim bindureitlastomaf thabdmayoemntomay Kepdsi'€at@doma,
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[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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of bed sores nmay be achi eved by topical application of
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enbodi nent of the present invention, patients
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[0128] 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 function, 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 status



prograns for their re-education in wal king and ot her
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pharmaceutical composition containing hES cells and/or their derivatives is

administered to a subject that is suffering from a presently incurable disorder
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anot her enbodi nent, hematopoi etic and neurona

pr ddniih@dosel | s are adm nistered via intranuscul ar
or intravenous routes. This treatnment continues over a

[0135dri od ofhe 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



a year beginning with daily injections via
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[0138] About 750,000 to 11 million hES cells and/or their derivatives,

wherein said cells comprise neuronal stem cell progenitors, suspended in 2 ml
of sterile normal saline and further diluted by 2 ml of sterile normal saline to a
total volume of 4 ml 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.

[0139] In one embodiment, the SCT 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 m] of sterile normal
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non:.neur ona m neuronal 6/7 iv neurona! 6/9 iv
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[OlH&f’” onal Acg(/)r]d?ngl W) teeuE) sr,]e%lred ;6)1/'01g?'ess 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 ml to 1.0 ml 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

[0141] 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 ml alone or in combination
with up to 20 ml of DEPOMEDROL (methylprednisolone acetate) are
admuinistered 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.

[0142] 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

[0143] 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

contaming hES cells and/or their derivatives.
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[0146] about /8@ondihg ito rthcz ekdcticarcd thadmsmns trareation ) #ﬁéﬂmaceuucal

U0 BTt AP S 068 B, T RN Lo i
t r edtmreativesf \dh’genersaaid Vv eellse raomisiisey HetiBtopoietic and neuronal
progenitor cells, are resuspended in 100 ml of normal saline and administered
by the intravenous 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, e.g., a bed sore at the site, patient too

debalitated, etc.

Protocol for treatment of Acute SCI

[0146] 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 SCL

[0147] Treatment of Acute SCI comprises all of the steps used for treatment of
Sub Acute and Chronic SCI plus two additional steps. During the initial
interventiog for the SCI immediately after the injury occurs (e.g., surgery),

hES cells and/or their derivatives are administered directly to the site of the
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[0150] In addition to a reduction in the need for medications for the treatment

[0

o

of symptoms directly or indirectly associated with the SCI, 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.

[0151] 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.

[0152] 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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nonacendiagab the practlces 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. Y

[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, involuntary movements, presence
of cold sweats, giddiness, blood pressure, breathing difficulty, abnormal
pbsture whilst lying 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 bowel.

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

[0157] 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 fesponse. 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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protocol for SCI have been provided as case studies in the present application.

Treatment of Developmental Disorders of the Nervous System

[0160] 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. Iﬁ another embodiment, about 750,000 to about 80
million 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 predominantly neuronal progenitor cells. In another
embodiment, hematopoietic and neuronal progenitor cells are administered via
intramuscular or intravenous routes. This treatment continues over a period of
a year beginning with daily injections via intramuscular or intravenous routes
for 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 after the start of the
treatment and then also only if the patient is shoWing 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 m! of normal saline and administered via intravenous
infusion
EXAMPLE 1:

[0161] 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 learn, showed improvement after 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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TABLE 2
Date Route of administration Cell types
3/13 test dose non-neuronal
3/14 im neuronal
3/16 im neuronal
3/17 im neuronal
3/18 im neuronal
3/20 im neuronal
3/21 m neuronal
3/22 m neuronal
3/23 m 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
4/3 im neuronal
4/4 im neuronal
4/5 im neuronal
4/6 im neuronal
4/7 im neuronal
4/11 im neuronal
4/12 im neuronal
4/13 im neuronal
4/14 im neuronal
4/17 v neuronal
4/19 im neuronal
4/21 iv neuronal
4/24 im neuronal
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i mneuronal iv mxed 9/22 iv neuronal 9/23 Iim
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9/ 28 imneuronal iv non negponal 9/30 immxed iv

non neuronal 10/3 iv mxed 10/7 i mnon neuronal

10/ 10 i v neuronal 10/12 iv mi xed 10/17 i m neuronal

iv mxed 10/20 epidural neuronal 10/21 iv neuronal

10/ 24 iv mxed 10/27 iv neuronal 10/28 iv m xed

10/ 3t—iv—yixed —11/2 iy mxed 11/3 epidural neuranal
11/14i#4A xed 11/7 imWon neuronal  11/9 | psuiepal
neurand28 11/111 i m neurd¥nal  11/14 im neur oreironall/ 17
i minon Héuronal 11/21 i¥m non neujonal 11/ @8rpmlnon
neurona¥/3 12/|13 i m nonimeuronal 12/19 i m neturomdl
12/21 i%bneuronal 12/ 28 i m neuromal 12/ 29nédutbnal
neur ona$/8 iv neuronal
5/10 im neuronal
5/12 im neuronal
5/15 iv neuronal
5/17 im neuronal
5/29 im neuronal
5/31 iv neuronal
6/2 v non-neuronal
6/5 im neuronal
6/7 v neuronal
6/9 iv non-neuronal
6/12 v neuronal
6/14 1v infusion neuronal
6/16 m neuronal
6/19 im non-neuronal
6/21 im neuronal
6/23 v neuronal
7/3 iv neuronal
7/5 1v infusion neuronal
7/7 im non-neuronal
7/10 m non-neuronal
7/12 im - neuronal
7/14 im neuronal
7/17 1v infusion x 2 neuronal
7/18 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 m non-neuronal
8/4 im non-neuronal
8/7 im non-neurcnal
8/10 im non-neuronal
8/11 im non-neurcnal
8/14 im non-neuronal
8/18 m non-neuronal
8/21 im neuronal
8/23 im non-neuronal
8/28 im non-neuronal
8/30 im non-neuronal
9/1 im non-neuronal
9/4 im non-neuronal
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neuPBIRHFS ©3/1he BrgSSRERYFRAION. 37 2dMpRIRSFFdnELAB rAERouNt 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,
Multiplé Sclerosis, Dementia, Auditory Nerve Atrophy and Motor Neuron
Disease. In another embodiment, about 750,000 to about 80 million cells are
administered.

[0164) While administration protocols may 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 diseasgs are progressive.

[0165] In the case of progressive and degenerative disorders, stemming or

- stabilizing the disease progression through rapid intervention according to the
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
seen.

EXAMPLE 2:

[0166] 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.



3/ 24 i m non neur onal 3/ 27 iv non neuronal 3/29 im

non neuronal iv 3/31 imneuronal oral spray non
woewrosss? 4/ 3 i m neuronal iv non neuronal 4/BCT/IB2007/002292
neur onal iv non neuronal 447 i m neuronal i v non

neuronal 4/10 i mneuronal iv non neuronal 4/12 im
neuronal WD 2007/ 141657 PCT/ |1 B2007/ 002292 46 iv non
neuronal 4/19 epidural neuronal 4/24 iv neuronal

4/ 26 iv non neuronal 4/28 imneuronal iv non neuronal

‘<72 imn n neur onal 5/ 3 i m neur onal 5/5 i m neur onal
[0367] hon n l}‘FWT tocthg frgatpsAt Aeapiding to She 1presart alpprtinn, the

I nf yshied NeskdReIGh 1m5£o’|v%d' mengﬁler&? WRN&Hle t(?/w]asz'agh there was a
neuronal iv non neuronal I M neur ona IV non

neursiRIption 6 bladderandharel ¢antied And e bsradl SGLUMERROL was
neurr&ﬁ@{:d.' )I‘h@&ﬁd‘ﬁéérsﬂg% a S9ohdmbfdVfiRgE onal  1v non

neur ona 22 1 m neuronal
[0168] The schedule of injections for this patient is shown in Table 3.
TABLE 3
Date Route of administration Cell types
7/15 test dose neuronal
7/25 im neuronal
7/26 im neuronal
7/27 im non-neuronal
7/28 im neuronal
7/29 im . neuronal
8/1 im neuronal
8/2 im neuronal
8/3 im neuronal
8/4 imx 2 neuronal
8/5 imx?2 neuronal
8/9 imx 2 neuronal
8/10 imx2 neuronal
8/11 im neuronal
8/12 imx?2 neuronal
8/16 iv neuronal
im .
8/22 imx 4 hES
8/24 iv neuronal
im
9/2 iv neuronal
9/8 im neuronal
9/15 im neuronal and non-neuronal mixture
9/19 iv neuronal
9/22 im neuronal
9/26 im neuronal and non-neuronal mixture
9/29 im neuronal and non-neuronal mixture
10/3 im neuronal and non-neuronal mixture
10/6 1m non-neuronal
10/13 iv neuronal and non-neuronal mixture
10/17 1m neuronal and non-neuronal mixture
10/20 iv neuronal
10/24 iv neuronal and non-neuronal mixture
10/31 iv neuronal and non-neuronal mixture
11/3 iv neuronal and non-neuronal mixture
im
11/7 im non-neuronal
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8/ 11 1 g/non| neuronal im8/ 16 iv neuronal Sddewrénal
neuronal 828 iv nonrRyneuronal neuronal
2/15 mx 2 neuronal
v non-neuronal
2/23 mx?2 neuronal
v non-neuronal
3/2 imx?2 neuronal
v non-neuronal
3/8 imx2 non-neuronal
v
3/16 imx2 neuronal
1\ non-neuronal
5/2 imx2 non-neuronal
5/12 imx2 neuronal
v non-neuronal
6/8 mx?2 neuronal
v non-neuronal
6/16 imx?2 neuronal
iv non-neuronal
7/3 im neuronal
7/4 im neuronal
7/5 im neuronal
7/6 m neuronal
717 im neuronal
7/18 imx?2 neuronal
iv non-neuronal
7/22 imzx2 neurcnal
iv non-neuronal
7/24 mx2 neuronal
iv non-neuronal
8/1 imx2 non-neuronal
v
8/4 mzx2 non-neuronal
v
8/7 mx2 non-neuronal
v
8/24 imx2 non-neuronal
v
8/28 imx 2 non-neuronal
iv
9/2 imx?2 non-neuronal
v .
9/6 mzx2 non-neuronal
v
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neugspRhprlg/al i m non neuronal iv
[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. There is no
deterioration with his legs, breathing and sﬁeecﬁ; -

[0171] The schedule of injections for this patient is shown in Table 4.

TABLE 4
Date Route of administration Cell types
8/2 m neuronal (test dose)
8/4 im neuronal
non neuronal
8/5 im neuronal
8/8 m neuronal
8/9 im neuronal
8/10 im neuronal
8/11 im neuronal
8/12 im neuronal
8/16 m neuronal
8/17 m hES
8/22 im neuronal
8/23 im neuronal
8/24 imx 3 non-neuronal .
8/25 imx 3 non-neuronal
8/26 im neuronal
8/29 im neuronal
8/31 im neuronal
iv
9/2 im neuronal
9/5 im neuronal
v
9/7 im neuronal
9/9 m neuronal




11/6 i m non neur onal iv 11/8 i m non neuronal i v

11/10 intrathecal neuronal 11/13 imnon neuronal v
wda 1001541681 non neuronal iv 11/17 i m neuronal PET/IEU07/002292
neuronal 11/20 imnon neugonal iv 11/22 i mnon
neuronal iv 11/24 iv neuronal 11/27 immxed iv
12/1 immxed iv 12/4 iv infusion mxed 12/6 im non
neuronal iv 12/8 iv neuronal 12/11 i mnon neuronal
iv 12/14 iv infusion non neuronal 12/15 iv infusion
non-Reurenal—12/18 imnon newronal iy 12/20 jv
neutonal 12/ 27 | neuronal Viv_12/29 | m neuromgixedi y
1/ 4} i m noW1deurondl iv 1/8imy infusioh ni xed newa®al v
i nf usion mixed 1/]10 iv jnfdésion mxed| 1/12n¢mneuganal
neut onal 9/13 im neuronal
v non neuronal
9/16 im mixed
9/19 im neuronal
v mixed
9/22 iv neuronal
9/23 im neuronal
v non neuronal
9/26 im mixed
9/27 im mixed
9/28 im neuronatl
iv non neuronal
9/30 im mixed
1v non neuronal
10/3 v mixed
10/7 1m non neuronal
10/10 i v neuronal
10/12 v mixed
10/17 1m neuronal
v mixed
10/20 epidural neuronal
10/21 v neuronal
10/24 v mixed
10/27 v neuronal
10/28 iv mixed
10/31 iv mixed
11/2 1\ 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 m non neuronal
11/23 im non neuronal
12/13 im 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 v neuronal
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iv non neuronal
2/20 im T neuronal
v non neuronal
2/22 m neuronal
iv non neuronal
2/24 im neuronal
v non neuronal
2/27 v neuronal
oral spray non neuronal
3/1 im neuronal
iv non neuronal
3/6 iv non neuronal
3/8 epidural neuronal
3/9 epidural neuronal
3/10 epidural neuronal
3/11 v neuronal
3/22 1m non neuronal
3/24 m non neuronal
3/27 iv non neuronal
3/29 m non neuronal
1v
3/31 im neuronal
oral spray non neuronal
4/3 m neuronal
iv non neuronal
4/5 im neuronal
v : non neuronal
4/7 im neuronal
v non neuronal
4/10 im neuronal
v non neuronal
4/12 im neuronal
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neutonal 484 iv neuronal iim non neur onal 3/ Znduvonal
neufonal 4i26 non neuronal 343 iv neurdnal RbA newonal
neutonal 4885 iv nleuronal im neuronal
v non neuronal
5/2 im non neuronal
5/3 im neuronal
5/5 im neuronal
v non neuronal
5/8 iv non neuronal
5/11 intravenous infusion neuronal
5/12 im non neuronal
5/14 im neuronal
v non neuronal
5/15 im neuronal
iv non neuronal
5/16 im neuronal
iv non neuronal
5/17 im neuronal
iv non neuronal
5/19 m neuronal
1v non neuronal
5/22 m neuronal
iv non neuronal
5/24 im neuronal
iv non neuronal
5/26 im neuronal
iv . nonneuronal
5/29 im . neuronal
v non neuronal
6/1 im neuronal
v non neuronal
6/2 m neuronal
iv non neuronal
6/5 epidural catheter i neuronal
6/6 epidural catheter neuronal
6/7 epidural catheter neuronal
6/12 im neuronal
non neuronal
6/14 im neuronal
v non neuronal
6/16 intravenous infusion neuronal
6/21 im neuronal
6/24 1m neuronal
7/3 iv neuronal
7/5 iv neuronal
7/7 v . neuronal
7/10 iv neuronal




3/ 7 i m neuronal 3/9 iv non neuronal 3/ 10 i v neuronal

i mnon neuronal 3/11 iv neuronal i mnon neuronal
w@2d2/145neur onal i mnon neuronal 3/13 iv neRCDIBW0T092292
non neuronal 3/28 iv neuramal 3/29 iv i mneuronal iv
i mnon neuronal 3/30 iv imneuronal i mnon neuronal
3/31 iv neuronal WD 2007/ 141657 PCT/|1B2007/ 002292 51
i mnon neuronal 4/1 iv neuronal imnon neuronal 4/2
iv neuronal immnon neuronal 4/3 iv neuronal imnon
neur-enal Al 4 iy i mneuronal imnon neuronal._4/5 jv
neut.onal 7112 non_reur onal AY6 iv neuronal | mneyrpnal
neutonal 74A7 iv ilm neuronaliv i m non neur onal ngugnay
neutonal 7{%h non, |neuronal i4/9 iv neutonal homnewonal
neutonal 74010 iv {neuronal ivm non neufonal #Aéd heirvnal
neuf onal 7i2% non neur onal iv non neuronal
7/25 epidural (intrathecal) . non neuronal
7/31 v neuronal
8/2 v neuronal
8/3 iv non neuronal
8/8 iv non neuronal
/11 iv non neuronal
8/16 iv neuronal
8/23 iv neuronal
8/28 iv non neuronal -
8/29 v " non neuronal
9/5 v non neuronal
9/6 v non neuronal
9/8 iv non neuronal
9/13 iv non neuronal
9/15 im non neuronal
v
/18 im non neuronal
v
9/19 intravenous infusion neuronal
9/20 intravenous infusion non neuronal
9/22 im non neuronal
v
9/25 im non neuronal
iv
9/27 im non neuronal
v
9/29- im non neuronal
iv
10/2 im non neuronal
iv
10/4 m non neuronal
v
10/9 im non neuronal
v
10/13 m non neuronal
v
10/16 im non neuronal
3y
10/18 im non neuronal
v
10/20 m non neuronal
v
10/23 im non neuronal
iv




4/ 1

2 iv neuronal i mnon

neur onal

4/ 13 iv neuronal

im

non neuronal 4/14 iv neuronal i mnon neuronal 4/15
w0 200neersshal i m non neuronal 4/ 16 iv neur onal PCT/IB20@1002292
neuronal 5/20 iv neuronal 48m non neuronal 5/21
i nfusi on non neuronal 7/10 iv neuronal imnon
neuronal 7/11 iv neuronal i mnon neuronal 7/12 iv
neuronal imnon neuronal 7/13 iv neuronal im non
neuronal 7/14 iv neuronal i mnon neuronal 7/15 iv
I nf ust-or—pen—heurgral— 716 v—i-nfusiopn non neuronal
7/ 11 iv_Ad4%nal WO 2007VIEASeN pCT/ | RP007/ 002 Peed 5o
im honnd®&hal  7/18 i vIAEMBEOM| i m hon nel@wmAgronal
7/19 iv nklffonal limnon nelifonal 7/2p iv neemnpaenalm
nonlheuronal 7/21 iv neur onyl im nonj neuronal 7/22
i v {nfusi biféneuronal 7/23 im i nfusi on| neur onai neufdi2ad
iv {nfusion non nduronal 7AR5 iv neurpnal
11/8 im non neuronal
iv
11/10 intrathecal neuronal
11/13 im non neuronal
Y
11/15 im non neuronal
v
11/17 im neuronal
v non neuronal
11/20 im non neuronal
v
11/22 im non neuronal
v
11/24 iv neuronal
11/27 im mixed
iv
12/1 im mixed
v
12/4 iv infusion mixed
12/6 im non neuronal
iv ‘
12/8 iv neuronal
12/11 im non neuronal
v
12/14 iv infusion non neuronal
12/15 iv infusion non neuronal
12/18 im non neuronal
v
12/20 iv neuronal
12/27 im neuronal
v
12/29 im neuronal
v
1/4 im non neuronal
v
1/8 iv infusion mixed
1/9 iv infusion mixed
1/10 iv infusion mixed
1/12 im non neuronal
v
1/16 im non neuronal
iv
1/19 m non neuronal




i m non neur onal 7/ 26 i v neuronal i m non neurona

7/ 27 iv neuronal i mnon neuronal 7/28 iv non
woewrosaEbs7 im 7/ 29 iv infusion neuronal 7/ 30 P@T/IB2007/002292
neuronal non neuronal 9/94pm non neuronal v 9/12 im
non neuronal iv 9/13 iv non neuronal im9/14 i mnon

neur onal iv 9/15 i m non neuronal iv 9/16 i mnon
neuronal v 9/17 iv infusion neuronal 9/18 iv
i nfusion neuronal 9/19 iv neuronal 9/20 i mnon
neurocnal jv—9/ 21 im-nen- neuronal iv_9/22 imnaon
neut-onal iv-9/23 1 v infusidh non neuronal 9/24 i v
i nf Uisi on 88 neurgnal 9/ 25iMv non neufonal i MIBER6
i v naon neur onal 2007/ 1416%7 PCT/1B2007/002292 53
im9/27 iv non neuronal im
EXAMPLE 4:
[0172] Patient was diagnosed to be suffering from Parkinson's disease.

[0173]

Patient did not respond to the standard treatment and his condition became
worse as time progressed. He had a typical shuffling gait. Unilateral tremors
were present in the right arm and he was physiologically very much depressed.
He couldn’t open his eyes. Since treatment began, the patient has shown
improvement gradually and afiter one year of hES cell treatment the patient is
markedly improved. The gait is normal, the tremors in the hand are minimal
and psychologically he is upbeat. He opens his eyes fully. He can sign and
write now, which was 1mpossible at.the start of the treatment. He is less

dependent on others now.

The schedule of injections for this patient is shown in Table 5.
TABLE 5
Date Route of administration . Cell types
1/30 im neuronal (test dose)
iv
1/31 m neuronal
2/1 1\Y neuronal
2/2 v non neuronal
im neuronal
2/3 v neuronal
1m
2/4 ‘ iv neuronal
im
2/5 iv neuronal
im
2/6 iv non neuronal
im neuronal
2/8 1v non neuronal
im neuronal
2/9 iv non neuronal
m neuronal
2/10 v non neuronal
im neuronal
2/11 v non neuronal
: im
2/12 iv neuronal
im non neuronal




9/ 28 iv non neuronal im9/29 iv neuronal i v infusion

9/30 iv non neuronal 1m11/9 iv non neuronal 1Im
waA 10012041697 non neuronal im 11/11 iv non neur onedT/IB2007/002292
11/12 iv non neuronal im3&/14 iv infusion m xed
11/16 iv non neuronal im11/17 iv non neuronal im
11/18 iv infusion neuronal 11/19 iv infusion neurona
11/20 iv non neuronal im11/21 iv non neuronal im
11/22 iv non neuronal im11/23 iv non neuronal im
11/ 4—~v—ipfusion neuronal _11/25 v infusion neuronal
11/ p6 inw%@ﬁed i 11/29 ivIhon neuronpl i m RER®DRY
nonl_neur.onal im1/10 i'v noBlpeur onal i m 1/1n0n neuregs
neutanal 24l iv neuronal
2/15 v neuronal
im non neuronal
2/16 iv neuronal
im non neuronal
2/17 v neuronal
im non neuronal
2/18 v neuronal
© im non neuronal
2/19 v neuronal
im non neuronal
2/20 iv neuronal
m non neuronal
2/21 iv neuronal
im non neuronal
2/23 v neuronal
im " non neuronal
2/25 v neuronal
im non neuronal
2/26 v neuronal
im non neuronal
2/27 v neuronal
im non neuronal
2/28 v neuronal
3/1 iv neuronal
im non neuronal
3/2 iv neuronal
m non neuronal
3/3 v 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 v neuronal
im non neuronal
3/13 iv neuronal
im non neuronal
3/28 iv neuronal
3/29 v im neuronal
ivim non neuronal
3/30 ivim neuronal
im non neuronal
3/31 v neuronal




1/ 12 iv non neuronal im1/13 iv infusion m xed 1/14

iv infusion mxed 1/15 iv non neuronal WD 2007/ 141657
weEan/nBas07/ 002292 54 im 1/16 iv non neur onaPCT/IBR007/002292

1/17 iv non neuronal im 1518 iv non neuronal 1/19 iv

non neuronal 1/20 iv infusion non neuronal 1/21 iv

infusion mxed 1/22 immxed iv 1/23 immxed iv

1/24 iv neuronal im1/25 iv neuronal im1/26 iv
neuronal im1/27 iv infusion mxed 1/28 iv infusion
m xpd—4H29—iv—neyronal —im1/30 iv neuronal  im
Tr ehtment 21 Cerelral Pal syM0174] hFY cel | snefmagusenal
thefr deri¥htives, wherein &aid cells fonpri saeuronal
neufonal stem celll progeni¥rs and hejmat opon@t henrgaadm
cel | progditors qccording 0 the prattice ofmetrvmal
pregent invention,) are adm mistered inl an amanhewdnal
abolt 75@/®00 tojabout 160iwillion ce|lls for nei@®nal
treptment of Cerebral Pal syimThe protpcol ansh h&i€onal
dospge are/4 he sane as thatyi®r the treatment @fronal
neuf odegener ati ve |di sor der Sjm EXAMPLE 5¢ [Ol?ﬁgnﬁ§ﬁ%5ﬂ
yeafs ol dgmal e didgnosed at ;AITM5 as™ OP at OT T e
slurred im non neuronal
4/6 iv neuronal
im non neuronal
4/7 iv im neuronal
im non neuronal’
4/8 v neuronal
im non neuronal
4/9 iv neuronal
im non neuronal
4/10 iv neuronal
im non neuronal
4/11 v neuronal
im non neuronal
4/12 iv neuronal
im non neuronal
4/13 iv neuronal
im non neuronal
4/14 iv neuronal
im non neuronal
4/15 v neuronal
m non neuronal
4/16 v neuronal
im non neuronal
5/20 v neuronal
m non neuronal
5/21 infusion non neuronal
7/10 v neuronal
im non neuronal
7/11 v neuronal
im non neuronal
7/12 iv neuronal
im non neuronal
7/13 v neuronal
im non neuronal
7/14 iv neuronal -
im non neuronal
7/15 1v infusion non neuronal
7/16 1v infusion non neuronal
7/17 iv neuronal




speech, shuffling gait, difficulty in swallow ng, and
| eft sided hem paresis. The charting of nuscle tone,

wo edoexi6sand power was done to confirmthe saneCT/[E200%6102292
Si x nonths after treatnent she has cl earer speech, no
difficulty in swallowng, is able to use the |eft
side of his body and his gait has inproved. WO
2007/ 141657 PCT/1B2007/ 002292 55 He is able to shave
with his left hand and al so use his left hand to pick

up EUPS ete—Hi-s—-bal-anci ng Ls bhetter and _he is able
to | 1 ds 101771 he ‘schedul e of 1on eewrpesis
for{this Egﬁient ils shown i i Tabl e 6.- | TABLE GeDanel
Route-of administration Celimtypes 3/B testneosaironal
nont neurodP 3/1Q iv neuromal im 3/1f iv neucorahl
im#4/8 iv neuronal] inmx2 4/8Bniv x 3 neur onal nor iButorl
nont neurow2P 4/1Q iv x 3 néwronal i mKk 3 nonmeewaanal
5/1D iv _neuronal |imnon-neiional 5111 i M X gofedrenal
v p/12 iv2infusiqn x 2 neugenal 57131 TV 1NT¢giLQRal
nont neuronal 5/14 iv infusj®n neuronal iv non neuronal
nonr neuropab i m 3715 1 Viy pkk§e:PN Non-neur onat, o 71 19
i v Peur ongh3 T M NQN-Neur apgle, 4,20 TV ipfusiom oo —
non+ neur o (4 V4 'v 1n A 2 —=non=neat U||a| z
Y, euronﬂehin1nur-neuluh§ 5%%?£4 v HF-ORAT n??%nmﬁ
nont neuronal 7/ 25 |deep spinal neur onal neuronal
1m non neuronal
7/26 v ) neuronal
im non neuronal
7727 iv neuronal
im non neuronal
7/28 iv non neuronal
. im
7/29 : iv infusion neuronal
7/30 im neuronal
non neuronal
9/9 im non neuronal
v
9/12 im non neuronal
1V
9/13 v non neuronal
m
9/14 im non neuronal
v
9/15 im non neuronal
v
9/16 im non neuronal
iv
9/17 iv infusion neuronal
9/18 iv infusion neuronal
9/19 iv neuronal
9/20 i'm non neuronatl
1v
9/21 . m non neuronal
iv
9/22 im : non neuronal
iv
9/23 1v infusion non neuronal
9/24 iv infusion non neuronal
9/25 v non neuronal
im
9/26 v non neuronal




7/ 26 iv neuronal i m non-neuronal 7/27 iv neuronal i m
non- neur onal 7/ 28 iv non-neuronal im7/31 iv

wmewrosas?7 | m non-neuronal 8/ 1 i v non-neur onaPCT/IBR0@7/ 2292
i v non-neuronal WD 2007/ 14%657 PCT/ | B2007/ 002292 56

im8/ 3 iv non-neuronal im8/4 iv infusion x 2
non-neuronal 8/5 iv infusion non-neuronal 8/7 iv
non-neuronal im®8/8 iv non-neuronal im8/9 iv
non-neuronal im8/10 iv non-neuronal im8/11 iv
non~peur-enal—i-m-§/L2iv-nop-neuronal im 8/ 14 deep
spi pal—neurgnal 8/16 iv in®ision neurpnal 8/17 jv
i nflisi on ¥édronal | 8/18 iv meuronal i m 8/ 19neieeguronal
spi pal-neuronal 8/20 iv noWlneuronal |im8/21 iv
nont neur o¥af im §/22 iv nok¥neuronal non neuronal
im
9/29 iv neuronal
iv infusion
9/30 iv non neuronal
im
11/9 iv non neuronal
im
11/10 3\ non neuronal
' im
11/11 iv non neuronal
im
11/12 iv non neuronal
im
11/14 1v infusion mixed
11/16 iv non neuronal
m
11/17 iv non neuronal
im
11/18 1v infusion neuronal
11/19 tv infusion neuronal
11/20 iv non neuronal
im
11/21 v non neuronal
m
11/22 iv non neuronal
im
11/23 iv non neuronal
im
11/24 iv infusion neuronal
11/25 iv infusion neuronal
11/26 im mixed
v
11/29 iv non neuronal
im
1/9 v non neuronal
m
1/10 iv non neuronal
1m
1/11 iv non neuronal
m
1/12 v non neuronal
im
1/13 1v infusion mixed
1/14 1v infusion . mixed
1/15 v non neuronal




im8/24 iv infusion non-neurona
8/ 26 iv non-neurona
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[0174]

[0175]

[0176]

Treatment of Cerebral Palsy

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 treatment of

neurodegenerative di

EXAMPLE 5:

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.

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.

sorders.




9/7 imneuronal 9/8 imneuronal 9/12 imm xed 9/14
i m non neuronal 9/16 imm xed 9/19 i m neuronal 9/ 23
w0 peonaemsshal WO 2007/ 141657 PCT/ 1 B2007/ 002292 PESBIE2@002292
immxed 9/28 immxed 9580 immxed 10/3 imm xed
10/5 i mneuronal 10/10 i m non neuronal 10/17 im
m xed 10/19 i m non neuronal 10/ 21 i m neur onal 10/ 24
immxed 10/28 immxed 10/31 immxed 11/4 im
m xed 11/7 i mnon neuronal 11/9 i m non neur ona
11/ im.neur 14 | ro 11/.15 i m no ]
eul s RS 1S SR wit, e s bt 55 Slspaise in o nB0d e gick up
11/ 2dps, erch GHlis balahoinglis bdtldr 28d hetisghle BE 6 6AAbng Wilkdd m
immxed. 12/2 im

| /11/28 11/
l01§19£eneur 3 SFleﬁd}r% O#@eﬁcsﬂéﬁe Porilzlﬁg’aﬂ?fﬁdﬁsm Bhhgble 6.

12/ 12 i m non neuronal 12/14 mneuronal 12/16 im
neuronal_ 12/19 i m non neuronal
TABLE 6
Date Route of administration Cell types
3/8 test dose non-neuronal
3/10 v neuronal
im
3/17 iv neuronal
un
4/8 v neuronal
imx?2
4/9 ivx 3 neuronal
mx3 non-neuronal
4/10 ivx 3 neuronal
imx3 non-neuronal
5/10 v neuronal
im non-neuronal
5/11 mx 2 neuronal
iv
5/12 1v infusion x 2 neuronal
5/13 - 1v infusion non-neuronal
5/14 iv infusion neuronal
iv non-neuronal
im
5/15 iv infusion non-neuronal
7/19 v neuronal
im non-neurcnal
7/20 iv infusion non-neuronal
7/21 1v infusion x 2 non-neurcnal
7/22 v neuronal
1m non-neuronal
7/24 1v neuronal
im non-neuronal
7/25 deep spinal neuronal
7/26 iv neuronal
im non-neuronal
7/27 v neuronal
im non-neuronal
7/28 v non-neurcnal
im
7/31 v neuronal
im non-neuronal
8/1 v non-neuronal
im
8/2 v non-neuronal




WO 2007/ 141657 PCT/1B2007/ 002292 59 12/21 nz neuronal

12/ 23 i m neur onal 12/ 26 m non neur onal 12/30 im
woewrosas7 1 /5 i mneuronal  1/11 i m neuronal REW/B206M002292

neuronal 1/16 i mneuronal 561/ 18 i mneuronal 1/23 im

neur onal 1/ 25 i m neur onal 1/ 27 m neur onal 1/30 im

neur onal 2/'1 i m neur onal 2/ 3 1 m neur onal 2/6 1m

neuronal 2/8 imneuronal 2/10 imneuronal 2/13 im

neur onal 2/ 15 i m neur onal 2/ 17 i m non neuronal

22. 2-06—imnreuvronal—2/24 i mneyronal—2/27 im
neutonal 311 _m-neurdhil 3/3 | neur onal 3/6 imnan
neuf ona¥3 3/[8 i m non Weuronal B/ 22 i nherRewenrlonal
3/24 imneurlonal 3/2M i mnon neuronal 3/29 im
neur ond/4 WD {2007/iv41f8SipnRCT/ | B2D07/ 002882ned0nd/ 31 i m
neutond/5 4/{7 i m neunfsadn 4/ 10| i m neun@nakurodall?2 i m
neufona/7 4/|14 i m neuivonal non-neuronal
im
8/8 iv non-neuronal
im
8/9 iv non-neuronal
im
8/10 iv non-neuronal
Im '
8/11 1\ non-neuronal
m
8/12 v non-neuronal
m
8/14 deep spinal neuronal
8/16 1v infusion neuronal
8/17 iv infusion neuronal
8/18 iv neuronal
im
8/19 deep spinal neuronal
8/20 iv non-neuronal
im
8/21 v non-neuronal
im :
8/22 v non-neuronal
im
8/24 1v infusion non-neuronal
8/25 1v infusion non-neuronal
8/26 iv non-neuronal
m
EXAMPLE 6:
[0178] A 3 year 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.



4/ 17 i m neuronal 4/ 19 i m neuronal 4/ 21 i m neuronal
4/ 24 1 m neur onal 4/ 26 1 m neur onal 5/1 i m neur onal
wWGL®7i14m68DN neur onal 5/ 18 i m neur onal

neur onal
neur onal
neur onal
neur onal
neur onal
neur onal
neur onal

TABIGn7neur onal

8/ [—-m-non—neurof

5/ 22 i pPET/IB2007/002292

5/ 26 i m neuronal 575/ 29 i m neur onal 5/31 im

6/ 2 i m neur onal
6/ 16 i m neur onal
6/ 28 i m neur onal
7/ 7 i m neur onal
7/ 21 i m neur onal

6/ 5 i m neuronal
6/ 19 i m neur onal 6/21 im
6/30 imneuronal 7/4 im

7/ 17 i m neur onal
7/ 24 i m neur onal 7/26 im

6/12 im

7/19 m

WO 2007/ 141657 PCT/ |1 B2007/002292 61 7/31 im
8/ 2 i mnon neur onal 8/4 i m non neur onal

nelir onal P/ 14 | ma! ﬂ‘%;?géf‘aﬁ’ﬁ‘ﬁ;ir%}%%éo m nozl éﬂ?%jlr?gr”
8/ TmTER neuragnal 8/ 21ikxm non neul onateurdial @estrdose)
noh_neuronal 8/25 im non neuronal
8/5 im neuronal
8/8 im neuronal
8/9 im neuronal
8/10 im neuronal
8/11 im neuronal
8/12 im neuronal
8/16 im neuronal
8/17 _im neuronal
8/18 m neuronal
8/19 im non neuronal
8/22 im mixed
8/23 im mixed
8/25 im mixed
8/26 im neuronal
/29 im neuronal
8/30 im neuronal
8/31 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 m non neuronal
9/16 im mixed
9/19 im neuronal
9/23 im neuronal




8/ 28 i m non neuronal
9/4 i m non neuronal
wW@®23/14w5Non neur onal
non neuronal
neur onal

neur onal

9/ 25 i m non Bguronal
10/ 3 i m non neur onal
10/ 13 i m non neur onal

non neuronal 10/ 19 i m non neur onal

8/ 30 i m non neur

9/ 15 i m non neur
9/
10/ 4 i

10/ 16 i m non neur onal
10/ 23 i m non

onal 9/1 i mnon

9/ 11 i m non neur onal

onal 9PCDIB2007/002292

27 im non

m non neur onal
10/18 im

neur onal 10/ 25 i m non neur onal 10/ 27 i m non neur onal
10/f30 ﬁllglé.glﬁu:ur nal—WO—200+- 41657+ B26074062292
62 {10/ 3171'M non neuronal 13 i m non neuronalmleél
i mnon né&®nal 11/8 i m ndm neuronal | 11/ 10 ImixNzan
neurerat—11/13—i-m-npon—newronal—11/ 18 impon neuronal —
11|17 i m neurpnal 11/ 28 i m non nguronal ™¥EI2 im
nor neur QQ@ 11/ P4 1T m non i{heur onal 17271 mﬁ%
nedronal _11/29 im non neuronal 12/11i m non neuronal
12/18 i m A& neurohal 12/ 13m m non nedr onal ﬂ@irar&h m
norr—eur ?b]ﬂlb 12#26 M IIEUIi}JﬂlalL 122 4—t+m ll%uh%l]g&ronal
10/17 im mixed
10/19 im non neuronal
10/21 T im neuronal
10/24 im mixed
10/28 im mixed
10/31 im mixed
11/4 im mixed
11/7 im non neuronal
11/9 im non neuronal
11/11 im neuronal
11/14 im neuronal
11/15 im non neuronal
1116 im non neuronal
11/18 im non neuronal
11/22 im non neuronal
11/23 im non neuronal
11/25 m non neuronal
11/28 im mixed
11/29 im mixed
12/2 1m 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




1/3 imnon neuronal 1 /7 imnon neuronal 1115 im
neuronal 1/24 imneuronal 1/25 imneuronal 1/29 im
woewrosas7 EXAVPLE 8: [0181) An 8 year ol d chipdI/vwees07/002292

di agnosed with cerebral palssy and with severe nental

retardati on 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. [0182] Follow ng treatment, she

i s [mot u{gghl Ny, frer—attention—span—h Tt euroan—'
she_is |ooking nore alert. he is vvalklngLV\At?] m ni m
support. 124282007/ 141657 PCkA B2007/ OO% 292 6311&&&:&3]
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3/29 im neuronal
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5/1» im non neuronal
9/4 im non neuronal
9/11 im non neuronal
9/13 im non neuronal
9/15 1m non neuronal
9/20 im non neuronal
9/25 im non neuronal
9/27 im non neuronal
10/3 im non neuronal
10/4 im non neuronal
10/13 im non neuronal
10/16 im non neuronal
10/18 m non neuronal
10/19 im non neuronal’
10/23 m non neuronat
10/25 m non neuronal
10/27 im non neuronal
10/30 im non neuronal




[0187] Wil e adm nistration protocols may be varied to

suit the particul ar
wo b@7tswat nent of cerebro-vascul ar acci dent

patient,

a typical

prot ocol for
CROPIB28€72002292

daily intranuscul ar and i ngavenous injections for two

weeks and

i ntravenous |

i ntravenous infusion for 3 days thereafter
during the first nonth,
days every 15 days during nonths 2 and 3,

nfusion for 2
i ntravenous

infusion for 2 days and an intrathecal injection
durpmg—n ‘n 5; At ravenots—nfuston—feor—4—days
follomedwgy |ntraTuscuIari ection fqr 4 déW?Qﬁﬁ%Wﬁ
norit hs 8,1110, and;12. EXAVHRE 9: [018§] A pafonStduronal
di 3”903&4 with Coal ebr&\vlascuj%r Acciddnt or_ Stroke
suflf ered ¥V%n1r|ght si ded H@h]pare3|s wi th drgoraurpal
di flfTcultyy/g n swafTow ng,  ghd Tnapi Tty to jaikc o
wal In addition} the patient had carcer ofc?he nal
collon. Aifler the treatnenﬁnaccording to themmmmmmﬁm
I nention he—patient—showed—stghrs—gt—rproverent
t he speequgnd nmofor activittes inproyed, tﬁ@n§ﬁwﬁ§mr
strjai ght énad, and|hem paresins Was cur€d. [ O03RRInelRShal
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Tafl e 9. UAABLE 9| WO 2007/ 181657 PCT/|32007/mzzagzona56
Dat[é Rouf g, admni strati gy, Cef I Types Estonal
doge non-neuronal ! 8/22 imhES 8/23 iim X 2 neuronq
hES 8/ 23122k x 2 hES 8/ 25 imm hES 8/ 26 i m >nod neuronal
neyromat 11%7229 mreur-onat 8- 30—+v——neuronat i l"ﬁ
nedronal ""6/2 i mk 2 neuron®l 9/5 iv |non- néﬁﬁ%ﬂﬂﬂona
9/ iv nél:/t?.@nal D/ 7 i m neukonal 9/ 8 i v newodn@hrond 9
i V et-ot H-12HmreuroRal—and-noen-neuronal-mxture
9/13 iv EQG?onal 9/ 14 i m riBh- neur onal| 9/ 19°pneuronal
nedgronal 129y 22 iv|neuronal j5 non neuronal
12/8 im non neuronal
12/11 im non neuronal
12/15 im non neuronal
12/26 im neuronal
12/27 im neuronal
1/3 im non neuronal
177 im non neuronal
v1s im neuronal
1/24 im neuronal
1/25 im neuronal
1/29 im neuronal
EXAMPLE 8:
[0181] An 8 year old child was diagnosed with cerebral palsy and with severe

mental retardation and was unable to walk on her 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, her attention span has

improved and she is looking more alert. She is walking with minimal support.
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10/ 1BCT/1B2007/002292
m Xt ure

ure

and
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3 iv neuronal
neur onal 11/ 10
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i nflusi on IPadeir onal | Hol@e ofadmimistragibn ijm WO 200l hpas57
PCT/ 1 B200i0/®02292| 67 8/ 21 iy non- neurjongn nduiéhaB(t& dose)
i v [non- negasional | m 8/ 24 1 minpon- neur onal T \ho@/nkutdhal
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v
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v
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12/22 im non neuronal
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12/23 im non neuronal
iv
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12/25 im neuronal
v
12/26 im neuronal
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12/27 imx3- neuronal
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own and dragged his feet on wal king. There was

drooling of saliva and he also could not swall ow
woweior/1416871911 Two nont hs after treatnent he i SPEDIB2001002292

wal kK wi t hout support, sitseand stands on his own,

eats wth his right hand, has no slurring speech and

no facial asymmetry. He is able to get up froma

chair. He is bending the affected knee on wal ki ng

whi | e nmai ntai ni ng bal ance. [0192] The schedul e of

injlections for thils patientivs shown ijn Table 10.
TABLE 101Bafoe Roufie of admupnkstration [Cell typesrohdl 4
I m on nggfggnal (1esSt d0S€) 3, L1176 1 m non Neur @Ralonatl/ 7
i mineuronal  11/8|i mnon neyyonal 11/9 im neuronal
11/ 36 "'ﬂﬁﬁr Unaﬁ T 1% R an Meur o
neufr orrat hJ.I' HA—mrorr—neutronat 1+ 15 +v—Tretn mig‘%ﬁ- M
11/(16 iv neuronal | im 11/18 iv non neuronal im1l/2
i v infusign -neuronal 1123 v infusi-ep—netrenal
11/ p4—i-m-Bur onal WO 200 PSS _peT/ 182007/ 00358 68
11/ 27 i m] i ropnal-1-11/ 28151 mf!ﬁﬁjﬁ_‘ neurongl 11/ gg! ffiﬂ
neuf onal 141/ 30 i m neur onal M 12/ 2 imnpn neufYPhaguronal
12/4 imnon neuronal 12/5 ¥ infusionl neuronal 12/6
iv jnfusibd2nmixed| im12/7 i mixed 1R/8 i nien Ragonal
12/9 imni xed iv
1/13 im non neuronal
iv
1/14 im non neuronal
v
1/15 imx3 non neuronal
1/16 im non neuronal
v
1/17 imx3 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 neuronal
1/25 m neuronal
1/26 im mixed
1/27 m mixed
1/28 m neuronal
v
1/29 im neuronal
iv
1/30 im neuronal
iv
1/31 m non neuronat
1/2 v non neuronal
2/2 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 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 Nervous System
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Fam | ial Nervous System Di sorders [0193] hES cells
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{n %?OOOto about 160 mllion cells to subjects

[o1sr5g>r t he Whﬂataatanmsn‘hmﬁamwtnad)ls thiey \beusarByistoemuit the particular

Di sor.ders, .in
S S S I b . R,
e ”Q@ﬂiéiiﬁ%éﬁ da1f3b@tﬁ1mﬁ5&1l&0ﬁ1dt mtraeémuts i Gctmdslfonthecﬂrktl %months

are a ni stered. The r s.of., adm nistration are WO
20@?‘7‘!84‘16’5?‘1‘}5@?‘7"@8%‘?918 gg‘iecué’@sl ntramuscul ar and

intravenous along with intrathecal, epidural catheter

andrrela bR ENObEDI 0 itsicalar Advidentau|Sirolost | i kel y

continue for the person's lifetinme but the first year
[018&ul d behES célit aardéombelp degyatives,swhakinoast cedﬂaucbylpnse neuronal

i ntranmuscul ar and i nt.r nous. i ect ons fo
| el PR s SrranetEh Y m%ltlhfs%% tor 5‘3 §E8R o the
catfisdifle @ﬂ%d fésémeﬁﬂ/léﬁtld)ﬂlfQﬁl zﬁﬁm&l@er&dl S0 an amount of about
adm ni st ered he sarr]glaset of ections, are

adm 3% Q% abc&ftt]ép B c&ﬂls Cfﬂ{et cating 5611‘737(1",%}%&5 Sccident or

OVEeliroRePlrhi SR AdbdigMent, EBSutd?0,000 & Ayt BOUdlioRRkells are
i ntravenous injections are conti nued and then reduced '
t o admingteradweek, twice a

[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, intré.venous mfusion
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 9:

[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 watk. 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 hemiparesis was cured.

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

TABLE 9
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t he epi dural
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EXAMPLE 10:
Sporadi ¢ Spi no Cerebellar Ataxia with
turn_on the bed, walk,

nmont hs.

cat heter.
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PCT{ | B2@07/ 02292 70i8/24 imx 2 hES 8/ 2kndumenal 2 hES
8/ 26 i@x 2{ neuronal i/ 29 imx 2 neuronal nedtehbli M X
2 neurorgal {9/5 I mnopy neuronal |iv 977 T mgevémnal
9/ 12 1 gyneuyonal 97 Iy eprdural neuronal  Yhfodal
neur ongh > im neuronal and non-neuronal mixture
9/13 v neuronal
9/14 im non-neuronal
9/19 iv neuronal
9/22 v neuronal
9/26 im neuronal and non-neuronal mixture
9/29 v neuronal
10/3 im neuronal and non-neuronal mixture
10/6 1m non-neuronal
10/10 iv neuronal
10/13 iv neuronal
10/17 v neuronal and non-neuronal mixture
10/20 iv non-neurornal
10/24 iv neuronal and non-neuronal mixture
10/27 1v neuronal
10/31 v 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 neuronal
11/17 im non-neuronal
11/21 im non-neuronal
11/24 im non-neuronal
12/4 v neuronal and non-neuronal mixture
12/12 v non-neuronal
12/19 v neuronal
12/26 v non-neuronal
1/4 v neuronal
1/11 iv infusion neuronal
8/18 v neuronal

im




9/ 19 iv neuronal 9/ 22 iv neuronal 9/ 28 i m neur ona
9/ 30 iv neuronal 10/ 3 i m neur onal iv 10/4 im
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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 slurring 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.

[0192] The schedule of injections for this patient is shown in Table 10.
TABLE 10
Date Route of administration Cell types
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11/6 im non neuronal
11/7 im neuronal
11/8 im non neuronal
11/9 im neuronal
11/10 im neuronal
11/11 im non neuronal
11/13 im non neuronal
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11/15 iv neuronal
im
11/16 iv neuronal
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11/18 v non neurcnal
im
11/22 iv infusion neuronal
11/23 iv infusion neuronal
11/24 im neuronal
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appl i %%( gl rectly fo the wdbhd. After |12-24 hdaPsdt he
pustHipisrenmpvedland the Hem cells ¢gontinue

growi L@(zoheal ing fhe wound 1mADDI ied intral esi opiedy,

the hE¥2kells differentiati® and eventually repbade

t he db¥8ded cells

. EXAMPLE ifi2:

[02021

A 70 yeanixeld

| ady $2URBered a b

urn injurymon her

| efft ankl e mhbdiegh

did m2sheal des

ite conveénti onal

therapy. Aldgénal

appl i tareon of hES cells onm he WO 20

71 141657curonal

PCT/ 1 82097/ 002292

72 burn gite,

her wound ST ahhed

heal I pgypgnd three

years IaTn%I’ the sKi

s—ab d&ia A

e

a1 g0 Tr eat men

of TAutO fnrmune —Drsyrder S rﬁ)e%\{&

=
IUD

celtsygRglor thery derd leTl\ﬁl:‘b . :lei?l’ s :1 ne%ronal
° / . e “cil b DL—GI]W:J:I I IJI UE’Z;II T gnpqgg
accordygg—to-the practice—of —the—present—i-avehrilan;
are—adbi-stered—wia—int rartiset-ar—njlecti-on,XC
rtraviReus—i-ni-eeti-on—sub¥ut aneous—_il nj-ect P8R neuronal
____I_n_(,_pa__]é&g_g_u_]_apj] jecti on A% | ntrm/pnmm i nﬂﬂ’%mﬁwoﬁﬁl
conbi nati ons thereof in an anpbunt of about 750,000 to

about 160 mllion

cells

for the treatnent of

Autbreatmeneofi amilind Nervous Swtﬁg Disordws |inited to

stem c Lupus Er
ml%r di om/Mpacelis an

t hemat osus,
(thejr demyaiivenw

%qro& ng Spondylitis,

injsgid eghld comprise neuronal
U GeiA kN $régdhnttbtsSand Henf R 18ic &%OC%IIIB?Qéem@pso%cordmg 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



750,000 to about 80 mllion cells are adm ni stered.

The adm nistration of the hES cells is highly
we@bdogasicse not only in the treatnent of autoi nPCHEB2007/002292
di sorders but also in theg¢pestoration of a suppressed

i mmune system As an alternative to treatnent with

I mmunosuppressors or as a nethod for "primng"
patients for organ transplant or other nedica
intervention, hES cells and their derivatives may be

use ﬁltltaﬁ'u.ﬁ;bﬁl@ifvaﬁﬁ GaRhPdHoRs Chfloﬁé1 il SARRdaD Ugdural catheter and
reduction in host graft rejection grocesses. 0204]

Whi EERYERFYS EHPSIPRon IO Muree smasty likelyy sentamet §rs thet person's
thejpaintd 64 &le fiRAlYeaMwould H¥RIHC lted¥ivd ﬁ%lrarﬁoafs fo‘ﬂgw& daily
treatment of autoirfmune disorders conprises

i nj evremssulro rndhintiayerqus2inientions , fonl at elensit @mtaynonths during
i nj @ﬁﬁdélo Bﬁleab%%ecx\f t @(ﬂ'al’ g tflgtgle rég? hm{:rggéﬁ%glg Qnﬂllé[cfnngre also

nj éctrons a
c onadmunstsrednt'fmgm seti crﬂmﬂcbonsmergdnﬁﬁlsmw aﬂur @ ggp of one

nonth and ..10- 12 and .b ter inj ctio s. gver
€ a7 ihe U oy R el &Y hromiirsdai o ia gpigplar and
D(Amlaﬁeﬂ&ls ih{2206ds Acpahti@idd mdfthed rdd@céd MhPse bivassk Stwice a

for the past 26 years was mhﬁﬁlchalr bound with
hyp&ﬁ?’&nev%a W%‘bé{f@g HEPTRiEhs 256 thp’ grentliyc depending on the

ar t Péthédté? cMdifloUTBe iktkARECRI RediRn éa%g;e/%bezhe&@f & 4Al®Hhonthly
heal i ng and not amenable to skin grafting. [0206]
Af t &8P peed e sgidurdcapietero Intsavepauhinfasiensean heogiveceyesy two
and agileb B ishbh orldebndbafbasisand hyper tension vere
under control. She has started wal ki ng on WO
2007/ 141657 PCT/ | B2007/ 002292 73 her own and has
staﬁ?@ﬁ“ﬁm¥E59tivities and is receiving booster shots

r the past . 1 year. She clains that she has wal ked

01§} 1 ne A rsticnt Mrtriesich o idn popeliy caRigo GROFRAaBtesia with
o danall BofrhQs8iobas CHIRES: ARiMSfs Mioh0R8Te SEH) had

cell treatment was made locally to the sores and
sor d8Tigully ayspeegl, dvd dfermears apdinabBHY ftrepickip Hlﬁlrl@qirer

[Ol?gLes Wer‘,gﬁ%ethﬁ Cste?ﬁl CﬂThfeaﬁﬁ%l{[l aﬁ,@gﬁlexggo ﬂe 811'111 ngs of ﬁfe present

skin an e swelling o
red myedtloxT heprdvebents dn adinof theosrymyaeml \serecmnexbl amd tile patient

controll bIo Ssure Ied to ction
medi ¢at abon . qfﬁ%ﬁ %%CE SulF & g s(’rjlﬁapect i ]fec??h "became
thlSomatment i's shown |n Table 12. TABLE 12 Date

0180 e doRs 8] et tan R e s ot R BORAL-

2/ 23 i m neur onal 2/ 28 in neuronal 4/1 i mneurona
4/ 7 i ronal and non-neuronal mxture 4/10 im
Fgggﬂgiﬁd non- neuronal m xture

neu
Date Route of administration Cell types
8/8 test dose non-neuronal
8/9 m neuronal
8/10 im x 2 neuronal
8/11 imx?2 neuronal
8/12 imx?2 neuronal
8/13 , mx 2 neuronal
8/16 imx 2 neuronal
8/17 imx 2 non-neuronal
8/18 im neuronal
deep spinal
8/19 im hES
8/23 im neuronal
hES




4/ 21 i n neuronal

non- neur onal

and non- neur onal
7/ 6 i n non-neuronal

mxture 6/29 im

7129 im

waoewnesonal 10/ 17 i m non-neuronal spray 11PAT/iBR007/002292
neuronal and non-neuronal myxture spray 11/2 im
neuronal and non-neuronal mxture spray 11/3 im
neuronal and non-neuronal m xture spray 11/4 imx 2
neuronal 1115 iv non-neuronal spray 11/6 im
non- neuronal spray 11/7 im non-neuronal spray 11/11 "
| vmegrprat T spray il 34 TV neuronar——sprda “'ﬁlm
no l-.éé?;:ai W m}ﬂﬁ%ﬁar -PEfHB20071 002 h{gﬁ
sprayg 6 rof= rﬁ% otrat _11%21 -y —RoR-Hedt (‘fﬁ"'
1123 L5 ref—hedroRt——tH 29— -Redr-ena—aha o
noh-nélibnal—mixt bt 124 i m nop-neuronalDaomal
no .-L‘?j‘]gﬁal [reat BN of Blood D sor.derBUWeBHO] vt
anot he?Sembodi nent ofpet hod a¢ Ecor di ng t“@nt%f%}alactl ce
of [the present invedfion is i ; the treatnment of Bl ood
Di $or d®7s slch as Thronmbocyt openi a. Thal pewenala,
Acut e HA21 oild Leukaema by intfavenous ingwotalon of
hEE céV15% and/ or t bpidonraderi vatijves, wher enéursaald cel |l s
conpri%es henat opoi eirhc stem cel | progeni hé@iros4dl | S.
Cellsgare adm nistered for 10 gdays to 1dp&aygaland
t hen Tepeat gd as a VWREKIy shot |Tor Dent gNp&GRBRATT ONS.
Fo @n{g gnt condijons the i ecti oS gL FoRhven
daity g8 20 daysang, ten neuronal
10/3 im neuronal
iv .
10/4 im non-neuronal
iv neuronal and non-neuronal mixture
10/5 v neuronal
10/13 - im neuronal
10/14 intra-articular neuronal
10/17 v neuronal
11/15 v neuronal
11/18 im non-neuronal
11/21 iv non-neuronal
11/23 im non-neuronal
12/1 im neuronal and non-neuronal mixture
v
12/6 im neuronal and non-neuronal mixture
12/8 im non-neuronal
12/13 im non-neuronal
neuronal
12/15 epidural neuronal
12/16 im neuronal
12/21 im neuronal
12/22 im neuronal
v
12/25 im non-neuronal
v
3/5 spinal non-neuronal
EXAMPLE 11:
[0197] A patient with familial Olivo Ponto Cerebral Atrophy was diagnosed at

John Hopkins University. Her father, twin sister, and brother were afflicted by

the same dis

ease. She could only talk

on expiration, was wheelchair bound

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



repeated if there is a relapse. Treatnent of Cenetic
Di sorders [0210] Anot her enbodi nent' of hES cel

wo e@ngplesnt at i on met hods according to the prarCT/mB0@5002292
the present invention is imthe treatnent of Genetic
Di sorders including but not limted to Down's
Syndrone, Friedereich's Ataxia, Huntington's Chorea,
Asperger's Syndrone and Spi normuscul ar Atrophy 10211]
The synptons of genetic disorders are manifested by
Merdidl had MR8 LIWBVer %9&1@?’ SKE L:&h? ndd %%fagﬂg bl pﬁ@ 0 while
organ failure in conbination one and resu I'n
sersittng dowourdisrewdald b seatnremvstmdl m@@mwm ife

pect an RALLENE So Y
mlfjsénet i ‘glﬁso?‘ 3)% gl %E%a%nle? hatiellgosk o tg? é‘&'gettg{"f H%rab"dﬂy
patﬁmcttorxaptadksdwalg, thas rtmeemoﬁacind:s adlle thevaly Q&ﬁrﬁlpport There

|n ention .once admnistere differentiate t

365 e FRricBRioT, AR BV Sb{IotEh o o By Sier [isbedridden with
ex Rhes&he disehsd. Tt Mn® boStarM h9pdieaslon ANE sBE AEY&dfinitely not
Wlt an ensuing restoration of 1 ntracellular

Gatosied. [0212] Wil e administration protocols may

be varied to suit the particular patient, a typical
pr aradmehO6f $Kig Disepderent of Cenetic D sorders
conprises daily intranuscul ar and intravenous

[0199)) ect i OIS f edlist hﬁd/fokrﬂienl’fmhbatw?ésl ewhéel sS4/ cells comprise
|nJ ectlons durlng nth 2, Jiﬁcctlons tw ce a week

Hba RSP gtemoﬁgg péogmt%o 9yipg jo the practice of the present

Pcﬁh{rﬁﬁﬁﬂwafmmgnstgr%ﬂﬁ@ %ubéﬁt&féo'u@ Ry 1QHE¢é?ﬂu§%E&ﬁ)r5 or via
7, 9, 11; and 12, and boost er gectlons every

morlp$ad oF Kpical pppficatignds P AMOAPEADERO ﬁﬁﬁ@p@ﬁ@almvé 160 million
gi V@Ns L Me hoatt@dy® of BiWVakdordds, {ngtﬂx]d?’k\;;g B‘Bp FIH BRfite tbMNon-

Down' s syndrone showed no response
c orfheadiag, Ulsers, Renriasisl BraseurgSougs, andl Saroafdesisailnghacate of skin

di ?E}ll nd U6 OHES V@FHQ hﬁ?{"ﬁlso Be t‘fsseﬁl t%g;b fiﬂ? % E the kupl) dlsorger or

ties. ent was un
a dayppigeallnwindthes tem’woél,mem,dam:rt 760,600 fto abmﬂtr&ﬁquﬁlﬂnbn cells are
coq% ol ds. The eyes were nongoloid. [02141
Pursuan’t%pe?oft he treatnment according to the present

[0200}vent i olm, onhe:nﬁmdumemt the I eello odndigfefdningédagdn cells and
car out .ver bal nds, started speaking, and

PRIV RITAG: T RSN Itha tpCATRAL bR HEE HEP fag 2e

S h czmmtdm oﬁ'@ﬁkitéﬂ anaga@phk@ tcb@arﬁa@éﬂ@knb@hhﬁGOJh@ fissue to accelerate
chr.ongl ogi cal agalnst 2 years nont hs behi nd

wi theeHng p‘ﬁﬂl I rpamds rgstant Sbépf&mgy sugly @s ghabetic or
t 0 dehlials ﬂe&sp|}ﬂY&nM\te‘l‘y tRE Rells ﬁﬁ&lwﬁﬁwd@,ﬁ(?n%l s%@pensxon or

feeds herself. [02151 THe schedul e of i njections
t hi S eieRerd? 08 capRafivpnt, fhptasrigalso vmgxsmum{c@blal agents,

RO%alg@&cédﬁlom& airh@ufieh!a Fa&g 7/8 test dose

non- neur onal 6 1 m neuron 7/ 25 imneuronal 7/26
{02014 neur oﬁgpmatlvely, in a different embodiment, hES cells are grown on a

sterile artificial porous substrate such as muslin and applied directly to the
wound. After 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 bumn injury on her left ankle which did
not heal despite conventional therapy. After application of hES cells on the



7/ 27 imneuronal 7/30 i mneuronal 8/3 i mneuronal

8/ 10 i m neur onal 8/ 12 i m neur onal 8/ 16 i m neur onal
wW@Ld/14wsheuronal 8/22 imhES 8/26 i m neur onedT/THRO@2002292

imneuronal 8/31 imneuronal 9/2 imneuronal 9/6 im

neuronal 9/8 i mnon-neuronal 9/13 i mnon-neuronal

9/19 i mneuronal and non-neuronal mxture 9/22 im

non- neuronal WO 2007/ 141657 PCT/ |1 B2007/ 002292 76 9/ 30

i m non- neur onal 10/ 3 i m neuronal and non-neur onal

T Xuth Site, Hef %uhﬂ‘s&?t@: ql%:aﬂrl %ﬁ‘[lld tht ¢ }é%x% fgté%%?e'é Qllg%rig Q@Jolutely

0/ 27 i m’neur onal on- neurona
norflAghir onal 11/9 | m non- neuronal 11/10 im
non- neur onal 11/ 11 i m neur onal 11/ 14 i m neur onal
11/ 17 i m non- neur onal 11/ 18 i m non- neur onal 11/21 im
non- neur onal 11/ 22 i m non- neur onal 11/23 im
nontreatmentef Auty hamuwmedisorders onal 11/ 28 i m neur onal
and non-neuronal m xture 12/4 i mneuronal and
{0208 n- neurldial celisxrnd/er theirg denvativesnevhonml sait/cklls | eomprise

nor}ieﬂ?a%ﬂy?&{c st%ﬁ( gél bmg%gﬂ&%na%lcording to the practice of the present
invention, are administered via intramuscular injection, intravenous injection,
subcutaneous injection, intra-articular injection or intravenous infusion or
combinations thereof in an amount of about 750,000 to about 160 millﬁon cells
for the treatment of Auto-Immune Disorders including but not limited to
Systemic 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 treatment 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 through reduction in
host-graft rejection processes.

[0204) 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, weekly 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:

[0205} 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 grafting.

[0206] After receiving therapy for 6 months she has no ulcers and no arthritis.

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



12/ 19 i m neur onal
non- neur onal

WO poongtrsonhal

non- neur onal

i m neuronal
i m neuronal
i m neur onal
i m neur onal

12/ 27 iv neuronal 1 /4 im
iv 1/11 i m non- neur onal neur onal 1/ 19

1/ 20 i m non- neur onal 1/23 im PCT/IB2007/002292

1/ 30 i m neur gpal
2/ 23 i m neur onal
3/ 14 i m neur onal
5/ 15 i m neur onal
5/ 18 i m neur onal

2/ 9 i m neur onal 2/ 13

2/ 27 i mneuronal 3/10
3/ 20 i m neur onal 5111
5116 i m neuronal 5/17
5/ 22 i mneuronal 5/23

| M Retswinahd hdd Qaited AR UEDVIGEs and & rbediviRg HBatkr m&ats for the past
2007/ 141657 PCT/1B2007/ 002292 77 7/11 1 m neuron
7/ 13 Yeai-nehe slaps that sheihas melkegrigr therfinsg tinpg Weﬁm?aq 26 years

71 23nd ¥ dMHPERAN heéd HohstiBIa %H&QQ ah her 648, | M

non- neur onal 7/ 31 i m neur onal

/2 i mnon-neuronal

[0287R1 i m reéem el ixsAERent3ya33nade lﬁeﬂlm@dhe iseres agd 2l $qxes healed.
nonAfjy Eﬁglathe §é§gehphﬂ%ﬁﬂ&u§&g§lwere 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 neuronal
4/1 1m neuronal
a/7 im neuronal and non-neuronal mixture
4/10 im neuronal and non-neuronal mixture
4/21 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 neuronal and non-neuronal mixture
' spray
11/2 m neuronal and non-neuronal mixture
spray
11/3 im neuronal and non-neuronal mixture
spray
11/4 mx 2 neuronal
11/5 v non-neuromnal
spray
11/6 im non-neuronal
spray
11/7 im non-neuronal
spray
11/11 v neuronal
spray
11/14 v neuronal
spray
11/15 im non-neuronal




EXAMPLE 15: [0216) A 3 year old girl was di agnosed

with Down's syndrone. She was not able to talk,
weopnetssnd, or wal k up and down the stairs. SPer/tB2d07/002292

not eat on her own and herssingle word Iimted speech

was very unclear. [0217] After 8 nonths of treatnent

she understands everything, speaks three word

sent ences, and recogni zes col ors, shapes and si zes.

She is able to go up and down the stairs on her own

ang—as strarted &g JTg o g —owT: rUZj.bJ. |1'|t-f Sd‘leu'ui €

of {1 tions FUI“ S patl gnt—ts—show anl 4
Ry /f& Bt S NN MNP I )i,Q1Tneprona 1120
TA / =+ (DA © ROUUL.C U1 atim1t—Sttat+oh—ce [ Y pare A vy
i e Lt ot Mooy 2/ 8 1 m nour angpn_n@mn@“n
C .UUUbT T I 1 TCOrr OUTTaTrT [~ . | T

I M- Fat—t€S
neu#@l%f 2/8 'n;égbLgnaL_;ﬁLg_LnLneurHﬁﬁﬂmuﬁm@“ im
nom-hé al 2/13M m neur oral Neproml and penngwranal mixfyre

i mne¥#onal 2/ 17m neuraondl 2/ 20 i nhaBdesrsmal 2/ 22

i mLnéZ8onal 2/ 24 iiom non- nedr onal 2/ 2 hopmenemabnal

3/1 imneuronal 3/3 imnon-neuronal 3/6 im
non- neur onal 3/ 13 i m neuronal WD 2007/ 141657

PCH BP0 A0R98 DidfqlhdS | m neuronal 322 im

neur o m neuronal 3/26 i mneuronal 3/27 im
O e ooy A e SRl 8 Moy doodRBE Ao R praghis of he
i mpiesgnheivontadn is In the treatment of Blood Disorders such as
Thrombocytopenia, 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

[0210] 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



4/ 14 i m non-neuronal 4/21 imneuronal 4/24 im

neuronal 4/26 i mneuronal 4/28 i m neuronal 5/1 im
wmewrosas? 5/ 10 i m neuronal 5/ 12 i m neuronal PSI/IER007002292

non-neuronal 5/22 imneurogmal 5/24 imneuronal 5/29

i m neuronal 6/5 i m neur onal 6/ 7 i m neur onal 6/10 im

neur onal 6/ 14 i m neur onal 6/ 16 i m neur onal 6/19 im

neuronal 6/21 imneuronal 6/23 iv non-neuronal 6/27

i m neur onal 6/ 29 i m neur onal 7/ 3 i m neur onal 7/5 im

neuweglalinjectioh dunmpgewninas, 7, D) 11,4a11'drm2;eud boaster infetfiongrevery

neur,onal 19 i m peur.o 7/ 21 i.m neur onal

s Siitns G 3ernt ABYiRGRornlt Fhasidd SR asto Ras
8/ 3 imnon-neuronal 8/5 i mnon-neuronal 8/7 im
non-neur onal 8/ 19 i m non- neur onal 8/24 im

non-FﬁéhMg’ Ihp 2007/ 141657 PCT/ | B2007/ 002292 79 8/ 26

[02it8) neur onal patiBhi2 &vitiM BN BerARGhe showed no response to verbal
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 coughs 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 as agaihst 2 years 6 months behind
within a span of less than a year. Socially, she goes to school and plays with

other children. She also feeds herself.

[0215] The schedule of injections for this patient is shown in Table 13.
TABLE 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
8/16 im neuronal
8/18 im neuronal
8/22 im hES
8/26 im neuronal
8/29 im neuronal
8/31 im neuronal
9/2 m neuronal
9/6 im neuronal
9/8 m non-neuronal
9/13 im non-neuronal
9/19 im neuronal and non-neuronal mixture
9/22 im non-neuronal




8/ 31 i m noii-neuronal

9/ 2 i m non- neur onal

9/7 im

non-neuronal 9/9 imnon-neuronal 9/11 im
wowrnessonal 9/ 14 i m non-neuronal  9/21 i m PCT/1B2007/002292
non-neuronal 9/23 i mnon-neuronal 9/25 im
non-neuronal 9/28 imnon-neuronal 9/29 im
non-neuronal 10/4 imnon-neuronal 10/7 im
non-neuronal 10/10 i m non-neuronal 10/14 im
non-neuronal 10/16 i mnon-neuronal 10/18 im
nofi-gggonal 107 zf'mr M o= EUT‘UIIaIL dI‘r’;‘;Lo’;’:né.Gr'bnal
no -TgiH O a! ff', f?m' o= ”?jt";ﬁ‘é rona,ljéfﬁ;} J@Rﬁeumnal mixture
nO:L| ]ll HbUl d: :.fll :lrnlllTlun eyt | i:rljn;()?l-ﬁllqlwonal
no &t TI—o9—+HhReh—hey—ehnad
nom 105 ofar— 11/ 18% m non-néuronal 1 0n7nquEpnal
norr?\h onal—11/28% m non-néuronal 11/ »guiopsl
nor;rL:Lm onal 11/ 2% m non-néur onal 1 omengugpnal
nomn-dd(® anal 12/ 3 m non- nelir onal __12/npnimguxorgal
non-dd{® onal 12/ 7ithm non- nelrr onal  12/#nimeuronal
non- AbPonal 12/ 1imi m non- neuronal 1Zichdnduidrial 2
non- dblldional 12/ 1&mi m non- neéuronal 12/ Zdurofihl
non- hedldonal 12/ 24mi m non- nguronal 127 RéutoRziNEur onal
1117 im non-neuronal
11/18 im non-neuronal
11/21 im non-neuronal
11/22 im non-neuronal
11/23 im non-neuronal
11/25 im non-neuronal
11/28 im neuronal and non-neuronal mixture
12/4 im neuronal and non-neuronal mixture
12/8 1m non-neuronal
12/12 im non-neuronal
12/15 im neuronal
12/19 im neuronal
12/27 v neuronal
1/4 im nom-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 im neuronal
5/17 im neuronal
5/18 im neuronal
5122 im neuronal
5/23 im neuronal
7/3 im neuronal
7/5 im neuronal
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i'm neur onal

Stration Cetrt—types—6/38
i m neuronal 6/12 im
6/ 15

i.m peur onghe was not

SEY YO

nembémq tallg/cpmprehandupowalk up A8 downribe sanal She d1d not eat on

her own and her single word limited speech was very unclear.

[0217]

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.

[0218] 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 dose)
2/6 im neuronal
2/7 im neuronal
2/8 im neuronal
2/9 im neuronal
2/10 im non-neuronal
2/13 tm neuronal
2/15 im neuronal
2/16 m neuronal
2/17 im neuronal
2/20 im neuronal
2122 im neuronal
2/24 im non-neuronal
2/27 im neuronal
3/1 im neuronal
3/3 im non-neuronal
3/6 im non-neuronal
3/13 im neuronal




6/ 29 i m neur onal 7/ 3 i mnon neuronal 7/ 4 i m neur onal

7/'5 1 m neur onal 716 i m neuronal WO 2007/ 141657
wean/nBas07/ 002292 81 7/7 i mneuronal 7/ 10 iPET/IB2007/002292

neuronal 7/11 imneuronal 787/ 12 i mneuronal 7/13 im

non neuronal 7/ 14 i m neur onal 7/ 17 i m neur onal 7/ 18

i m neuronal 7/ 20 i m neur onal 7/ 21 iv infusion

neuronal 7/22 iv infusion neuronal 7/24 im neuronal

7/ 25 i m neur onal 7/ 26 i m neur onal 7/ 27 i m neur onal

7/ 28 T m Rp{s neuropal 77 31 3jm non reuronal Sﬁfgr'bﬁglnon
neyronal 3/2’55 i m pon neuroqﬁq ——84—Tm oTT 'r:?f'\héﬂll&]xal
8/ f—Tm TGTpH TETT UM dzqc/ncfnl 1 fnflj?THLEUFgll at—8/- g
neﬁ O 3/ IO X—2—hon :lmun ran T TVﬁﬁéqunan..
non—eurgaa—S8H2—+v—nfust-en—nen gronal 8113
e S 8/ U i mnon—ABuronal 8117 | mPeDeRyal
ne |:gnal_\’3/I )18 im non neurd®al  8/21 iim non D’@@W%l
8/ 22 im M8 neurchal 8/ 231Mm non neuronal  §n@uonah
non_neur oAl im neuronal
4/7 im neuronal
4/10 im neuronal
4/12 . im non-neuronal
4/14 im non-neuronal
4/21 im neuronal
4/24 im neuronal
4/26 im neuronal
4/28 im neuronal
5/1 im neuronal
5/10 im neuronal
5/12 im neuronal
5/13 im non-neuronal
5/22 im neuronal
5/24 im neuronal
5/29 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 iv non-neuronal
6/27 im neuronal
6/29 im neuronal
7/3 im neuronal
7/5 im neuronal
7/12 im neuronal
7/14 m neuronal
7/17 im neuronal
7/19 im neuronal
7/21 im neuronal
7127 im neuronal
7/28 im non-neuronal
8/1 im non-neuronal
8/3 im non-neuronal
8/5 im non-neuronal
8/7 im non-neuronal
8/19 im non-neuronal
8/24 im non-neuronal




8/ 25 imnon neuronal 8/2/ imon neuronal 8/29 imnon

neur onal 8/ 30 i m non neuronal 9/2 iv infusion non
wmewrosas? 9/ 3 iv infusion non neuronal 9/ 4 | PARIBER06TN02292

neuronal 9/5 imnon neuronal 9/6 i mnon neuronal

9/7 imnon neuronal 9/8 i mnon neuronal 9/11 i mnon

neur onal 9/ 13 i m non neuronal 9/ 14 i m non neuronal

WO 2007/ 141657 PCT/ 1 B2007/ 002292 82 9/16 i m non

neur onal 9/ 18 i m non neuronal 9/ 19 i m non neur onal

O/ ¥FTTM %75 Non meuronal VAN

~neuronal
neuronal 8/% 23T v infusiormn: POT nii[in_ | 1%3 Lol
neyl_U!Tcﬂ 8/3;[1ur4 T II'IUII lllnergjlr‘?ﬂnl—i nniuro U Iri:uollnblﬁ%ﬁ‘k%
10/ 6—+m I?'E' ﬁ'@tﬁ‘e{llaf TO9+HMmhoh—hetiotad TO—1 o1
nol—netr 6LAI— 1011 1—i-m nor Reuroral— 10,12 PARRSAona
ne Lmenai_—/Zbl—l—S—pet-r-eor—bi-t-éﬂ—neumnal 10/ 1BOpweRRRal
nelronal 220,17 | m non neut@nal 10,18 i m nBANEEnonah)|
10420 _i m%bn _neurlonal 10/ 7% i m non néur onapon-pgumnal m
non_neur @ 10/25 i m nonimeuronal 10/ 26 nanmenronal
nedr onal 9/210/ 27 iV _i nfusi ommnon neur onal __ 18p@&einpnal
i nflusi on9238 non |neuronal im non-neuronal
9/25 im non-neuronal
9/28 m non-neuronal
9/29 im non-neuronal
10/4 im non-neuronal
10/7 im non-neuronal
10/10 im non-neuronal
10/14 im non-neuronal
10/16 im non-neuronal
10/18 im non-neuronal
10/22 im non-neuronal
10/26 im non-neuronal
10/28 im non-neuronal
11/1 1m non-neuronal
11/4 im non-neuronal
11/7 im non-neuronal
11/9 im non-neuronal
11/13 im non-neuronal
11/16 im non-neuronal
11/17 im non-neuronal
11/20 im non-neuronal
11/23 im non-neuronal
11727 im non-neuronal
11/30 im non-neuronal
12/3 im non-neuronal
12/4 imx 2 non-neuronal
12/7 im non-neuronal
12/9 im non-neuronal
12/11 im non-neuronal
12/14 mx2 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 neuronal
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neur onal
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grnlgatﬂg ﬂ?&%%grd even thlough he

previ o

t r atseshtting ﬁerthmtfyonandwt. hd'IfUhSd delayed mﬂestones and if he read

something he would have to read it thrice to remember what he read. He also

had difficulty in locating items in a room.

[0220]

back in the classroom and can see the black board much better .

Since starting hES cells his sight has improved and he sits two rows

He is able to

remember much more and his response time to 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 neurcnal
6/15 im non neuronal
6/16 m neuronal
6/20 im neuronal
6/21 m non neuronal
6/22 im neuronal
6/23 v non neuronal
6/27 im neuronal
6/28 m neuronal
6/29 m neuronal
7/3 im non neuronal
7/4 im neuronal
7/5 im neuronal
7/6 1m neuronal




no resul

15 to 20%
WG harn4icRpr ovenent .

ts.

He is able to

H s heart was dilating and functioning at
[0223] Since starting hES cells,
speak nmuch PCEE20607/002292

he has

and has no difficulty in seallow ng. H's heart has

i nproved with all

and the functioning
has been no deterioration.

t he di nensi ons com ng back to nornal

[0224] The

capacity up to 58 to 60%

Ther e
schedul e of

injections for this patient is shown in Table 16.

TABLE 16 Dayg Rogte of ad‘fiiliﬂ'i StrationyCe Ty eSSt 17
i mnon neut Tﬁli (test—dose ey 21 20—+ meur U”dinﬁpk‘,é’naﬁwn
neur onal leﬁil\i a—fRetrofat——tv—ror—heyronal g T
neur onall—vaada—Hetreral—2h23—r-retH-onal—ivehoH
neur onall—2/%4Zi m neuronal I, non-pew-onal— JioEonal,
neur onal—iv// : j  onal PPRDEYRnal |
neur onal j_yﬂepi ural neui®@nal 2/28!i m neurisysenaihn
2007/ 1416577/PCT/ 1{B2007/ 002292 84 jv|non neurdrenal 3/ 1
i m neur anal 7/18v_nion_neuronam 3/ 2 i m heur onalnguyonsbn
neuronall 37/20i mineuronal 1imv non neufonal 3/meurenal
neuronal{ i%2Non jneur onal infdioni m neuf onal i vneudshal
neur onal{  37/821 m|neur onal; infagidanneur ongl 3/ 7 ejpiuddiiadl
(cathetgr) pyeyronal im neuronal
7/25 im neuronal
7/26 im neuronal
7/27 im neuronal
7/28 im non neuronal
7/31 im non neuronal
8/2 im non neuronal
8/3 im non neuronal
8/4 im non neuronal
8/7 im non neuronal
8/8 im non neuronal
8/9 im non neuronal
8/10 im x 2 non neuronal
8/11 iv infusion non neuronal
8/12 iv infusion non neuronal
8/13 im non neuronal
8/14 im non neuronal
8/17 imx2 non neuronal
8/18 im non neuronal
8/21 im non neuronal
8/22 im non neuronal
8/23 m non neuronal
8/24 im non neuronal
8/25 im non neuronal
8/2/ im non neuronal
8/29 im non neuronal
8/30 im non neuronal
9/2 1v infusion non neuronal
9/3 1v infusion non neuronal
9/4 mzx 3 non neuronal
9/5 im non neuronal
9/6 im non neuronal
9/7 im non neuronal
9/8 m non neuronal
9/11 im non neuronal
9/13 im non neuronal
9/14 im non neuronal




3/ 8 epidural (catheter) neuronal 3/9 epidural
(catheter) neuronal 3/10 epidural (catheter) neuronal
wW@2d3/14wsheur onal i v non neuronal 3/14 i m nonPCBIB2067A102292

3/16 i mnon neuronal 3/178tm neuronal iv non neuronal

3/ 18 i m neuronal iv non neuronal 3/19 i m neuronal iv
non neuronal 3/20 i mneuronal iv non neuronal 3/21

i mnon neuronal 3/22 imnon neuronal 3/24 im

neuronal iv non neuronal 3/ 25 imnon neuronal 3/26

ol

| m non 1SUTGARr " Br27 I ey Onat ~Sf 48 T YRl e con
neur ona T o eur-gnat ST o U ROt Mett-oht
3/31 im Iro\rsrbﬂg rra+——4=+?r—|¥ﬁ% ROR—frett-gral- _ppg negronal,
neur onal 4242 m-hor—netr onl—a-4—imineuroRQR Beuronah
P> TH newrBBX2 476 i minon n&QP&RWonal
neur onal HA-ROR—Re U Lminon-n
4/7 imn | 4,8V lﬂfﬁﬁlﬁﬂ neur onal \\DOBON neuronal
2007/ 1416572BT/ 1 B2007/ GMIP@SIONgs 4/ 9 |i m ne@eBMERrongl
non neurlonal®34/1D i m neurd®al i v non|neur omah neuronal
10/4 m non neuronal
10/5 im non neuronal
10/6 m non neuronal
10/9 im non neuronal
10/10 im non neuronal
10/11 im non neuronal
10/12 im non neuronal
10/13 retroorbital neuronal
10/16 im non neuronal
10/17 im non neuronal
10/18 im N non neuronal e
10/20 m non neuronal
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 non neuronal
10/31 imx 2 non neuronal
11/2 imx2 non neuronal
11/3 imx 2 non neuronal
11/6 im x 2 non neuronal
11/8 im non neuronal
11/9 im 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 non neuronal
11/21 im non neuronal
11/23 im non neuronal
11/24 im non neuronal
11/29 im non neuronal
11/30 iv mixed
12/1 iv infusion mixed
12/4 im non neuronal
12/5 v mixed
12/6 im non neuronal
12/7 im non neuronal




4/ 11 i m non neur onal

4/ 15 i m non neur onal 4/ 16 im

non neuronal 4/18 i mneuronal iv non neuronal 4/19
w0 peoneemsshal i v non neuronal 4/20 i m neur onal PCT/AB20@1002292
neuronal 4/21 imnon neurgmal 4/22 i mnon neuronal
4/ 24 i m non neuronal 4/25 imnon neuronal 4/26 iv
neuronal i mnon neuronal 4/27 iv neuronal i mnon
neuronal 4/29 iv neuronal 4/30 iv neuronal imnon
neuronal 502 imnon neuronal 5/3 iv neuronal 5/5 iv
neuronal[ epp@ural o/ 7 iv NRHT onal P LA (- ot ey
5/9 iv neurphp ‘Lmhr)olr:en:eurig] ar— 5710 TV e AL ol
ur ot T 11 1ToTTrrear-oTiar I LO
in\c:nng(lj:” mat 2/113 ﬁﬁ et u..ali St 4—i-v—Hetr-onim Ao N8 -
neur onal S#L'ZTA pi-ur-al—(C-rbPathecal)—feurondOR NEPORA) |,
neur onal —i VLAEH euronal—8F26 i m non (neur oAQP NEpIpnal
1218 m non neuronal
12/19 iv non neuronal
12/21 im non neuronal
12/22 retroorbital neuronal
12/29 im neuronal
2/2 im non 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 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]

speak much clearer and has no difficulty in swallowing.

Since starting hES cells, he has shown improvement. He is able to

His heart has

improved with all 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 administration Cell types
2/17 im non neuronal (test dose)
2/20 im neuronal
iv non neuronal
2/21 im neuronal
1A% non neuronal
2/22 im neuronal
v non neuronal
2/23 im neuronal
iv non neuronal
2/24 1m neuronal
v non neuronal
2/25 im neuronal
iv non neuronal
2/26 im neuronal
v non neuronal
2/27 epidural neuronal
2/28 m neuronal




8/ 27 i mnon neuronal iv 8/28 iv non neuronal i v
i nfusi on WD 2007/ 141657 PCT/ | B2007/ 002292 86 8/29 iv

waenwnessonal i v infusion 8/ 30 i mnon neur onabCT/iB2007/002292
8/ 31 imnon neuronal iv 984 imnon neuronal v 9/6
i mnon neuronal iv 9/7 imnon neuronal iv 9/9 i mnon
neuronal iv 9/10 epidural (intrathecal) neuronal
9/12 imnon neuronal iv 9/14 imnon neuronal iv 9/15
epi dur al (cat het er) neuronal , A9/ 16 ep| dgral X
(cqtieter) neuronpt—Sst T gpiduraiyatheten o
\ UIIaI IICY | oo oTTrar TV —JI7 1ot
nedrr onal 3/?\/ 9/ 20/ iv non n&fronal ivlinfusi o‘?F’“é‘?“?i
noh—pet jv—fnfusi-on—Freat-nentof
[ 0225] An%?her usie of hES &N | transplantati o‘?‘ieu’“mle
ac¢eordingto-thelpractice d¥ the pregent i OB mepeAal g
injthe t33elét ment [of Eye Di $&rders inclludi ng begurensd
limited to Optical I&leLMe__At_Y_Q_pny_,__l\/a__g_ul ar___non neuronal
Degener at3/én, Eye| Danage, i@orneal G aft Rej estiraral and
Refinitis Pignentlosa throudgh direct injectiNonafeuronal
3/5 im 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 epidural (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
v non neuronal
3/19 im neuronal
iv non neuronal
3/20 im neuronal
v 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 m non neuronal -
3/27 im 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 1non neuronal
4/4 m neuronal
v non neuronal
4/5 im . non neuronal
4/6 im non neuronal
4/7 im non neuronal
4/8 im non neuronal
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5/1 iv neuronal im WD 2007/141657 PCT/1B2007/ 002292

88 5/ 2 retrobul bar non-neuronal Treatnent of Liver
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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, Eye 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 internal 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
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[0229] The schedule of injections for this patient is shown in Table 17.
TABLE 17
Date Route of administration Cell types
2/14 im neuronal
2/15 iv ' neuronal
non-neuronal
3/20 vx2 neuronal
im
3/21 v neuronal
retrobulbar
4/30 iv non-neuronal
5/1 v neuronal
im
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" 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 differentiatioﬁ was not
maintained and the body was swollen. hES cells and their derivatives
including hematopoietic stem cell progenitors, albumin producing stem cell
progenitors and bilirubin 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 amount 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
Date Route of administration Cell types
8/10 test dose neuronal
8/11 im neuronal
8/12 im neuronal
8/16 im hES
8/22 m hES
8/24 im hES
8/25 im neuronal
8/29 im neuronal
9/1 im neuronal
9/7 im neuronal
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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 Dystrophy, 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 subcutaneous

injection, or intramuscular injection,, or intravenous catheter infusion, or
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Date Route of administration Cell types
3/18 test dose non-neuronal
3/19 im neuronal
3/20 imx 2 neuronal
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3/26 imx 2 non-neuronal
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3/28 mx4 neuronal x 2
non-neuronal x 2
3/29 : imx4 neuronal x 2
non-neuronal x 2
3/30 imx 4 neuronal x 2
non-neuronal x 2
3/31 imx 4 neuronal
non-neuronal x 3
4/1 imx4 neuronal x 2
non-neuronal x 2
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non-neuronal x 2
4/3 imx 4 neuronal x 2
non-neuronal x 2
4/4 imx 4 neuronal x 2
non-neuronal x 2
4/5 im x 4 neuronal x 2
non-neuronal x 2
4/6 im x 4 neuronal x 2
non-neuronal x 2
4/7 imx4 neuronal x 2
non-neuronal x 2
4/8 mx4 neuronal x 2
non-neuronal x 2
4/9 mx4 neuronal x 2
non-neuronal x 2
4/10 imx4 neuronal x 2
non-neuronal x 2
4/11 imx4 neuronal x 2
non-neuronal x 2
4/12 imx4 neuronal x 2
non-neuronal x 2
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EXAMPLE 21:

[0238] A 14 year old boy diagnosed with a case of DMD was bedridden with

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

scoliosis.

[0239] After 8 months of therapy he has developed muscles in the biceps,

triceps and brachio-radials and is 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 reduced.

[0240] 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 m non neuronal
4/19 im neuronal
non neuronal
4/20 im neuronal
non neuronal
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 1m neuronal
non neuronal
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neuronal 6/13 i mneuronal non neuronal 6/14 im
neuronal non neuronal 6/15 i m neuronal non neuronal
6/ 16 i m neuronal non neuronal 6/17 i mneuronal non
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5/7 im neuronal
non neuronal
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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
5/21 im neuronal
non neuronal
5/22 im neuronal
non neuronal
5/23 im neuronal
non neuronal
5/24 im neuronal
non neuronal
5/26 m neuronal
non neuronal
5/27 im neuronal
non neuronal
5/28 im neuronal
non neuronal
5/29 m neuronal
non neuronal
5/30 m neuronal
non neuronal
6/1 im neuronal
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7/5 imneuronal x 2 7/6 imsneuronal x 2 7/7 im
neuronal x 2 7/8 imneuronal non neuronal 7/9 im
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EXAMPLE 22:
[0241] An 8 year old boy wheelchair bound due to DMD was not able to walk

or stand. After 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 t
[ Date | Route of administration | Cell types
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EXAMPLE 23:
[0243] A 10 year old boy diagnosed with DMD who was able to take a few

[0244]

steps with support was brought for therapy. He was not able to tumn 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 CPX level has started falling

and he is able to turn on his own and can lift a mug of water above his head to

bathe. He has not lost weight.

The schedule of injections for this patient is shown in Table 22.
TABLE 22
Date Route of administration Cell types
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[0248]
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Another use of hES cell transplantation 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 Failure, Sinus
Bradycardia and Coronary Artery Disease. Some portion of the differentiated
cells are incorporated into the patient's cardiac tissue, reproducing and
repairing the damaged muscle.

While administration protocols may be varied to suit the particular
patient, a typical protocol for the treatment of Cardiac Diseases and Disorders
comprises intramuscular 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 23:

A patient 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 subcutaneous injection, or intramuscular injection or
intracardiac injection or during angiography were administered in an amount
of about 750,000 to about 160 million cells. The patient showed signs of
improvement after undergoing the treatment with hES cells and the need for a
pace-maker was eliminated.

The schedule of injections for this patient is shown in Table 22.

TABLE 22
Date Route of administration Cell types
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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 immune 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,

replacing white blood cells, red blood cells, platelets and other cells destroyed

by chemotherapy. Also, regeneration of aplastic bone marrow 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
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Treatment of Aphthous 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, such as an aphthous ulcer of the

mouth. The cells are administered intravenously, intramuscularly and locally.

Daily injections are given intramuscularly or intravenously for the first 4
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Treatment of Osteoarthritis, Arthritis, Ankylosing Joints

[0255] Yet another use of hES cells and/or their derivatives is in the treatment
of Osteoarthritis, 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 later.

Treatment of Brachial Plexus Injury

[0256] 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 brachial plexus
and repeated every 1% months for a year or until the arm is Dbetter.

Intravenous infusions are also used.

EXAMPLE 26:

[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 years. 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.
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side effects. [02631 ile adm nistration protocols

nayPTBeuGken; g theobady, tthergelspa reducgiogrin the need for insulin and a
reduction in the debilitating side effects.

[0263] ‘While administration protocols may be varned 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 injections once a week during months 3, 6, 11, and 12. Intravenous

infusions may also be given during month 6.

EXAMPLE 28:

[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
currently able to 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




patient,
D abet es

a typical
conpri ses

pr ot ocol

for the treatnent of
i ntranmuscul ar

and i ntravenous

WO pjogasicohs twi ce a week during the first nontPCT/EB207/002292

i njections once a week durimsg nonths 3, 6, 11,
| nt ravenous
6. EXAMPLE 28:

i nfusi ons may al

[ 02641 The pati ent

and 12.
so be given during nonth
is a 70 year old man

wi th di abetes and who had suffered hyperketoacidosis

and was on 52 units of insulin and an ora
hypugﬁ/gu e V‘ﬁij}l M6 Tont s of —therapy e es of f
al | qﬁgi att+ons anﬂnruauurnlﬁd—rs~ﬁomr—tgﬁggEyﬁjrﬁﬂﬂﬂa———-
t o gL ptarhi-s—btood—stugar—¢n—anorrat drettor—the
pagt 25,z years—iHerecebves booster SHOES roril ey
Th$_§gﬁed i eyt
in T8H% 25 TABLE 25 Date Route of adnPPOREhLt | on
celll 9fines  9/5 te® dose noﬁaﬂmw_l_ﬁﬁj__
PCT/ PB2007/ 002292 im 13 9/6 | naenronall andon-negronal mixture
neyr @@ | 9/8 i mnon-neuronall 9/9 i m nom-mauewalal
9/ 129726 neuronal W13 i m non- neeuronall andWohSheunonal mixture
nedr oym® jand non- ngwr onal m Xt unéuroRaiZddinen-neuronal mixture
non- ne onal 97 26iph m neur onal asidoASNmAdgiehaitakonal mixture
M Xtyps P7r29 1 mnghronal and non- neur opsH-ndirghall €
10//31pApneuronal ajjd non-neufonal M Xt g nd@bRall M
nomn- a! 107/ 160, T mnon-ngar onal lUlll rrfnédﬁm 1
nmor: Icll J.UI lel T meur o1 3I I ﬂ“dﬁd'h%ﬂ'r&gﬁ%nal mlx.ture
nor 1229 lZ‘i. it 16/ 31 lv—pour-onaiiogpacurondl =
non 1 (/24 it u,lya 1173 i pOfNToRal lﬁ),j)n-neuronal mixture
non- L\Qﬁl mxtufre 11/7 im nBﬂgﬁé@rT | pon- 1 myjxture
non- L 11/ 12V i v_neur onal Reurenalandmonievnenal sHxture
11/{221{%n hon- neur oA 12/ 12 |i v_non- ney#¥naguronal

11/10 im non-neuronal

11/14 v neuronal

11/17 im non-neuronal

11/21 1m non-neuronal

12/12 v non-neuronal

12/19 iv neuronal

12/26 v non-neuronal

1/4 im non-neuronal

8/18 m non-neuronal
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8/26 im non-neuronal

EXAMPLE 29:
[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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EXAMPLE 30:
[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 neuronal
8/23 im non neuronal
8/24 im non neuronal
8/25 im non neuronal
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[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 neuronal
10/18 m non nenronal
10/19 v neuronal
epidural non neuronal
nebulisation
10/20 v neuronal
nebulisation
10/21 v neuronal
nebulisation
10/22 m neuronal
v non neuronal
nebulisation
10/23 iv neuronal
nebulisation
10/24 im non neuronal
nebulisation
10/25 im mixed
iv
nebulisation
10/26 iv mixed
nebulisation
10/27 iv mixed
nebulisation
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v
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v
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New Drug Development
[0274] Still another use for hES cells is for developing and testing new drugs.

For example, hES cells may be cultured according to the practice of the
present invention and used as a substrate 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
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2007/ 141657 PCT/1B2007/ 002292 121 nebulisation 1/20
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nebulisation 1/22 immxed iv nebulisation 1/23 im

new efihods forNeXth NRDutrSE a3 HRombodAd iol HESI rc@ﬂ§|andlo‘y‘ their
m xed nebulisation 1/25 i m neuronal i v

neBenydwepopeapREng griuvns hES celly %ﬂ%d‘heﬁéifﬂl"ﬁg‘é‘?sl Qfpfained

by the methods of the present invention in the presence of the compound and

determining the effect of the compound on the cells.

EXAMPLE 32:

[0275] The effects of the antibiotics tetracycline and ceftriaxone on cultured
hES cells was analyzed along with the patient's serum. These drugs were
introduced separately as well as together in different concentrations and the
effects studied on the stem cells. Finally the dose of the medication and the

efficacy of the drugs were determined.

Drug Delivery

[0276] Another use for hES cells and/or their derivatives is to carry drugs to
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 treatment 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
area is unsuitable for direct application of the drug (e.g., 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 mefhods for delivering a drug to

a subject comprising culturing hES cells and/or their derivatives obtained by
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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 transplantation 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 untreatable 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.
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[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, wherein said cells comprise

hematopoietic stem cell progenitors and neuronal stem cell progenitors
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five nonths after the stari2s of the treatnent.
I n addition,

injection of a
750,000 to 80 mllion hES cells and

sal i ne PUDIBR2NG7/002292
[ 0285]

t he subject was treated with an epi dural
conposi tion conpri sing

phar maceut i cal

their

derivatives, wherein said cells conprise neuronal stem
cel| @rogenitors, iny esuspgnded I n 2 Aeu@halSterile
nor mals/gal 1jne and jfurt her [diTuted topaudhmi@l  vol une
of A TH/1gTW Ce daijly TOor {jnr ee CONSERHkional days.
[ 02801y ffte scedUig, Of Ty |eTTT oS OpofyShs PaTent T
R AE B A At A | 177 TR /AR i
M7 T f‘ﬁn&fi’h&“" g oobeuropal oo

3 h % 2‘7 T 1TTTA La LA AC L BAYA N 8/ 28 O'JI A 1T U VARV | SUT T
neubordf? 8/ 29 | miP 4 neurlonal 0/ 6 PRRENS! fon onal
.9/ 8 3/ i i v neuronBfwrogal g i m
nonknelitdnall 9/.14™ m neurlonal _and nBEYRBAY anal
m xtur¥23 10/ 4 i m iBh- neur onal i ntratB@espl 10/ 7 im
nont neﬂ?—‘bn%l deegmspi nal 10/ 15 i m neewonal 10/ 21 im
nont nélZdnal 10/ 261 i v_neuronal 11/ heummalbn- neur onal
3/ 1(i A/agurjonal deep spinal x 3 3/ 2nemmoxal neur onal
3/ 3im/x72 [neuronaln 3/5 ijm neur onal ne®ofal m x 2
neutomgkg 3/ 7 1 mxn2 neuronal 3/8 I mep@uppnal
epl purgbo X |2 im neuronal

3/30 im - neuronal

3/31 im neuronal

5/1 im neuronal

5/2 im neuronal

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

10287} 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 after 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




3/9 epidural catheter neuronal 3/10 epidural catheter
neuronal 3/11 epidural catheter neuronal 3/12 deep

wa@pionasieseur onal 3/ 13 deep spinal neuronal W®PCT/1B2007/002292

2007/ 141657 PCT/ 1 B2007/ 002292 126 3/ 14 i m neur onal

3/15 imneuronal 3/16 i mneuronal 3/17 i m neuronal
3/ 18 i m neur onal 3/19 i m neur onal 3/ 20 i m neur onal
3/21 imneuronal 3/22 i mneuronal 3/23 i mneuronal
3/ 24 i m neur onal 3/ 25 i m neur onal 3/ 26 i m neur onal

[0288]27 im B@msomﬂl symaptohsi Wpi’tﬁhb@ﬁﬁlmagg/ t39thierﬁdﬁ61h’dr@6lﬂ;| nervous

3/ 30 | m neuron neur onal /1 j m npeuronal
) Selem S B oty 6841 HRAEHS Wa rvebiaterbigiaine capise of the
epi ghedtmlent alAh BlaBlkedSH Pfddtessive InpPbviMia i all %eters tested,
neuronal 5/6 imneuronal 5/8 i mnon-neurona

i m mslidssiheabdgy fo sense ﬁlé%n presgire.denseeef topeh, ﬁgnwxonﬂealance
sublgtty ‘f@%eﬁé’eﬁ%%t eaﬁﬂ)ﬂ géf'Ls@rchahgé ShV& A hIenl;lﬁuntary

start of treat rovene .
menwavementat presmecey eﬁ eHOkd swWygs e galdofess,hblood bpwssurwalsreathmg

30 PeSE bRt o AERCTARD 1 dihet Bad 4By s oBieta. was

Ner olssrved adahoWe pn #268IE Pbor PoI ite Nornal

TABLE 31
Time Deep Touch Sensation | Balance | Pain Temp.
Period Pressure . B
0 days Inter- Lower Lower Not Upper Upper
mammary | border border sitting border border
of clavicle | of clavicle of clavicle of clavicle
3days ° | Umbilicus | Arm Inter- | Arm Inter- | Not Inter- Inter-
mammary | mammary | sitting mammary mammary
forearm
15 days Below Xiphi- Xiphi- Sitting Xiphi- Xiphi-
o sternum sternum sternum stermum
umbilicus
and and and
inner arm inner arm inner arm
2 months Ischial Ischial Xiphi- Sttting Ischial Ischial
spine spine sternum very well | spine spine
and
inner arm
3 months Upper Ischial Xiphi- Sitting Ischial Ischial
border spine sternum spine spine
of thigh and
inner arm
10 months | « Perineal Umbilicus | Sitting Perineal Perineal
well
05.06 Perineal Half way Umbilicus | Sitting Perineal Perineal
Down well
thighs
TABLE 31 (cont'd)
Abnormal
Time Cold s L Posture
Period Sweats Giddiness BP Respiration While lying
Down
0 days b et Fluctuating bDlaphl"agmatlc Unable to sit
reathing
3 days e . Fluctuating bD1aphr.agmat1c Unable to sit
reathing




3 days Depressed Poor Polite Normal 15 days Hopef ul
Average Polite Normal 2 nonths Happy Average Polite

woleoraki6sB8 nont hs Hopeful Average Polite Nor maPCT/IE2007/002292

nont hs Very Happy Average Pslite Normal and | ooks
forward to |ife WO 2007/ 141657 PCT/1B2007/002292 127

[ 02881 Signs and synptons typical of damage to the

aut ononmous nervous systemas a result of a C6-C7
fracture were eval uated during the course of the
trgatnent . [A-markgd and p eSS Ve TIPTr OvVenment [ Im _aft -
pananttsrsitested,| " incl udi % Y he abi [|i"P 0 sen|stiting stable
de¢p RLgsslrg, senseoof tough,,.sensatijQn. bal ancjesitting very
abillity tolsense gaiting abi ity to sende change i jnWell
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TABLE 32

Involunt Time

Time ary Bladder Bladder Sensation | Bowel C;f Sensation

period Movem | Control Stream (bladder) Control . (bowel)
ents Evacuation

0 day Nil Nil Nil Nil Nil 3 hours Nil

3 days Nit Nil Nil Nil Nil 3 hours Nil

15 days | Nil Nil Nil Nil Nil 2.5 hours Nil

2 . Nil Nil Nil Nil 2 hours +
Nil

months

3 Nil Nil Nil Started + 0.5 hours ++

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



Down wel |l thighs TABLE 31 (cont'd) Abnormal Tine
Col d G ddi ness BP Respiration Posture Period Sweats
wokiore416yT ng Down 0 days ++++ ++++ Fl uct uat i nRCT/IB2007/002292

Di aphragmatic Unable to sit29 breathing 3 days +++ +++

Fl uctuati ng D aphragmatic Unable to sit breathing WO
2007/ 141657 PCT/1B2007/ 002292 128 15 days + Stable
normal Sitting stable + on Sitting very 2 nonths nil
sitting Stable normal Well + on Sitting very 3 nonths

i MTshd TTEhsARPT € Wikl Mal | Kéilek of | PiWest aNGTARILNY TN HHd
noPlesdni I} st andi ngingdrabl préaa@sdeal cal i perfs an Grasp

wall ki ng frigne LStanding W th Ra|iper f ni |
ni| Stabl éq“nor}r?al \'F/Tlal k?{ng frane g%?aﬁeg gﬁvg?ep

f olvRAEH [ U3RREE ROHRT arsp Blepse! | /Y5 TIRC 08 455+ | Nit
cofmmonl y associ at ¢dvaeked h | el ol pgi cal ddmage as pe/L
result of {SCl+ Thi $ngtamage Bileswl s in i ngaired

bl adder cantrol, BhMNadder 5tream and sensgtion of

f ull-ness—itn—t-he bl FYNERENt haue! ontrol ltipe fort
evpdUBFi o) SBPETPR %;’—p:n @ensation n |the" Bote) 1
Dufjing the cours ﬁgfer he| tgigatrent , mar ed and

pr ogressi ye i nproyerents | n all |paranmetdrs tested
welie obserlved as amboesatht | of thejtreatnent as shown in

TABLEdSR. | BABEEnS2 WrisvdbpnBriski ne| 4 T3 e 3ar(\0 Bl addef Present
Bl adder Sqnsati on|BeWwel Sensatioph period4bvem | Canhold
Comtrol Stiream (bl B Control | Q Evacudtion (bop€lss
ents O day Nil NIt Nl NI Nl 3lhours N}l 3 dayp Nl
Ni ll Nil Nijl Nl 3ihesrs NI 15 days Nil [Nil Nl Nl

N [2ZadathBQuUr S+ NI T w Equivoca |4 4 4 4 | 0 2+ 3+ 3+ | Canput
i 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 walking frame as shown in TABLE 34.

TABLE 34

Time Hip Knee Toe Reflex Power Atrophy | Plantar
Period L RIL R L R |L R L R L RI|L R
0 day 0 010 010 0 |0 0 10 0 | 4+ 4+ | equivocal
3 days 0 0 10 0 1]0 0 ;0 0 10 0 | 4+ 4+ | equivocal
15 days 0 0 |0 0 |0 0 |0 010 0 {4+ 4+ | equivocal
2 months | 0 0 |0 0 |0 010 0 {0 0 | 4+ 4+ | equivocal
3 months | STOOD UP WITH WALKER FOR 10 MINUTES equivocal




2 Nil Nil Nil Nil Nil 2 hours + nmonths 3 Nil Nl Ni

Started + 0.5 hours +-+- nonths [0290] Changes in the
wordosn4feenct i on of the upper body, as evi dencepP€DIB2007/002292

neural regeneration at theimite of the C6-C7 |esion

were eval uated during the course of the treatnent.

Mar ked and progressive inprovenents in shoul der

novenent, wist and finger novenent, power in the

fingers, tendon reflexes, strength of |inb novenent,

musgykarspipspRy and hand grasp were observed as
shown in TABLE 33. TABLE 33 WD 2007/ 141657

[OZ&E}T I BZORZRQQZQQ%O%%O& ) bgléng tW . dar ?(5 lsx?t?je&fs ffered
gﬁ)l S@%né%gs asp” L &

Power Atrophy Hand Perio ngers
L Rvith Ro§ tFAW#icD FEAMEEiaSUans Sesuly @if agDWD B fraciucpafier a fall

Biceps 4 2 3 0 3+4+4+ | . \Wasted Brisk B/ L

£ 0B ot Aapr TR, Dhe nye3 iy Shisogor g tup ey ater
dr ohe Ballepl A gdinddOcdhsSrbdsiikss, Nbikt &&ﬁ&lc@ﬁg?iie&&aB/pbrc\}yisis with
finger Bilateral No ve t . 15 days ruggi n i St .

dr Bt FRIOTY Apdymetes 13es o ibe éﬂversgﬁ%eqf the Texdy %amd the, inter
Canm@iafPy St@868 to A fEBVAd Wat Shabld t§H RS beEOMIYOGRAd was
4 4 4 4 0 2+3+3+ Can put food in nouth 3 nonths +

MovEtRBlS By §itveeaided or ey up nig.a sitingnpegitipn. pdiheegubgpot was
Shoydrhehentf oo FRUSRAMHHA Vs bMbhS 3 de%vai&ggxr?: & was totall
Le?#% R‘glaﬁght Power: O is poor?14 ?s goo QAfPogﬁﬁ:oa Y
0 i@epg@@ﬂp’t wopsthsogpport of his family although his upper limbs were

unaffected.

{0293] Administration of a pharmaceutical composition comprising hES cells
and their derivatives according to the practice of the present invention was
initiated after five months of the injury. In five months time, the subject
regained bladder and bowel control, and ability to sit without support, and
slide up and down by lifting 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 knee support. The
treatment resulted in the ability of the subject to walk using the walking frame
with the support of a knee brace and return to work, i.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 im x 3 neuronal
8/18 im ‘ neuronal
8/19 im neuronal
9/5 im non-neuronal
9/6 mx 2 neuronal
9/7 im neuronal
9/8 im neuronal
9/10 m non-neuronal
9/13 - im neuronal and non-neuronal mixture
9/14 im neuronal and non-neuronal mixture
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caudal

neuronal

CASE STUDY 3

[0295]

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

ReRo 1.3.4./002/040205/c, a forty-year-old subject suffered from



adm ni stration 10/5 test dose neuronal 8/17 imx 3

neur onal 8/ 18 i m neur onal 8119 i m neur onal 9/5 im
woewnessdnal 9/6 imx 2 neuronal 9/7 i m neuPONE2007/002292

9/8 imneuronal 9/10 i mno2-neuronal 9/13 im

neur onal and non-neuronal m xture 9/14 i m neuronal

and non-neuronal m xture WO 2007/ 141657

PCT/ 1 B2007/ 002292 131 9/15 i m non-neuronal 11/6

epi dural catheter neuronal 11/7 epidural catheter x 3

NeWEsNAh upwird, QRIS MRIvRY, ﬁ/a%oﬂaﬁf‘ [iﬁf@lalnd]igsgof bowel

FEr i
epi dural catheter x 3 neuronal 11 epi dura

catandbdaddgr Singtign smulediately aftey surgeryr onal  11/12 im

[025%? ur onal Ada.rgﬂlx{i%t%tji%x (?i?nauﬁﬂﬂﬁ'lacel}t%ail #oxh%igﬁﬁgﬁ ?%%lm’si}xé/ hlfz‘% cells

IV neuron on- neurona
nornddbeinnghivativégs2adecoydiegitoribd pr&titd dfnthe ereseauioration was

2/ 15 . | m neur onal [ 16_i m ngn- neurQnal ﬁ%?'

ot HBlTORES SR ie B SHesona & S0 of fpn BB Gl Foaigpeps, the

episdbjeat iscailér@d it comBortably avithout Bie?Beedpiod wuppors; aindt able to

X 4 neuronal . 3/29 | ici_; al. catheter .x euronal .

3/ 3G t8é€ﬁéﬁgr“’_ IsDsifygiis oy haingyh B log frmgiag dovn

S/ Zbniforaely! ahRlsubfetidghifbd atieked iniRevefaht 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 STUDY 4

[0297] ReRo 1.3.4./003/260902/B, a thirty seven year old subject who
suffered spinal injury with brain damage seventeen years ago afier 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 improving of memory.

CASE STUDY 5

[0299] ReRo 1.3.4./004/030505/c, a fifty six year old subject who suffered
from post-traumatic fracture at C5-C8 with retrovulsion of the fractured
vertebrae causing cord contusion and associated anterior epidural hemorrhage
and was paraplegic. The subject 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
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CASE STUDY 3 [ 0295]

ReRo 1.3.4./002/040205/a, a forty-year-old subject
suffered from quadriplegic SCl as a result of a C5-C6

injury and stiffness and pain in the

neck. The
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7/25 unx 2 neuronal

7/26 m neuronal

7127 imx2 neuronal

7/28 im neuronal
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7/30 imx 2 neuronal

8/1 mx2 neuronal

8/2 imx 2 neuronal

8/16 mx 2 neuronal

8/17 im neuronal
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8/30 imx 2 neuronal

9/1 imx 2 neuronal
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W@ Ro07aems7 ol d subj ect who suffered
fracture at C5-C8 with retyavul sion of the fractured
vertebrae causing cord contusi on and associ at ed

paral ysis and i nproving of nenory.
CASE STUDY 5 [0299) ReRo 1.3.4.10041030505/ a,

a fifty
from post - PCHIB2ACT/(®2292

anterior epidural henorrhage and was paraplegic. The
subj ect was unable to nove both | ower |inbs and
suffered acute pain in his back. [0300] The
ad n9% rafon of peceutical Wsﬁ&rﬁ’ﬁhl>hematopoietic
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4/14 m neuronal
4-20 epidural catheter x 5 neuronal
4/21 epidural catheter x 3 neuronal
4/24 im neuronal
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non-neuronal
5/25 caudal neuronal
6/5 1v infusion x 2 neuronal
6/6 1v infusion x 2 neuronal
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[0302]

[0303]

[0304]

CASE STUDY 6

ReRo 1.3.4./005/130705/83, a twenty five year old subject who 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. |

The subject was administered a pharmaceutical composition
comprising hES cells and their derivatives according to the practice of the
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 menstrual 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.

The schedule of injections for this patient is shown in Table 37.

TABLE 37
Date | Route of administration Cell types
7/13 test dose non-neuronal
7727 im neuronal
7/28 m non-neuronal
7/29 im neuronal
8/3 imx 2 . neuronal




3/ 8 i m non- neur onal

3/9 im

non- neur onal 3/10 im

non- neuronal 3/13 epidural catheter x 4 neuronal

w@rad1ewsdur al catheter x 4 neuronal 3/ 15 epiRCE/EB2007/002292
catheter x 4 neuronal 3/ 1€¢epidural catheter x 2
neuronal 3/20 i mneuronal 3/22 imneuronal 3/28 im
non- neuronal 3/29 i mnon-neuronal 4/3 im

non- neur onal
4/ 14 i m neur onal

4/ 4 i m non- neuronal
4- 20 epi dural

4/7 imx 2 neuronal
cat heter x 5 neuronal

4/ T gpropralcaggrer x 3 yeuronal g 2d, L peur onar
5/ AR g/STI Al £ II'BIUI Ulil | IIIUII' Imeyt OTTdar Dréﬁc]jis] 5d|
ne “L%/gi 615V i’i]n tStot—x2—Hettr-oftal- or o
i nf sl an—x-2 neusohal - WO 2007/-243657—PETFPEE0674 662202
135 B¢ | hi v at helBX houronal —6/10 iy PRI,
nolp- E/A‘Iﬁ’ ohal 6,11 v i nfusiion non- neubgdEsral 5112 iy
non- 8&3 ohal  61¥83 % non- néuronal 6/ 21EM neur onal
7/ imnepronal _ 7/10 intrathecal neur®ggpenal7/11 jv
i Nfu8id®h k 2 neumona? 7/12]iv infusi omewroRalneur onal
7/ 113 ¥hudhl neuromad4 7/14 ilv_non- neur opaonalCASE STUDY
6 [03021 ReRo 1. 38n4 2005/130705/ (3, a hewohyl five year
old suRj ett who wais di agnosed w th Poubsofgl ne
di sondier At the DGnf evel w th Tower Ti gburopat apl egi a,
unfieipyent | surgery jhir ee 11 MeSprbikl 3nd Hdh&lelifinal mixture
defOgpIESFION of 3 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-neuronal 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 v 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 m 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 m neuronal
3/1 im non-peuronal
3/9 im non-neuronal
3/21 im neuronal
3/28 1m neuronal
4/13 epidural catheter neuronal
4/26 im neuronal
5/2 im non-neuronal




t he spinal cord. The subject was wheel chair bound,
could not sit without support, with flaccid paralysis
we@boowheisbegs, had no bowel control and evacuatBCI/IB2007/002292

whil st Iying and had no bl extder sensation. [0303] The
subj ect was admini stered a pharmaceutical conposition
conprising hES cells and their derivatives according

to the practice of the present invention, eleven

years and six nonths after the injury. The treatnent
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{0306] The subject was treated according to the practice of the present

invention By 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-neuronal

2/28 im non-neuronal
3/2 im neuronal
3/3 im neuronal
3/8 epidural catheter neuronal




10/ 10 i m neur onal 10/19 im
neuronal 10/ 24 epidural neu
woewrosws? 11/ 14 i v neur onal

non- neur onal 10/ 21 im
ronal 11/7 epidural
11/ 15 i m non- neuP@IE2007/002292

11/ 18 i m non-neuronal 12/ 138i ntrat hecal neuronal and
non- neuronal m xture 12/7 deep spinal non-neuronal
12/ 23 i m neur onal 12/ 26 i m non- neur onal 1/5 im
neuronal 1/11 imneuronal 1/17 imneuronal 1/24 iv
neur onal 1/26 imneuronal 2/1 imneuronal 2/3 im
ne crgﬁy 271 %ild ﬂg&h@%ﬁ-‘&@a 21 lmﬂ-—mnal
21 2 3y e e hual Whdhotel KB MO OTgyroil 9 T
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neurohdf B/21 im M@uraonal /5 i mopenguerial 6/ 12 im
neur oWal__ B/ 26 i v xm2 non- nelir onalmonge8ronal neur gnal
CASE 8m1UDY] 7 intrathecal neuronal

4/12 im neuronal

5/1 im neuronal

epidural catheter x 4

5/2 m neuronal

‘ epidural catheter

5/10 epidural catheter x 4 neurcnal

5/11 _epidural catheter x 4 neuronal

5/12 epidural catheter x 4 neuronal

[0308]

'[0309]

CASE STUDY 8

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.

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 lqteral side of the body and up to the unbili;)us 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.

[0310] The schedule of injections for this patient is shown in Table 39.
TABLE 39
Date | Route of administration 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 im neuronal and non-neuronal mixture
10/3 im newronal and non-neuronal mixture




[0305] ReRo 1.3.4./006/220805/0c, a thirty year old
subj ect suffering froma C6-C7 paraplegic SCl was
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or bowel sensation. The sulgeect had fine and deep
pressure sensation only fromthe inter manmary region
upwards. Thus, the subject had difficulty in sitting.
The hands of the subject had very little strength,

with very weak fi nger novenent and the subject had

di gty T bregpimng: {OR06] The sUbLarb ies
treated accordllﬂtgathgcaj he priactice of the present

H 4 £ Ia
In Illb}SUI Oy —aanT St att+onof—a pred '1'1% ];glijl:albal

co Hof—eofpriSing—hESTeeH-s—antdtherd

d |Jq)td|. W, Pa¥al er'\ruq ldlli:@llgg fa=a¥al ft ar Molgﬂ LA L Than
e j} VLI AU Ul CITI U0 T TITUTTIE 1T O © OT TITC L | T . TIrre

sulbj e regained™@bility tb sit witHBERCEBMHort

suf le/LO 0 giddin¥8s can sknse pr ngl’PPBIOQaL\ the

gr 0i W/1Ras sensatiBn in the| nedial sidutmat he el bow
and_f eel s| pai ndeep smwal | egs| if the patient attenpted
to|n/&3 |The subj é¢t breat hes easily, neamnakensati on

i n|bl@Eifer and bowal , has sensati on mon-hegsnand can
now E¥/a#ad for a f@w N nut e nehrohalsandp@nineufbieal snikfueet
al $o10135 |i ncr easpidusdlr engt hl and  noveredionah i ngers.
Tr ¢aEANt| 15 Oaeq) §Bmall U307 The SChgelibéurhal

| Njfegiq@nsS 10T ihftthedd@l ENT| TS SNOWNdlnddBhsl S5.

TAl Lp/$; 8 Dare Roy,e of —ad i SITaIIﬁ)&l hgmgnﬁypes

2/ 3 413/??[ Uobedg Jréﬁéil ormat 2123 ”}ld}FHélﬁjdﬂél Z1 44I T

laWilaVay

r

neu T 2127t mlﬁlcw ofrar—228—1n netronat
3/ 2/ ‘-.Z’m el cnal oS 0% al
: Lii‘:l‘#cuuxu Tat re) ll—lllTlcu —otrat >7o—€ Go—a
cathh e t-0RIE % 1657—PCF/ E’Sﬁmﬁ‘ faYatoXoYoto)
T3 TCUT Ul L\J\Jl l .I. LA N ~/\"AA | \V AWy ny anpw iy o
136 i~dural .HHf heter x| 2 nnuLnn:\Leum eni du
r—Q—&Grp + —% Lo —ePH-CHH

catthefley & 2 neur Nﬂnl 3/11)iv._neur on.’-{leummbn im
neurdfsl | 3/22 iepidEalronal | 3/23 im x TEUNd onal 3/ 2
i min@hteuronal  3¥27 i m noh- neur onal nemydhai nt r at hecal
neur @iad | 4/ 12 i mimeuronal | 5/1 i m newevrlal epi dur al

cat|hétfzy X 4 5/ 2 i neurona neuronal
iv
5/25 im non-neuronal
iv neuronal
5/26 im neuronal )
ivx 2 non-neuronal, neuronal
5/27 mx2 non-neuronal
ivx2 neuronal
5/28 im neuronal, non-neuronal
5/29 1m neuronal, non-neuronal
5/30 epidural infusion neuronal
5/31 m neuronal
CASE STUDY 9
[e311] . ReRo 1.3.4./008/151005/B, a twenty seven year old subject suffered

with traumatic 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



epi dural catheter 5/ 10 epidural catheter x 4 neuronal
5/11 epidural catheter x 4 neuronal 5/12 epidural
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[0315)

[0316]

[0317]

st dosEegnbIset rHasy treated by administration of a pharmaceutical
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 support. 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

ReRo 1.3.4./016/020206/[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 subject 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.

The subject was treated 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.
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[0322] The schedule of injections for this patient is shown in Table 42.
TABLE 42 ‘
Date Route of administration Cell types
4/28 im neuronal (test dose)
v
4/29 v neuronal
m non neuronal
4/30 v neuronal
im non neuronal
51 v neuronal
im non neuronal
5/2 iv neuronal
im : non neuronal




4/ 2 i m non-neur onal

4/ 3 i m neur onal

4/ 4 i m neur onal

4/ 5 caudal neuronal 4/7 epidural neuronal 4/8 im
woewrosaEbs7 4/ 10 i m neuronal 4/ 13 i m neuronal P@T/IBR001002292
neuronal 4/14 i m neuronal 1444/ 16 i m neuronal 4/18 iv
non-neuronal 4/22 i mneuronal 4/23 i mneuronal 4/24
epi dural catheter neuronal 4/25 epidural catheter
neuronal 4/26 iv neuronal 4/27 imneuronal 4/28 im
neuronal 4/29 imneuronal 4/30 i m neuronal 511 im
nepironar /2T mnon- ne WUWF‘VW—
nepronal 5/5 im neurong\m{f_gg/c}nl m neu onal g&@al
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5/9 iv infusion neuronal
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5/10 iv infusion neuronal
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5/11 v neuronal
im
5/12 v neuronal
im non neuronal
5/13 iv neuronal
. im
5/14 1v neuronal
im non neuronal
5/15 iv infusion non neuronal
im
5/16 iv infusion non neuronal
_ im
5/17 wv neuronal
im non neuronal
5/18 iv neuronal
m non neuronal
5/19 v neuronal
Im non neuronal
5/20 iv neuronal
im non neuronal
5/21 v neuronal
im non neuronal
5/22 iv infusion non neuronal
im
5/23 1v infusion non neuronal
im :
5/24 v neuronal
im non neuronal
5/25 iv neuronal
im non neuronal
5/26 v neuronal
im non neuronal
5/27 v neuronal
im non neuronal
5/28 v neuronal




5/ 23 i m neur onal
[0319] The patient was a 26 year old male with
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Rout e of admi nistyation Celijy types 4428 i mypgwue@bahl
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6/9 im neuronal
v non neuronal
6/10 m neuronal
v non neuronal
6/11 im neuronal
iv non neuronal
6/12 iv infusion neuronal
6/13 iv infusion non neuronal
im
6/14 iv neuronal
m non neuronal
6/15 iv neuronal
m non neuronal
6/16 v neuronal
im non neuronal
6/17 iv neuronal
im non neuronal
6/18 iv neuronal
im non neuronal
6/20 v neuronal
iv infusion
im
6/21 v neuronal
non neuronal
6/22 iv non neuronal (2)
im




imnon neuronal 5/8 iv infusion neuronal im5/9 iv
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neuronal i mnon neuronal 14/ 13 iv neuronal imb5/14
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neuronal imnon neuronal 5/18 iv neuronal imnon
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6/27 iv non neuronal
iv infusion
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6/28 v neuronal
im
6/29 iv neuronal
im non neuronal x 2
6/30 iv neuronal
im non neuronal x 2
7/1 v neuronal
im non neuronal x 2
7/2 iv neuronal
im nion neuronal x 2
7/3 v neuronal
1v infusion- . non neuronal x 2
© im :
7/4 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
7/8 v neuronal
im non neuronal x 2
7/9 iv neuronal
im non neuronal
7/11 v neuronal
1v infusion non neuronal
im
7/12 v neuronal
iv infusion
7/17 im neuronal
dressing non neuronal
7/18 iv infusion non neuronal
dressing
7/19 iv infusion non neuronal
im
7/20 iv neuronal
im non neuronal
dressing
7/21 v : neuronal
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7/24 iv neuronal
m non neuronal
7/25 1m neuronal
dressing non neuronal x 2
7/26 m neuronal
dressing non neuronal x 2
7/27 m neuronal
nomn neuronal
7/28 - Im non neuronal
dressing
7/29 im neuronal
dressing non neuronal
7/30 im neuronal
non neuronal
7/31 im non neuronal
dressing
8/1 n non neuronal x 2
dressing
8/2 im non neuronal 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 neurcnal 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 im 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
8/16 im non neuronal x 2
8/17 im non neuronal x 2
8/18 v imfusion neuronal x 3
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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 immnon neuronal x 2 6/30 iv
ne crnai i URLISIAN puroneﬂ in& _7/ I Tv neuromat—— T non
neprona 4.7/ 2 Tv—meur ot T o TeuT Uﬂﬁéur? %1 ’ 3
I vineuronal iv i nf usi on- dpggn eurona! I'm 71
ne "’G‘l"‘la-l V v—iafgsten—t oftén -5V ||CU|Uia‘r
x P £+¥ els rnnﬁ, nm s non neurona
ST 3 A O e nhusion non neuronal
12/7 iv infusion non neuronal
1m
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
m
12/16 iv infusion neuronal, non neuronal

CASE STUDY 13
[0323])
in June, 2006 and is a paraplegic at T-12, L-1.

The patient is a 22 year old male who suffered a horse riding accident

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 bowel and bladder control. He also has

good balance with the stick and also the crutches.

down the stairs with the caliper and the crutches.

He is able to go up and

[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 m non neuronal
10/6 im non neuronal
10/7 im non neuronal
10/8 im non neuronal




7/ 7 iv neuronal im7/8 iv neuronal i mnon neuronal x
2 7/9 iv neuronal imnon neuronal 7/11 iv neurona
WO 2007n$1687 on non neuronal im 7/12 iv neuronal PCT/1B2007/002292
i nfusion 7/ 17 i mneuronal 10ressing non neuronal 7/18
iv infusion non neuronal dressing 7/19 iv infusion
non neuronal im?7/20 iv neuronal i m non neurona
dressing 7/21 iv neuronal WO 2007/ 141657
PCT/ 1 B2007/ 002292 147 i m non neuronal dressing 7122

i v neuromg)g I’ m non neurlgmsmgresm n 7123 Iﬁéuronal
negronat /L g mom jmeur (InéH, an?%ﬁ TV TTeqr orrat LA
negt Ulldl IO/H 25 l et Ullcll lan coblng IUII ||CH6£H%03314
7/ EG T t etir-onal tdresst g o —Tett o1 —x 11 21 @
nefionatl Bbfneur bral— 7205 m ron—nels onak L ARYLR
T P m non neuronal®
DL v e im non neuronal
10/15 im non neuronal
10/16 caudal neuronal
10/17 im non neuronal
10/18 im non neuronal
10/19 1v infusion non neuronal
im
10/20 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 neuronal
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 neuronal
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 non neuronal
11/8 im non neuronal
11/9 caudal neuronal
11/10 im non neuronal
11/11 im non neuronal
11/12 im non neuronal
11/13 1v infusion mixed
im non neuronal
11/14 im non neuronal
1v infusion
11/15 im non neuronal
12/31 iv mixed
1/10 im non neuronal
1/11 1v infusion mixed
1/12 iv infusion mixed
1/13 im non neuronal
1/14 im non neuronal
1/15 caudal neuronal




dressi ng non neuronal 7/30 i mneuronal non neuronal

7/ 31 imnon neuronal dressing 8/ 1 imnon neuronal x 2
waele@3s4rwg’ 8/ 2 i m non neuronal x 2 dressing 8/BCT/B20@1002292

neuronal x 2 8/4 imnon newronal x 2 8/5 imnon

neuronal x 2 dressing 8 6 imnon neuronal x 2 8/7 im

non neuronal x 2 dressing 8/ 8 i mnon neuronal x 2

8/9 imnon neuronal x 2 dressing 8/ 10 i m non neuronal

x 2 8/11 imnon neuronal x 2 8/12 i mnon neuronal x

2 uressiﬂg ZjTJ.T{ i non negr.onal X 2 7 8f I4jl(ggggﬂona1
nepromat s 1 ur gsstny 871 Eml T O TTE lUlIdI .- 6euronal
oo A 7?8“ e T o X ot aeianeuronal
20971 141 Z&ﬁ? PCTLHB2007/ nrl‘é‘f@%r 148 -8/ 19 I%Iuronal
nelir onal 1293 dr dssi ng 12/ 0 m non nepir onal non peyEong)
i ntusion non neurional 12/7 iv infusipn non nérlllflx al
i dr essﬂ/r?d im : mixed
1/22 im mixed
1/23 epidural catheter neuronal
1/24 im neuronal
iv
1/25 im neuronal
1/26 infusion mixed
1m neuronal
1/27 infusion mixed
m neuronal
CASE STUDY 14

[0326] The patient 1s 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 9 days
and continued to progress. Her current status is that she can walk
continunously 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

Date Route of administration Cell types
3/27 im non neuronal (test dose)
3/29 iv neuronal
im non neuronal
3/30 im neuronal
3/31 im neuronal
4/1 m neuronal
4/3 im neuronal
4/4 im neuronal
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(cat heter) neuronal

/ 8 epi dur al
ur onal

i dur al

(i ntrathecal) neuronal
X 2 dressing 12/10 i m non neuronal
waele@3girwg7 12/ 11 i m non neur onal

Xx 2 d

X 2 12/ 14 epidur

12/9 imnon
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ressi ng BQY/1B2007/002292

(catheter) neurons1r x 2 12/13 epidural

al (catheter)

neuronal x 2 12/15 iv infusion neuronal, non neuronal
im 12/16 iv infusion neuronal, non neuronal CASE
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wal ker. 446now has full seisati on and] bowel asudronal
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Zgowrr—m;{/’ﬁmle 4“.‘ — TABLE™ Dat_lf ROULE OF ™ [ eiironal
IMTIm ST T O1T Cgl1 £ 1IN TTOTIT TIEUTr O
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PO+ 8208722002204 149 WEFENEGD: o i b nelipBREIX4
10110 i V724t usi of neuronal M110/11 i ninon nedeliezel |
10112 i nﬁ/ggmngl onal _ 10/¥ i mnon nburonal rewmpmgh
nop_neur #A33 10415 i m noni™eur anal neuronal
4/30 m neuronal
5/1 im neuronal
5/2 im non neuronal
5/3 im neuronal
5/4 im neuronal
5/5 im neuronal
5/7 im neuronal
5/8 im non neuronal
5/10 im neuronal
5/11 EPI ( caudal ) neuronal
5/13 M neuronal
5/14 M neuronal
5/16 ™M non neuronal
5/17 ™M neuronal
5/18 EPI (catheter) neuronal x 2
5/19 EPI (catheter) neuronal x 2
5/20 EPI (catheter) neuronal x 2
521 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
10/27 im non neuronal
10/28 im non neuronal
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[0330]

[0331]
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11/10 epidural catheter neuronal
11/11 im non neuronal 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

The hES cells used 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..

For embryo -isolation, the ova are collected with consent from human

donors who are undergoing 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.

The embryo is suspended in a small amount of minimal essential

medium (e.g., RPM], 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 1is added to the isolated cells along with a

progestin and a BhCG agonist. In one embodiment, progesterone (16-64 ul of
250 mg/ml) and BhCG (16-64 pl of 5000 iuw/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.
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neuronal CASE STUDY 14 [0326] The patient is a 26

year old female traumatic paraplegic at T-12, L-1 who
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medium 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 aerobic 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 proporﬁon 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 cycles 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
centrifuged, the cell pellet is resuspended in a small amount of fresh culture
medium comprising progesterone and PBhCG, the cells are aliquoted and
additional fresh medium without progesterone and BhCG is added. In one
embodiment, the ratio of the aliquot of incubated stem cells to the fresh cell

medium is about. 1:3.5 to about 1:35 volume/volume. The cells are re-
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neg{)gerr]lgle 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.

[0337] For storage of the expanded hES cells, e.g., in a deep fieezer or in
liquid nitrogen, a cryopreservation agent, including but not limited to 0.2-2%
(w/v) dimethyl sulphoxide (]5MSO), may be added to the culture medinm.
The level of DMSO used is less than typically used for cryopreservation (e.g.,
2-84 ul/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 vary from about 1:500 to about 16:1000. Other
cryopreservation agents include without limitation glycerol, propanediol,
butanediol, ethanol, 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.

[0338] 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 supematant, and
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W tchllfothegthian sediomal mogambunahe)ﬁér@lls 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.

{03391 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
mmvention. To prepare the cells for usage, the cells are aliquoted, fresh
medium is 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
transplantation. 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.
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suppl enented with an at nosphere of 3.5-6% carbon

di oxi de under substantially anaerobic conditions for

12 to 48 hours, e.g., 24 hours. At this point the

cells may be passaged for continued expansi on or

stored for future use. 103361 hES cells cultured under
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cellul ar specialization or differentiation. However,
it my be noted that no cell population is obtained
which is conpletely differentiated or conpletely

undi fferentiated. The cell population is a mx of
differentiated and undifferentiated cell lines, with a
ratio ranging fromabout 4:1 to about 10:1
undifferentiated to differentiated cells. [03371 For
storage of the expanded hES cells, e.g., in a deep
freezer or in |liquid nitrogen, a cryopreservation
agent, including but not limted to 0.2-2% (w V)

di met hyl sul phoxi de (DVMSO), nay be added to the
culture medium The | evel of DMSO used is |less than
typically used for cryopreservation (e.g., 2-841/0.5
m tube) to avoid inducing differentiation or damage
to the cells. The ratio of the anount of
cryopreservation agent to that of culture nmedi um
containing stemcells may vary from about 1:500 to
about 16:1000. Ot her cryopreservation agents include

Wi thout [imtation glycerol, propanediol, butanediol,
et hanol, glucose, D glucose, sucrose, trehal ose,
manni tol, paparavine, formam de, probuchol, curcum n,

pol yvi nyl pyrrol i done, polyethylene glycol,
chondroitin sul fate, glycosam nogl ycan di net hyl
sul f oxi de, gl utam ne, and sodi um pyruvate. The
freezing tenperature for the cell suspension may be
vari ed from about -15 to about -80C, e.g., about -15
to about -40C 1In contrast to other techni ques for
the storage of hunman enbryonic stern 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 [03381 Partial differentiation of the
expanded hES cells (e.g., after expansion of freshly
i solated hES cells or storage of previously expanded
cells) is carried out by sedinenting the cel
suspension in a centrifuge (e.g., at between 700- 1400
rpmfor 5-12 mnutes), renoving and di scarding the
supernatant, and WD 2007/ 141657 PCT/1B2007/ 002292 155
resuspending the cells in a small amount of fresh
medium (e.g., RPM) containing a progestin and a
(3hCG agonist. The cells are then aliquoted and
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"Substantially aerobic" is defined as at |east about

15% 02, e.g., at |east about 18% or 20% 02. Under
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contam nation. A further aliquot of the cell

suspension is also placed on a haenocytoneter and
we@x@nilsess7 m croscopically in order to determ nECT/IB2007/002292

cell density. A further alsoquot is also taken for

testing al kali ne phosphatase activity as a marker for

the state of differentiation of the cell culture.

[0342] During storage, the cells nay be tested once a

nonth for their karyotype, to test for genetic

[0346]St abi | Agyt 3y ﬁis”%faﬁmcﬁbétﬁﬁy'é o M}ﬁb&w b ficleated (partly
net hodol ogy. EXAMPLES Exa (1 0343] For enbr

ryo
| s@ihféetrmtmatemllmté blagk| (endlé@rmtlmdbgﬁ@e\mrefqbéwad Aliquots
r.tV cl
o S betP s A duot S dor edrall B tplebtafY S A s of

s penaubatioh,caHlong ehbriaycezﬂs nwighn tfeve rsalandee iveod ebieovedoMthl DMEM
the e of os wer.e transplanted .

e el Wt RN R W T sl ORREH Pes with
Variafibll @hfsivoets dbeervedy erlepvtlinineaff th8 colifainet &lds foufié.to be

contIe 5o ST IR FiF HEEH EA PG b 95 ml were

84 thkedf fol rs&ﬁﬁgé af aae s{%EO NEENT2 120D £ 8fcdbalbn (B hﬁ@EM long
(5000 i u/ wer e add The nedia with the enbryonic

c e|strgn63€e¢fece%ﬂé stasq lipked likpperve e werei Rcrvakd ThaR PMI media
' nflﬁ&Ib%gor? ’H?ﬁ%%e}ﬁ’aaf e, seanfed gd Thas Ghldl 3 fQ\fv ddiR accumulatmg

nbryos 1 n-t m were used for expansion and
st ovawsl 2 ¢aaRubielnf Alquets of B Hymbiveiatekirafor storage atithigfstage.
e enbr s e 0 ' r e .
103471° 70 47 M F0R BB bR BB Bl SAHRER media
50 were duno@'lqwérmad onge weﬂhnpqhuge@%hvﬁrm BMENhOG: oftiez test
cul ture di um femc
SRR on o s Sotelely (EsShT Mefifaasd, e gipm cets were
20Q8& iS4t EﬁB&dnlBZ@ﬁﬁéﬁﬁi}agia arl ERvirenmertadbiicarbon dioxide in

envi ronnent cant ni ng car.bon di oxi de.

sor@"@“@ﬂé"’%‘%ﬁ’é Fr'g% S EBWdﬁ"’ﬂo s‘aF%lF‘féﬁ%B ‘?SSP’St ng days.

met Ak 24/19s2ﬁ@x?du1)4ﬁ515 7alﬂ@${s|o$%9812t/ $)9 2219 ere b2 8inGntrd&udad into
CO 0O Cof tototo .:. i cc CmN C oaa,

g
fORe Pt Mgz anderemcnbited: élmueff wrre tekag) fogpyeppeing ready
I'n @yse 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. )

[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.
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LOcoLbncom LLU CG7M-tr ~r LECL (LpCL E
vi cco0041) p wmmmZnlT SOEEEEEwbDI) AO
w@N7MEeF) Mt Y "QC OWto Oto OtC WU RMTDIBZ0@/002292

NNII oo Z< NMdLC ir NMQ Ln W 2007/ 141657
PCT/ 1 B2007/ 002292 159 [0346) After 24 hrs of

i ncubation, equal nunbers of nucleated (partly
differentiated) cells and blank (undifferentiated)
cells were observed. Aliquots of about 0.5 mM were

[03sbpken f a0y A RinchbiiRns habRatedideft (A1)’ &ffefentiated) and
i ncubati on, oblong shape cells with few strands were
1

obbknk cgliniundi firEptiatedhvare eRsgexedrin avréie dtaboutbdi after 48

Waﬁrsuﬁgqnc Y et Raad AR l:xﬁch"ﬁl&hc ctfs 'iﬁdth%h?z?fés I:C? were

wer e observed. The volume of the contalner was foun

t oobeervdd. | IAdiquats ¢f00.61rel $Eravtakemrfhr sforage atitbe 8 Myrand 48 hr

incszlébgti’on. Aliguots of 0.5 mM were taken for storage

at 1iﬁl's stage. After 72 hrs of incubation in DVEM
[035ipng stOrmpdDfake embiwnid ol dgrowikdd duitkee crernaieing medie were

were opserved. The RP dia _J bat i oduced
f et F‘E sz 48 Egl Icglva??g_&émf e(\’\p{,&gf ¥ ng[\g&% ar’ gDtﬁler test
ar euigodert€MhrA50 &fl dterildlcofitadies (PhrsBndstatiflg)e Takaem cells
for storage at this_ stage. [0347] An aliquot of the
ey inglkaed singdoRATIFHNIRl POEHEN c 8hi28R R PHg tFfaRTafure 0 an
Ve LvikeHh QUSRS ehihiR L CafBinedieglde. MERAELDY GRPY irdubdEMaliquots
w th other test conponents, in a sterile container
( Taf 9cnml atese pgrindrirodupsd intoedf e of sulfaeamedip @yd s¢iagubated.
at [ : t - I
G G e e Ay Db B for PpgiTon of HES
peceldels ranging from 18 hrs to 5 days. After 24 hrs

i ncubation, ali t f t '

10353}, ; oaucai it 3P e BrbraRRusey sl s Egs wett s
Al ifsuodbrgeafier hakdrfiocubptiepaiapeag ready to use
conpositions as well as for storage after different
i ncubat ilo?gta es. . Tabl e 46 depicts sonme experinental
conditions” PoYI8%ed f or expansi on of hES cells.

anpl e [ r i ' '

losﬁoken CF(’;bﬁ dél%%%%r%’ ﬁggsgég%s%glﬁdg%%ﬁ ﬁlB %uﬁ'?ﬁ%leg{%%#awbe and a

FurctyugireseBvationaigeptr aga sk @ 2 DIIND 84a ghaity [(FH6GIweaseadded

dded. . Th ' ith th i | t est ed
P ER rpot BT bRttt RGP RURE: B Bl St e Bk
di gean@drihg rehgy eehis cqthpdsigorsndit 1o Surtitertetp sndie. "Thaveiability

used for expansion and storage.
of the thawe% ce?ls was tested and 69&) 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

S.No. Amount of DMSO DMSO % | Media used | Viability of
Cell suspension quantity thawed cells

1 0.5ml . lopd 0.2 NaCl 74%

2 0.5ml 32ul 14 NaCl 66%

3 0.5ml 64ul 0.4 NaCl 70%

4 0.5ml 48ul 0.2 NaCl 78%

5 0.5ml 16pul 0.2 NaCl 88%




[0349] After one day of incubation, | m of the

enbryonic cell containing nedia was introduced in a
wasom4eet | cul ture nmedi um (DMEM or RPM ) in apCBB2097/002292

contai ner along with progesd2erone and (3hCG The stem

cells were incubated in a vertical position at

anbi ent tenperature in an environnent of carbon

di oxi de. Table 47 shows sonme of the working exanple

vari ables used for this experi ment. WD 2007/ 141657

PCEXL,BZEQQY;/ 002292 160 cz, NOO NTrv c ~, en v~ + s

CYAV1t- 00M .17 M"6 MMM ++ C t/1 h, y} I M

[035V] ~+ C\Qr@ds teS'ts G/ere cfrredOot for ahe‘oer@ @hy cotifarMinafon or
v. v.00 00 ¢c -1t NN d- Ufk v C
Acinfgtign gr @bvpvnwtv igrpa epbryoTiceeslis-at yajousntsTess pT the
t 'éxfransiorl—aﬁﬁ s{oraé\@- %g)and/ td-fiden®is \}’ tREOhMSMIdyv avive N1t Mvere
Ci+ocf" "7 cod V NNNN, A EdlLlz. d YS
~ acsent i@ t’_@cmcqit@e- d'he diffexent testsiinclyde thase foy PV, Ay (for
A Wef.fétitisy,' &oﬁv@nﬁor‘fjal @R C1"or 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 immunohistochemical method (for neuronal progenitor
cells), CD34 testing by immunohistochemical method (for hematopoietic
progenitor cells), Alkaline Phosphatase via PNPP method (for undifferentiated
cells), Histopathology tests (for cell identification by morphology), etc. 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 ml 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-unse form

[0356] Containers (syringe, test tube, flask, vial) filled with the transplantable
hES cell suspension 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.
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"+l vCeri OM O~"1 Wes~ W c.! O- ™ NNaaN
Mci' Ln -- NM-t kn WO 2007/141657 PCT/ |1 B2007/ 002292
161 (03501 After 24 his of incubation, nucleated cells

(partly differentiated) and blank cells

(undi fferentiated) 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 m were taken for storage at the 24 hr and 48

hr stage. [03511 0.5 m of the enbryonic cells grown

in culture containing nedia were introduced in 46 n

cell medium (RPM or DVMEM wth other test

conmponents, in a 50 m sterile container (Tarsons

steriflask). The stemcells were incubated in a

hor fzontsat ' t '
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Bilirubin
1.27
0.05
negative test result

- =not done

TABLE 50

Batch
Code
B77
B78
B79
B30
L356
L57
B81
B82
B33
B34
B35
B86
L58
L59
B87
B88
LIV
L1/V2
B89
Bo0
B9l
B92
B93
B94
B93
-Ve




in five different experinments as well as the viability
of the cells after thawing. TABLE 49 S. No. Anount of
wORBO1EBO % Medi a used Viability of Cell suspenss2007/002292

quantity thawed cells | Oi&aml 1641 0.2 NaCl 74% 2

0.5m 32 1 1.4 NaCl 66% 3 0.5ml 641 0.4 NaCl 70% 4

0.5mL 48 1 0.2 NaCl 78% 5 0.5nl 161A 0.2 NaC 88% WO

2007/ 141657 PCT/1B2007/ 002292 162 Exanple 4 [0354]

Various tests were carried out for checking any

cogteyiijmaii on or infection or abnormality in the

enbryonic cells at various intervals of the expansion
[ossaﬂd St orSaBeuIBirag &ré Ripehted indlemtthiry 100 ¢inkdsSodstablish hESscells

at were present .in each culture. The different

{ oOf sthEBIeaes BHEEEOT or FRTED S /beRisires hwpig: fesfed) for any
CO%ﬁﬂa}du@A%ﬁJnhH@%uBH Fat @Gﬂﬂ%’ta‘g@sdf fufrﬁh%r eupRistotl 8Fisforage. The

chronosonmal anal SIS }é nmet hod of gl ensa bandi ng
Bi hESutslinliggs wire s>en@| e e iskabs and gridfouhenp ghnemmplity for over

Al by ' @,g‘@] ding nethod (for Iiver
pr oger?{é?%?fgg?l S IJ;?N%?Q: <JT%n via CLIA nethod (for )
[03‘:'48;mcr eatTie plreegﬁrﬁintvautiqneiSI BOt, to heunoitéd amenopeoPpy the specific

ola Lk Che H%le%y ogh gre 1 teg u& 04 usgﬁggr%{%fta dr{umber of

ceI I Amrinoni enm ca

(f@@pmmfonm etwemmpr agdamﬁwrenﬂﬁ)ldllrﬁMts Alvkidhi mee functionally
Phos ha ase vi a. PNPP net hg for undi fferent.iated .
celqalva tei 8 oIS G§OR% el S PSPRIH  THOgE B S8 theoprt will
by ket el gudle ot sscerldif ustid hoNnBokoihdht dodtinvaspérgfétation,
by the manual culture plate nethod and manual

serfB iy faviyalsnd fudhn spserln icgtbofipents &fs ther %WF%\W flgscribed
cardet&fl ﬂ&’ésefaﬁfl ahtmﬂai eqluwaie@&g h@Nntelitd td6e El‘i‘&ilﬁva!\é%ﬁeoy the
carried out and the cell count and viability of

celfolowinge cleirae k edllapatenich psteat eppiiaians s noabh@él@ns cited

th Gt Ex l e 5:
Prglp%eﬁgtl{%%ugfmﬁag&cngor trars1$pl aﬁ?gt |eon [ 0355] 15

m of stemcell suspension was taken and centrifuged
at 1000 r.p.m for 7 mnutes. The supernatant was
di scarded. 2 to 15 m of saline was added to the
pell et and the stemcells thus suspended. The
suspensi on was checked for mcrobial contam nation. A
viability test was al so done. Exanple 6: Storage of
hES cells in ready-to-use form[0356] Containers
(syringe, test tube, flask, vial) filled with the
transpl antable hES cell suspension were | abel ed and
stored at -20C. The cold chain was nmaintained up to
the transplantati on stage. The suspensi on was thawed
naturally inmedi ately before transplantation. WO
2007/ 141657 PCT/1B2007/ 002292 163
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had

:\I ]Z}ip)h]é.lirh?clelugiigl %&%@bsjfl oxil' fl oy ’tlre’ fr]égt]fnénil(if flisFést,i)disglflEis or
1 l:on@tlons ,cofabristhd ahhéraﬁelltlc, effedtivk :lm@;uﬂ{ éf Ihulrnan émbryonic
, O a) d) a) N N a)

a) s@n} (@J:‘§) ggllsaén%ragheg)de@va esywhersing sg1d>h]§S 9e1«1:s and{ortheir

> 7deﬁv5t1\?es>a1)é Tred Froth »anfthall products, 1fe1:dér %eﬁs ?lovxlthlfal:tors
11 I111aaa)a)a)v

a) lq)keg}la g)mhl}mg)faqyr )brcd)law gac)wgl) fagt)or,]_m_e‘mbrane ssocjated steel

]fas’ltor ol 801&313 sg)el ?gcﬂ;}) f): %Vm\éd?a) v@ﬂer%% d%)id %)f‘Svcells

| n a@@fo@Oﬂ@ﬁ @mran@s an G)lﬂpellded—l iy @g}ﬂ@rmamai@aﬂmaaﬁe)table

Q C WD 2007/ 141657
f?wp%%%m Cell Lines [0357] Subcultures

vvere repeated nore than 100 tines to establish hES
celA phaghadeticyr egepasition eficlaom. 1 Frer¢iarsaid kemposition is in a
subgy{#&r esse%/ere tested for any

con i‘on/ I'nfection at each st age of further

* expansi on or storage The

A pharmaceutical composition of claim 2, wherein said ready-to-use form is a

prefilled syringe.

A pharmaceutical composition of claim 2 wherein the stem cells have

sufficient viability to be therapeutically effective.

A pharmaceutical composition of claim 4 wherein the viability of the stem

cells is greater than 40%.

A pharmaceutical composition of claim 1 wherein said biocompatible solution

is saline.

A pharmaceutical composition of claim 1 wherein said biocompatible solution
further comprises an antimicrobial agent, antibacterial agent or other

pharmaceutical agent.

A pharmaceutical composition of claim 1 wherein the composition comprises

a therapeutically effective amount of hematopoietic stem cell progenitors.

A pharmaceutical composition of claim 1 wherein the composition comprises

a therapeutically effective amount of neuronal stem cell progenitors.



hES cell lines were found to be stable and w thout any
abnormality for over five years of sub culturing

we e asi6sf 0358] The present invention is not tBRCDE2007/002292

limted in scope by the speswi fic enbodi nents and
exanpl es, which are intended as illustrations of a
nunber of aspects of the invention and any

enbodi ments which are functionally equivalent are
within the scope of this invention. Those skilled in

10.t heAgiHartwhdduticKinedtpd¥itidieo BElhBn 1 OvASGERY theicBmipokMgn MBmprises

11.

nor e t han r_miti ne experinmentation, many equival ents

to ¥ HETAsUEF: G At of hemptonoisisritersrelaegsmions and
her ghRenal RRBEcADNFrBbhit@sher equi val ents are intended

to be enconpassed by the following clainms. Al

patents, patent applications and publjcations cjted )
her @i RhagpPacquticpl campasitingy ok dainpy wherginghe eomppsition comprises
2004 {nk c y'%‘\ﬁ% f?#,{:\l

1S 1. pﬁa@%ﬁ%ﬁﬁgggﬁgggﬁ%%gf%?g% or-{?hget ea rreQ(rﬁs'

of di seases, disorders, o conditions conprising a

- r . . . .
12.1 hefdphetmpecubirpletampasitinrooielaisn 1 niheraingts cpsmositiontcomprises

13.

(h Ea?'iheFa?Jehﬁczﬁﬂdéi%ctiR'g ShioutlEs# iy gépumg ][sf‘e'rrp céﬁ#rﬂ;&%ﬁﬁ)r&

cell's and/or their erivatives ar ree“froma

products, feeder cells, growmh factors, [|eukema _

i nhi‘\giherRacsuiicrlgrompqsiiashpheleing d gkereinaibe sempesition meeprises
as P Hedetlti SRRl freckive Lfoullf i i

condi tei oneci rrg}g‘lf ae:c IWher giun %%gggfygglgéﬁ%ﬁsdlgﬁgg%}lgm

their derivatives are suspended in a pharmaceutically

14. 3 c cBthapnaceuicalcenmrasitiineokelpim il offhergin the composition comprises

Phay dRephicAy GAI08 oot & cafdiah Mo WS8R HhiRAL d
conposition is in a ready-to-use torm 3.
phar maceuti cal conposition of claim2, wherein said

15.; eafhyPhapmacsatic gl ¢amRrosifionypkelpim & gwhsreintge compogition comprises

16.

17.

18.

19.

20.

phays iRepIhlicAly GRS ol Of cfitndiid s%er}{\‘gﬁfé %%ehn&s?t em

cell's have sufficient V|atb(i911f|tyto be t eutically

effective. 5. A pharmaceutical conposition of claim4 .
wheftATRARSUFRlsomRagition afiedainy & rheesn the theragewinelly effective
t haé}n_élg%’ ofﬁherﬁatggéireﬁe ) '&ﬁl ﬁ)x‘ég%%k tlh e %forn lo@ih,ighks about

wherei n said bioconpatible so ron is saline. 7.

pha? Hto abeiut t@hpuBionicgls.of claim 1 wherein said

bi oconpati bl e solution further conprises an

ant g 1Al [ 1:erd . .
e TReEER ALpAdBHiposARh AEHETS TnchHe g BLraBLiFhy sfteciive
of @heunh of noweeral starhselomp s ¢anoposttirpisi aemit 740,000 to about
the*mgﬂtﬁioﬁ%hy ef fecti ve anmount of henat opoietic stem

cel I progenitors. 9. A pharnmaceutical conposition of
claim1 wherein the conposition conprises a

t hef@dhagnaceatirsl eonipnsitiopeofmiomt whkreie thedhatlapeutenily efffective

Pr oge Rl it0sShEYRAD ULAAFIRAY dBHTAHRE09 1h 99229500488 about 160

million cells in about 0.25 ml to about 100 ml of the biocompatible solution.

A pharmaceutical composition of claim 1 wherein the therapeutically effective
amount of hES cells and/or their derivatives is 750,000 to about 80 million

cells in about 0.25 ml to about 10 ml of the biocompatible solution.

A pharmaceutical composition of claim 1 wherein the diseases, disorders or
conditions are selected from the group consisting of cancer, stroke, genetic

disorders, liver disorders, developmental disorders, degenerative disorders,



10. A pharmaceutical conposition of claim1l wherein
the conposition conprises a therapeutically effective

wa@ewons166fT hemat opoi eti c stem cell progenitor SPENmB2007/002292

21.

22.

neuronal stemcell progenii@rs. 11. A pharnaceuti cal
conposition of claim1 wherein the conposition
conprises a therapeutically effective anount of
nmesenchymal stein cell progenitors. 12. A
pharmaceutical conposition of claim1l wherein the

CONRARI | ASraeRPs} IRMmatict MigbARAULE GRE | ner@ddses{dtMB, vascular
amount of insulin producing stemcell progenitors.

13 dissrdsrar skie dipenteal andoHpRISPISi avfodmuerns eprdgffe cyp disorders,
t h?(l&%grp?ﬁ% e cafTRe 'd?s%?de‘ri‘s tgﬁﬁ&ﬂ@s‘]&le@ﬂl éh}{oﬁgse(}%rgﬁuctwe

amount ~of hepafocytic stemcell progenitors

phanddesiity dabrdetrrpod ptthotis arfd b,lbad fisbrdgier ei n t he

conposi tion conprises a therapeutically effective

Aol hal‘i’lfnac@ﬁfl IQ:%H}S;O mo‘ﬁeclﬂ cli %’i’rpge\pﬁérgfn e](ﬁseaées d1sorders or
phar maceuti ca sition of claiml ereln
corpoditichpnaosplertsds froan t ther gpeun | waksisiingf \bﬁcApvte Myeloid
a of ._epi ro | 1

o kedies AR BP A SRR i, oy ere
t hextagehyt i4aalsiny Adtb deimwe Disobders, Afzhhanatogneak] Ankylosing

5 R0e 16, ABae 1 g BRsGaRg Brpy” Dantagd, Blms, Cerebro

pEavmmaﬂtA@clahem,o W@éﬁrﬂl als9f Condd, n?rsnmialew&xfrst ®meal Graft
t erapeutlc ect] ve anount . Q neur ona stem
celfgequpny Heo ﬁ%ﬁ eperatign, ff thsp Uso Sypfey Coronary

160Aﬁér?|Dl@éhsﬁebia%ete},8Deﬁeﬂl'i'@WS}lfﬁﬂbméoﬂﬂgﬁérﬁﬂefm\@gcular
claim 1 wherein the ther apeuti cal | é effective anmount

of IRysgophy. EndnfipasrRensdiDisense. Kdx's Velsyi Easgiotiearrdm, Moscular

to ]9%@116 h}G ertfﬂtil llbiggrd%% lfﬁ‘léd@ e@é}péthtgx%S I—fgartt ?aﬁlﬁ'@uq{epato
100 m e bioconpati bl e sof ution. i

ph ﬁﬁh&@u@mmom nipersilitarynSpifio dYlatom Tielwhe rlénscassah &luntington’s

ORI SLLEE Y TS 58 90 O

c el DegenpragiboyMefita? R emdrd §tooma Dduwitip le0Scledosisf Mohta Neuron Disease,

bi i bl l

o SRRl Bet it PRl SRR oA ik Disegsg oNon-
o ; Hemmg wlcefmoarocf th& KRB, e)lxvforlermw l@e:r@feuupAmpﬁy,s@pn@ Nerve
(0] cancer,

I OKe, enetic or aer
i SRS PHURPSrBeate rasorree. ShednErbetplopathy, Post-
di spaied acMQeZEﬁHe/pi;élfb@@tﬁy P@T¢dsB2081e80 2292 essife! Supranuclear

fam lial disorders or traumatic di sorders_of the

nerRAdts fyerians. AR aPulbl sBedEriyve skpidimeenpdlys dHdinitis

di s@EARKsa 2Right BUHME BiSeh dﬁfo%k S¥%Fooildaif, d&has Bradycardia,
ki dnéy di sorders, cardiac disorders, nuscul oskel et al

di s¥rimelr Sord: Epmodtcpival Maseulre Pysiroply, firdee derebellandtaxia,
artdield s g s%%Od §%§dm}ﬂ§91%[$ %#Eteéé@hafﬂ@%? Ut i £8{hematosus,

conposition o claim _ereln I seas
di sBrdmbecytopenigoRbalpssomsa, dfisesgive dEditist Megetahwe gtatapCystic

co . i
Ad 215;' égoasrsg %ﬁgefrrrséﬁ& If%h :g/ ?Jl& AstT oc:él‘fgl[ﬁlﬂ?al Pﬁ\umcﬂr%' ocr)‘{/arﬁélr \l; %ﬂure’
At rAp}mypusAmﬂcam Hawohond fmbakntk,sOstde+AsrthrRisg Héomer's Syndrome

0 <SR Ao BR Sy BB oo

ACCI dent, Cerebral Palsy, Coma, Corneal U cers,
Corﬂea:lmlﬁsafdn oRajattet bmnpﬁﬁngthﬂ&eﬂkﬁahd/ﬁegﬂtedcaﬂaﬁnes, said

of té@ ce srva% or%}ﬂgitre@rivgg\r/gsngé%g free from animal products, feeder

cells, growth factors, leukemia inhibiting factor, fibroblast growth factor,




Artery Di sease, D abetes, Denentia, Downs Syndrone,
Duchenne's. Muscul ar Dystrophy, End-Stage Renal

wor®easws7 Erb' s Pal sy, Fasci o Scapul ar Muscul apCT/1B2007/002292

23.

24.

25.

26.

27.

28.

29.

30.

31.

Dystrophy, Fertility Disordsrs, Friedereich's Ataxia,
Heart Failure, Hepato Cellular Carcinoma, Hereditary
Spi no Motor Neuron Disease, Huntington's Chorea,
Krabbe's Di sease, Linb G rdle Dystrophy, Liver
Crrhosis, Macular Degeneration, Mental Retardation,

M kdeniréneSat Bt RS d stedibfagior Nadr 0f sDiubtaseel faR G ébndltioned
I nfarction, Nephrotic ndronme, N emann Pick D sease,

l\loﬁledFPea‘VhﬁﬁanP%lér%E$ (i 6fa“61¥?é i nderpyatiygs PEheBrapped in a
CepeRBhipafint saRMel GirhicabRisiacntt 5ORMYx Par Ki nson’ s

Di sease, Post Electri’c Shock Encephal opathy, Post -

Rabi es Vacci ne Encephal opat hy, Pressure Sore

Pr 6y CEEPPHEOR O MARET ©4r C laipy| 22y Wheeen ithe | @S PPH?/ @pd/or their
BuliBiivatRes tbin hbé’ ﬁerg@tro?bﬁfm QRA Bédl %Eﬂl%rg.' S

Pi gnent osa, Bundl e Branch Bl oc Sar coi dosi s,
Si nus Br adycar d| a, Spinal Cord Tunour, Spinal

Mude EPBIPOBNien r o FRAttessifnelaice 2pavhergin Ahe,iBS cels @pdfpr their
JORBSOMIRs X&gﬁggﬁelhé?{ﬁts%ﬂl %ell} nﬁ{)ﬁét hemat osus,

Thr onbocyt opehi Thal assem a, er ative Colitis,
Veget ati ve State, stlc Fi br05|s Interstitial Lung
Di fe£OEPOASIG PR IMtEr ofr ¢lamn \220vderen thaihEy eclls and/or their

Apr&‘éﬁ@ §)%J|n gﬁfg‘?‘xse 'ﬂo(fcgﬂggatk&paf ﬁ&ﬁ #1@ Qe £ LdEneuronal

Honer ' s teogeni c I
Charenetelpproggnitersd Hypoganmmagl obul i nem a. 22 A
conposition of matter conprising hES cells and/or
t h@i Eogl‘?[)élﬁ@ﬁ'o\ferﬁ e?adfdclalp&:-§2c\9ﬁér§maﬂg/ ‘tﬂBchH;ﬂtfble selectively
derivatives bei ng ree fromani mal products, feeder
celpesneapovaimciuet @r sattieuice aslactedh hafr)bﬂnt ithrey grw consisting  of

pch BBt 0 BENotds Yo, RehiacdiRafy fisonggtin. collagen,

f adaminimn diermin,s ditut, e fibrimogerf, adtyehuraric c aodl, t hepeth sulfate,
h \Aﬂerel sai d hES el and/ or their derivatives
aré7 apdrp afen aﬁamfﬁ?@@ bl e, selectively
per meabl e structure or matri X. 23. A conposition of
matA edomposttioai of 22atteiesfetlairh M2 wHsraie| the 1dERI/cells tandiar their
derj vatives conp rlsg hermtX?‘F tlc sten$ llfl ¢ £
pr SFENPEEP ST S9rapRed RAJRIYE P 6’\garr?ﬁ? f¢ cglfagep frp picture o
V\hejgeﬁo@ebﬁ@gélE&in.cel |'s and/or their derivatives
conpri se neuronal stemcell progenitors 25. A
oSiti of,, cl.aim.22 wherein the hES
ceI ?eghéﬂéflstoﬁ%mg he%se?efl{?a??l{}%gs B%rrprl se a conbi nation
of henmat opoietic stemcells and neuronal stem cell
pr dgeni talisctiiba 2 A0 Falayadd tmbdrycoi malihel esséntll medin@a,

wh in t bl e select vel er.nmeabl e

ot ahbt uriecigim B TR Eeutine3PuEs by et ha R gtan:

consi sting of biopolyners, polypeptides, proteins,
polysaccharides fibronectin, collagen, Ianinin

ker rino hyal ur oni I d arin
surf mettod dEah 25 i SRR g ds B3 Bl braE T,
27. A conposition of mat t er of cIa|n122 wherein the
hE\ eelthsl afivddior 28 hehdareindaid mathanes! arcenentshalpped in a
m xture of agarose and col lagen or a m xture of

agay( cllnse%h&pgf cgc%la%&fnghES cells free of animal products, feeder cells, growth
factors, leukaemia inhibitory factor, supplementary mineral combinations,

amino acid supplements, vitamin supplements, fibroblast growth factor,



28. A nethod for isolating hES cells, conprising: (a)
collecting a 2 to 7 day old enbryo in m ni nmal

wez®ensicat nmedium (b)) isolating hES cells frepcm/182e07/002292

32.

33.

34,

35.

36.

enbryo by mechani cal neans16929. A nethod of clai m 28,
wherein said enbryo is a 2 day old enbryo. 30. A

met hod of claim 28, wherein said nechanical neans is
shaking. 31. A nethod of expanding hES cells free of

ani mal products, feeder cells, growh factors,

| eeatithie hRBhiRiciodtdel RGO solubid fe8INBBioa i d Moh&itidhed media,
conbi nations, amno acid supplenents, vitamn
suppersipgdhe siEpy ol ast growth factor, WD 2007/ 141657
PCT/ 1 B2007/ 002292 169 nenbrane associ ated st eel

fagfor, isebiRif BESQif aF b Uellafi@hnued Bdtiin® RQMsi 8f minimal

conprising the steps of: (a) introducing hES cells in

a eseptighmedinm, periegetiacg; & Biwgnass cherishicagonagdeiaenipi(BhCG)
med; t; an rogestin and a (3-human chorionic
gong%g%rop?n‘((ShCIQ agoni st; and (b) incubating the

st €m celihgnbating theestpmrcgtls pea tsmpdseyre Glaboud 34Hotr alzge38°C
i n.an_environmen §, 3. 50 b 69 b

o St RagRLb Fhott Esbe # B LB G HARECER spout 12
nmethbo tofabextptdichurg hES cells of claim 31 wherein said
cell culture nediumis RPM. 33. A nethod of

ex arﬁ?(lf(t;ﬂgd ho"i’se)gﬂglnldﬁxgﬁ £E$ ! Sl %tl c{a' ey Isfi? &1 culture
(c)y taking an 1 qu of 1 ncubated stem cells of step

( b)mestnerhes RP3IL d al i quot contains at | east one stem
cell, (d) resuspending the cells in cell culture

medj um.al wi t e [ . . the
oo i pE RESTRAC HEMRim B tui A B o i

wi t hout progestin and (3hCG agonist, and (f) ) )
i ndabat itaginghan ebhite ef incubetedestemuedlsop! sippu(b)3uleren said
abaout 38C | ' of about 3.5%to about 6%
caF@gﬁgﬂgé&?ﬁgﬁggégé%%%@ﬁﬁé&%ours to about 48 hours.
34.(dA nekhogending tixacelisng deESultetd medfunc hlwing) v8ith progesterone
wher ei jd.incubation is carried out in a water
jaé?gﬁgﬁﬁg 1PeéﬁﬂF re incubator. 35. A nethod of

exgandi ngiding heldels af cal aukud mydianevithsad progeLim and BhCG
cells in culture nmediumare incubated in a

bid@%ﬁﬁéﬁpﬂle contai ner under substantially anaerobic

congy ti oRsubaddg the BBINAG 18fperaRaB drABnltBA °cablaboMf 38°C in.an
claim 35 wherein said stemcells do not differentiate

on §avBPRMERief heut RS % 60 7hay 166 rarber diggde fpugmp 32 hours to
17Qﬁgzt4£h hod of expanding hES cells of claim31
wherein the hES cells used are isolated froma 3 day

ol d enbryo via nmechani cal neans.

A method of expanding hES cells of claim 31 wherein said incubation is

carried out in a water jacketed cell culture incubator.

A method of expanding hES cells of claim 31 wherein said stem cells in
culture medium are incubated in a biocompatible container under substantially

anaerobic conditions.

A method of expanding hES cells of claim 35 wherein said stem cells do not

differentiate on proliferation.



38. A nethod of expanding hES cells of claim31
further conprising the step of testing the expanded

waee@miewb! s for any contam nation. 39. A et hoRPCD1B2007/002292

37.

38.

39.

40.

41.

42.

43.

expandi ng hES cells of claim 31 wherein said culture
process is carried out in bioconpatible containers.
40. A nethod of expanding hES cells of claim 31
wherein the ratio of the aliquot of incubated stem
cells to the cell nediumis about 1:3.5 to about 1:35.

41.A BRI OfexfanBnpHER 1shdEZ 158t B vitfer&ihahdhBY cells used are

wherein said incubation is carried out in

subsalatad fom § 3dax@ld prdrorNip mechapical moansa pet hod of
expandi ng hES cells of claim 31 wherein said

I NCAlRaitheN of SxpRidg BES Qufls b cRiACANRAHP ESmﬁﬁQﬁng'tH@ Ktep of
where the volunme is alnost conpletely occupied by the
nedegiingdhel cxpraded pem ¢rls forsanyegomtamingtiger t i cal

position. 43. A nethod of partially differentiating

hEQ\ eflth b 86 AlirdMER IR SMEHS 31 VARG safbdifire process is
grow h factors, |eukaema inhibitory factor

supeireaderiitan piagpmeatible coptabionsit i ons, ani no aci d

suppl enents, vitam n supplenents, fibroblast growth

f ach lethdEBPEANRIREION adiRbSLSE! 31 3LEin 18O 6F the aliquot
steel factor and conditioned nedia, conprising

t he
st egf sn@pbatedzprem selioipuibe aefl mEdivme iy abauk 1 3. T abahil B8 e
medi um consi sting of mnimal essential nmedium and
(b)al ﬁ%@étdfngxﬂahgin%t B% Ghib Sradladn BANRAERIA 58id0Mcubation is
about 34C to about 38C in an environnent of about
3. sgried eudnsulstantiatiy sRasIpbigicairpemenbhout 12 hours to
about 48 hours. 44. A nethod of partially _
di fA ehembhiads BhaRERCRES Tefb ot Ahith 41 WREFRI RaR@indubation is
cell culture mediumis RPM or DMEM 45. A nethod of
parqaragd guidnfbfieoamatiply eaptairss whernedhevolymy iy akpost completely
Wh T . . : e : -
| BBt Bythe LRRTIAL I Bolie ERo b 5 B Fal Hon
PCT/ 1 B2007/ 002292 171 46. A nethod of partially
di fAercthed af pagalEdifdarntiation StehsaBeswbaiog] pedgcets, feeder
ste c [ t j : j t ' :
bi oécaolrsr’p %‘%‘%ﬁhe @%cgn ‘a :i%lg(ra gﬁlg&d glﬁﬁlﬂggﬁ s? %ér{l??aﬁ% iégnee?lgg?' cmmera}
c onwinthinatgansd 7amifo metido dupplepants avitamidi fheplementas i figoblast
CERPERU b hRR AR MOSEEID SLg AE (Bl Syee uctor ana
pardanditioned imiddéd, entnipaisingghd Espcef:1 s of cl aim 43
further conprising the step of testing the expanded

D AT ) B g LR o i

whesssemiad adediuvngydridur e process is carried out in

bi oconpati b)] e. cant aj ner 0., A net hod .0 -al l o
o T8 Patenbsing e HeRtislls 48 erarius ofApd H s out 38°C
r atinOarD Envitdigndit icfutbond B.5%0 ao bdbed 658 esboeldisxitle féhsbout 12
cell nmediymi bout 1:3.5 to about 1:35. 51. A
neﬂHBHSB¥§%%¥§§§PWV'differentiating hES cells of claim

43 wherein said incubation is carried out in

44. subat@ehbaldfpasel 9hditfefnyinfifs ABRt cells of claim 43 wherein said cell

45.

culture medium is RPMI or DMEM.

A method of partially differentiating hES cells of claim 43 wherein said

incubation 1s carried out in a water jacketed cell culture incubator.



52. A nethod of partially differentiating hES cells of
claim51l wherein said incubation is carried out in

wher@compat i bl e contai ner and the container i s REpPiB2007002292

46.

47.

43.

49.

50.

51.

52.

53.

54.

a horizontal position. 53.17A process of preparing a
ready to use preparation of hES cells and/or their
derivatives for human transplantation conprising: (a)
obtai ning hES cells free of aninmal products, feeder
cells, gromh factors, |leukaem a inhibitory factor,
Suﬂpﬂn%ﬁ%ﬁtcﬁfﬁérﬁ%lﬂﬁﬁﬁfer&ﬁﬁﬁhg ABSORSls ofAMiRO4RGherein said stem
suppl ements,” vitam n suppl enents, fibroblast growth
faé?lb‘r in ciwsr awéma%mn%&l@@teét bR bigeewpatitleqepfainer under
t:Irﬁ’ﬁh9 cadiddsoned nmedia, (b) centrifuging
sal stem ceI S to obtain a pellet, and (c) suspending
the pellet in a bioconpatible_sol ut| on. 54. A process

of Apsphed; efpagtizibadifferentigtiag hESpeallstafsipinr 46, E@eafém said stem
an for human transpl antati on of

cl gé’l?ng%‘gﬁféu?m eg(?{%%’g%érr%ﬁg?%ng VD 2007/ 141657

PCT/ 1 B2007/ 002292 172 dz stori n% the preparation at
abdumethpgefipsrapbudiferntatinn HESels Ivfwiavg 4hBirdenpemprising

r ke wher ein
SR bRt e R Bl R B e iomh o
55. A process of preparing a ready to use preparation
of Mpssibed |of partiplly difieicntiating bEt fellss of slamufidnwherein said
1 aDARIHOAL Whalie bl il Rbofipabfld dildifilrs COMPY [ ST NG
esting'the preparatlon or a y contam nation prior to

transpl antation. 56. A process of prepari ng a read )
useéh me&paircsﬁnamﬂlbfdlff%n@ew&hﬁﬁ@ﬁm of plajm 43 yehereintt Q/@élo of
fo FIRSBLAR' A QBuOTo AL ARaMRPICbut 1S O EPabout
ceIrt %f %rﬁsgéer?l V&llt Fovgls ob tlgllén\ggrﬂ g are abou
prdoﬂﬁced by the nethods of clains 31 or 45. 57 A
met hod of storing a preparation of hES cells and/or
thef gk n FAHPLE Sk RGkein said
(o mlRed e hiferc MRl rERNELA) 07 FARPLS VR sa
derinadative s Eregphewdn bybdtamiallysetaide elﬁwmrmnqntSl or 45,
(b) adding a cryopreservation agent, and (c) freezing
th 7 f d
G o iehga He BRAUY clrel:yBRRLES Ettte BE ol IS) "HherBin i
dernnmiiatioe s odmedloatt m bidcompaeble dontrinetdnd thé cohkiner is kept
armunﬁ1 af sa 1t Jopr eservation agent to that of
cul't &ré"ie S I%rom about 1:500 to about 16: 1000.
59. A net hod of storing a preparation of hES cells
and{ grodeheiof paiamiri\ngta veedyab usel meparsomios hd&iSnceki ahd/or their
sto contai ner. 60. A nethod

of LePSfitsS " nftais ST RSN P0r Cherr
derl vatives of claimb57 wherein the cells are frozen
at (a)ooutobta_iairtgo hEBowtlis- 268€. ofs animlrrmddodtsoffeetdeeaqeillﬁ,g geowth
di ﬁ%c orsl., leulg'or ?hg Llhg étrolr)f1 gg%tér S%lpa) %n alelt g'u}xeral combinations,
t heinsipe uhc_nd ah_mpkﬁﬁéres;t wuanampplenfentﬂiSﬁbleiblast guntlorfactor,
LPS{I}%}B %&%%gsglav esd steee} fgctore ls'ol%bpe s!tgcg fgcrtgre anfc{ condaldngglmedia,

(b) centrifuging said stem cells to obtain a pellet, and

(c) suspending the pellet in a biocompatible solution.

A process of preparing a ready to use preparation of hES cells and/or their

derivatives for human transplantation of claim 53 further comprising:



WO 2007/ 141657 PCT/ |1 B2007/ 002292 173 cells, growth
factors, |leukaem a inhibiting factor, fibrobl ast
w@e@atiiiefact or, or conditioned nedia. 62. A neCHRR@FH002292
claim 61 wherein the hES cehls and/or their
derivatives are produced by the nmethod of claim31 or
45. 63. A nethod of claim61 wherein the disease,
di sorder or condition is selected fromthe group
consi sting of cancer, stroke, genetic disorders, liver
di séd)dder storingghe pogpasatioalat dbaar-U81G to sLge I a), e
di sorders, famlial disorders or traumatic disorders
of (¢)e nehavoing thy SRS pry@Rs atidrifiatGiaSI9 RS tra®kplBntation,

N S

muscul oskel etal di sorders, reproductive and fertllity
disorders arthritis and bl ood disorders. 64. A
od_of cI i m63 wherein the nervous system

St s BECESS,P e Prepayes &pr?@%x 49 USePURISIGPS PR REY adls daléor their

sel getiedivies d6F hiigiag rtﬁéﬂépﬁﬁfhﬁbﬁtdfnélaﬁxf) 537 53 Burther comprising
Cerebral Palsy, Erb's Palsy Mental Retardation and
Pr o568 thrapreRirption R a@y copamiyatigeprix tawiteherlanthtion.ai m

63 wherein the nervous system di sorders are
56.deg@nprorbisver pfb@&ﬁﬁgl% ﬁa)zl@} %nugé %Qéﬁiaﬂtﬁms@f ﬁﬁge&llg S3Yor their

the group cansi sti ng Al zhei ner'’'s Di seas

Cor Arstyss for lﬁé’@%ﬂ#’e‘i‘%&spkﬂﬁta“aé@ff e %A‘araﬁllem {he@Sieslls and/or
AL T aRiYderivabo8® Rh!

Neur on Srggase B%%ﬁfgpﬁégggﬁg#géﬁ eQndg9&§5fcmnns3lor

Cer &bel | ar Atrophy, Parkinson's Di sease and Spi no
Cerebellar Ataxia. 66. A nmethod of claim63 wherein
57.t heA”ﬁfeHﬁM%ﬁM%hﬁ?‘ d}%n%g'c(r?ﬁ&? o LA RRY S thtep- deriva{;ives ina
ec ing o

nervous system se om t he group consis
Br aVitbRetragétiongsmeprisimpst El ectric Shock
Encephal opat hy, Post Rabi es Vacci ne Encephal opat hy,

Spl | &féﬁgﬁmgﬁ of ﬂE'SrééllQ?ﬂd/\é? g%‘ixa(ﬁén\&%tﬁ?%sgén%pareg by the

A nethod of T , wherein € nervous s
di sBredwdofplamGer e  Vascul ar Acci dent or Stroke. WO

20034%12%g%ngg&%g&ga%zzgg 174 68. A method of

cla & Nervous m di sorders are
f am{d)i al freedndithé cails aselbcant—naﬁtd :ﬂﬂmt tIEeCyr oup
consi sting of Hereditary Spino Modtor Neuron Di sease
and Huntington's Chorea. 69. A nmethod of claim63
wherein the liver and kidney disorders are sel ected
58.f r otk meHwdgeH sﬂpﬁogm; ipsdparegionf ofChES hasls sardfort theirldetBiatives of

End enal Nephrotic ndr onme and
N oS 8E RGN B BER° S ine RERIb b i ho Pl R o hassat o that

t heoBdilturehedige issframebsel ESO@€b At theogr oup
consisting of Arthritis, Awtherosclerosis Buns,

hb g cers, Press Psor.i asi s,

59. Sy o e ioPln AOERS 3, RO o B Scheul Tty deriatives of
rret tleth 67 vdHeadims6id s\tvhegcejsﬁn rarbeocauﬁlsannawzgmﬁmﬂexs orders
are selected from

60. A method of storing a preparation of hES cells and/or their derivatives of

claim 57 wherein the cells are frozen at about -18 to about -20°C.

61. A method of treating a disease, disorder, or condition in a subject, comprising
administering to said subject a therapeutically effective amount of hES cells

and/or their derivatives, said cells being free from animal products, feeder



the group consisting of Thronbocytopenia, Systemc
Lupus Erythemat osus, Sarcoidosis and U cerative

w@iortaws7 72. A nmet hod of claim63 wherein t hePQBIE2D07002292

62.

63.

di sorders are selected fromsthe group consisting of

Down' s syndrone, Ankyl osing Spondylitis, Thal assem a

and Huntington's Chorea. 73. A nethod of claim63

wherein the eye disorders are selected fromthe group
consi sting of Optic Nerve Atrophy, Pthysis Bulbi,

Macadiig) gloegR fR¢tais, Mdkacked inhibilitg Bicgte fbestast @@éWaafactor, or
Abr asi.on, gor neal Graft Rejection and Corneal U cers.
74.°RAfgREeha.c| ai m 63 wherein the nuscul oskel et al

di sorders are selected from the group consisting of
DucAemegiod M&wham @yaélhomeymzﬁﬁng QndfRPHeRT derivatives are
Muscul ar Dyst rop }\4 G rdl e_Dystrophy, Spinal
MugEgAnged ,&W@ﬁl’i@et %Hfd@é‘&ﬁéf’r§ Muscul ar Dyst rophy.

75. A nethod of claim63 wherein the cardi ac disorders

ar eAsab@6d oF 4ol ReherGhQHP dERAS, HiddierObr MRS isAdelected
I nfarction, Right_Bundle Branch Block, Restrictive

Carfa?lar% SEUR, Consisting of ganesr.estralien genaticalisqrdatsd lixerahgprders,

c%) meid1e s FHSEASEe o e NP2 800 76135611&557 familial disorders or
PCT/IBZ 07/ 002292 175 76. A nethod of ¢l aim 63

whramatichdisgrdess efitle QFI?XP@% spgtems ghenpdaslisordarst kkin diseases

gr e
05 R RSB GRSl UCEI By s, i
Hepats@detSI. uhnascullsakeletal ndlsanddrssprepeddu@om malmfcntmtﬂ 7dlsdkders,

t1s an%iéoe}oiﬂgls% er ein the di sease is D abetes

56 f or treating a subject with a
dlsease, di sorder, or condition conprising

64.adm\nimsttbod ngf aclamer aﬁis‘eut/he:railnl ythef fheotous e systemntdisﬁrders are

65.

66.

67.

hESceI or their d din ned

fr S forinenfilieBlods e Bl HBR1G o i erehiane cime of
medAatisgy @etrébrib @atsys , EtbauRak Bentii Retatdagioh agid Progressive
fibrobl astl %{?&\M h factor, menbrane associ ated st eel

f act U E3Ye steel factor, via intranmuscul ar

i njection or intravenous injection or epidural

| Nj Aaohethod of clapi 68IkdkradRtiRed@vol sysRint aliBtdeag are degenerative
[ nJ ection or supcutaneous injection or intracar d,la?z%eimer .

i nj REVPERSHHCTP APSUALATSECtel] ot 1R PUR APRttgce

| Nj BWeh®) ObrtiPbadal D ERhe@Bph, TRbFREs qrAddnbﬁalree%@ N&rophy),
application_or_ intravenous infusion, or via

neblemseptia, Bredgreicl’sy Aipxiag Mytos Newrpmiseasss MutiplgsSclerosis,
or ®iido IMmed (R¥E M ARSphydPAAGNsohS DivIEL RRA sgin& lc2tdBellar
78 wherein the hES cell s and/or their derivatives are
prodirxéd by the method of claim31 or 45. 80. A nethod
for treating a subject wth a disease, disorder, or
congirhé@hd of climign wﬂ&eﬂmﬁé ﬁéﬁroﬁ;]?ys?é?ﬁ GRS Ql%' thaimas of the
ef fective amount of hES cells and/or their

derperyer B8t sglssied frop, thoerewp emsistingsd Biain Demage, Coma,
cel b Bloib GRIROH ot

di seast eﬁ %Itl sor der, g%%%% Po@’g%t?Rc gll; %%cfgqemgg%&h%bpamy’
t heSpingl Geitd Rarangy @rlnnthmand W%ﬁ@&ﬁ# Bte.conpri se

hemat opoi eti c stem

A method of claim 63, wherein the nervous system disorders are Cerebro

Vascular Accident or Stroke.



cell progenitors, neuronal stemcell progenitors,
nmesenchymal stemcell progenitors, epithelial stem

w@edolr/1preeyeni tors, renal stemcell progenitor SPCT/IB2007/002292

68.

69.

70.

71.

72.

73.

74.

75.

cardi ac stemcell progenitonus, or hepatic stemcell
progenitors, or conbinations thereof. 82. A nethod
for treating a subject with a di sease, disorder, or
condition of claim 78 wherein the disease is selected
fromthe group consisting of cancer, stroke, genetic

di QOKGIRASI Jfi MBln @3S AMERIS thdl LB RBEBical dHor@dders familial
degenerative disorders, famlial disorders or

t r SoRditipes grlesicderampthe groupereRingy ot dfgredippry Spino Motor
20k BRéafRGHA BN O0LeRéreal 76 vascul ar di sorders,
skin di seases and di sorders, auto inmune disorders,

eye disorders, Kkidney_ disaorders, cardiac disorders

mudemelsiaisiaim ¢f whrisi b lvep gpblidary disoriras Pgrelopied,from
di Qs dehidy caidiftidel bf @RfolL QRdudi BREACERd Riee RABE PR ase,
for treating a subject with a disease, disorder, or
coMNephrasic Sndedme and PBempnar Bick dideesadi sease, di sorder,

or condition is selected fromthe group consisting of
A & MK OF QoS &SGR BIn th SRACALGUBRRe sALBAISS the group
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Cer ebel |.ar At rophy, tic rve, At.r rkinson's .
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Progr essi ve Supranucl ear Pal sy, Psoriasis, Pthysis
Bul'beTsS- Restrictive Cardi onmyopathy, Retinitis

Pi gment osa, Ri ght Bundl e Branch Bl ock, Sarcoidosis,
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Dystrophy, Spi.no Cerebel | ar Atgxia, Steven Johpson'
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Thnagbagat Dpafiphy, Thab asis@siPystldbBRr SbibyeMoetilht Atrophy, and
Vegetative Stafe stic Fibrosis, Interstitial Lung

Di fSM‘@GE’:ﬁéPﬁS ophYor i pary Ovarian Fail ure,

Apht hous U cers, Hornone | nbal ance, Osteo- Arthritis,
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adm ni stration of "hES cells and/or their derivatives
doeArtepytdisease.



cause tunours, teratomms, or chronosomal changes. WO
2007/ 141657 PCT/ 1 B2007/ 002292 177 85. A method for

wo b@7nswat mrent of Spinal Cord Injury (SC) of BCHIBXE&W02292

76.

77.

78.

79.

80.

81.

82.

conprising: a) admnisterinmg about 750,000 to about 80
mllion hES cells and/or their derivatives via
sub-cutaneous injection; b) repeating step (a) after a
pre-deternm ned period and thereafter adm nistering a
therapeutically effective anmount of hES cells and/or
t Nl heth@ardr Bl @3SwhbiRin thE bABMS S dted MeQElelRA:frdhh the group
adm ni stering a therapeutically effective amount of
hEspsisting ofiddnge Mieloid denkacatipy dlenograpiapmasaf ghe Adrenal
ce e g

o G AR R e MR e R o P *P%??%senou%m-
| njection or infusion; d) adm nistering
t her mpthodiafaldin &, dersin dhedisense I%qul?E@Sé\éﬂﬂléus and/ or
their derivatives, wherein said cells conprise
NEY %&ho&tﬁ)g' ﬁ“@étn Qr Qﬁggétt @itk aV'dﬁ:egéy A4EHder, or condition
i njection repe ald dose after a pre-
detempiising mlmﬁem@nmqn@empeﬂlx rﬁéfeébvmmmcmtdﬁrf hRa cells
Su?ﬁ]%r 11555 ?% c19¥,1r & r{ 1@1 gglf{ﬁﬁencg’lagﬁmq 8|;89'fééder cells,
exam nation; m i et erapeuti cal
ef fcemdltmaechnmma gfowltESfaceirk,s leultacthy ntlhbntmg factor fibroblast

deriva wher.ei n sai d. ri se 0

Celglr thmr \l;"ﬁg% lnbefnébra{ﬁ gssogﬁtge(i steﬁ%c gaé: or or S }Jgfe 3941 f%(t,t%{n via

ad Hhtfarﬁh:&ihlaiign@edtimr apeintraceiony ﬂfjécﬂn@hl ve apfidural m_]kctlon or
d/ or eriyvati.ves,

ES I
cerpEoERmsrster nan A BRE FRalPS B GuERIEBraR, Tyection or

| ntifidddaedal ihjebe6t i Nin@hcywHb iajerebA Cirdintadtdcal aijé@iosr or by
g) admi nistering a ther apeutically effective am)%lnt of
hEdoRiea] appligaidgms Pr inealesionaf pppliGajion oripERgmoUS dpfysion, or via

cel 0gakist b1 rQUEIH iR 1Scal d
Co RSP 3, BOMSCOPL P S Bbl pi0% Sc e su c

adrepsst eri ng a therapeutically effecti ve amount of
hES cells and/or their derivatives via deep spinal .

| Nj £GLEDBI WY SlatRefg SidGiRftht HES TR GndARAMP derivatives are
2007/ 141657 PCT/1B2007/ 002292 178 i) administering a

t haradeaedibyahe pediddefidlaim 2houht- of hES cells and/or

their derivatives via intravenous infusion; wherein

St ePSndiAdd 8tdrdadfhg & SibfRE Wihth %Eas@' di8brdef) (Ertdﬁﬁdmorsl 6of claim

remai ni ng steps may be" carried out in any order
A i howren the dhemapsutioatly effectiyaprneinigel BES a¢qilsgansleptheir

(f Me&%*&é!ﬁg aﬁé{utsis%%oo(tg)abowdd milfi6n SHRJ ect exhibits

clinical signs of récovery fromsaid SCl. 87. A nethod
of claim85 wherein the hES cells and/or_ their _ . X
derA wegthod fordreatingraomnbicst With & fisessst diserdst 1 @nditon ofclaim

45.78 wherein the hES cells and/or their derivatives 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.

A method for treating a subject with a disease, disorder, or condition of claim
78 wherein the disease is selected from the group consisting of cancer, stroke,
genetic disorders, liver disorders, developmental disorders, degenerative

disorders, familial disorders or traumatic disorders of the nervous system,



88. A nethod of treatnent of SCI of claim85 wherein
about 750,000 to about 80 mllion hES cells and/or

W b@rn4@eT i vati ves, wherein said cells conpri SECT/IB2007/002292

83.

84.

hemat opoi etic stemcell progenitors and neuronal stem
cell progenitors, are suspended in 0.25 to 1.0 m of

a bioconpatible solution in step (a) and step (b).

89. A nethod of treatnment of SCI of claim85 wherein
about 750,000 to about 11 mllion hES cells and/or

U N@Adbn BP i 36R8drY, Bskein WiSIaSesNakP ifbofcfRlrd, SO TRIMBR disorders, eye
hemat opoi eti ¢ stem cell pr ogeni tors and neuronal stern
ceﬁrlsowﬁ:sg ehidney sliserders, sasian ddigoriarsp. puycyloskeleal disorders,
bi d of
trlg'3 {bpfﬁ %%I?{ H#) cﬂFaljld?nrsS te{%}dnﬁg%%ﬁ}sg% 000 to
about 80 mllion hES cells and/or their deri vat ives

whérmietiod fpitreatinesa swhipetiveish a ldiseate disoasdarconeqnditia of claim
pr S.an r t P r.

e et e L e
| ncmtsmmgg)of QAcuté Myt¢iodl obewtaamna, S%Mwmcmm d Arthritis,

t _of j ect ith, S lts |
e SRS eV b LRl M, P Fuge R
of Alsheghepsaideade, Ade@mgrswmyu&lanﬂbﬂadr samusmalummmphy,

nervaous_syst em di sorders a rebravascuyl ar ck

c oSN SPRG2RH NP HITSt o QB%%H?”? §e188H ﬁff%gt?g‘f%o Coma,
m o131 h&ers eCbmeaN et Rj&dtion( €1ories-BYES  D¥JERERLON of the
said cells conprise neuronal stemcell pr ogem tors

andiesYouRe fattEPei €PTORABE eHife¥e MHiseait g Bt s Depgntia, Downs
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2007/ 141657 PCT/ | B2007/ 002292 179 intranuscul ar_ . L
i nPelsyi Bscia Beapalardduscularj Retiraphy. Epitidityr Risesarpekagdereich’s
i nf n r | C [

BT RGN0 IR RS L Bl S S Mot
comiﬂurcm ri@lsa@aen ridsnéngton s abbarea, 7150ab(b©t$ tRisegsoutLimdo Girdle
m k. on hES I .0r I S; r
T R S5, B a5 FREABLIYE Sy Wfin,
pr MﬂnplecSeierdslsa Matbrc Nearmnﬁ)ssease Mpyodcaadiehdafsrction, Nephrotic
i nj.ection. reat ment_of ¢

unSoaeENionee B3 uph SRsER  freSoRb Lt Sy Otivo-
| NPank CeRyFRRAH Ah%pﬁﬁ,f Olpﬁb Nevbeamrpplly, fhrkipsde Disease, Post
danaged skin hod fqr treatnent of clﬁi m 94%
wh &N o ShEthi SEGTRIRINENE:  AOFTRADFS Yacgar. Encephalopathy,

Oi PhiRiMe, SRR ProfredQloSAUpraficiar IPalsyd FedhR, fRhysis Bulbi,
treatnent of bed sores conprising admnisterin a%

out
75Reamytive CCaimyamthy, | RegritipBagmeniosaanight Buasle Branch
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inj ct| on S ~
| PP e EANGE A U AL lce, Ot
di sdmt}cfﬁrss Hzmmfsl Syntﬂgomd mndiGtteargeny higpufectay Shat@opathy, and
abqut 160 mll n hES cells and/or their derivatives,

whepoganmag obu memia.

A method for treating a subject with a disease, disorder, or condition of claim

78 wherein the administration of hES cells and/or their derivatives does not

cause tumours, teratomas, or chromosomal changes.



cells conprise neuronal stemcell progenitors and/or
hemat opoi etic stemcell progenitors, via intravenous

WO pjogasiedh, subcut aneous injection, intramuscuPEr/1B2007/002292

8S.

injection, intrathecal injetion, epidural catheter

i nfusion or sub arachnoid block catheter infusion or
conbi nations thereof. 98. A nethod for treatnent of
gangrene conpri sing adm ni stering about 750,000 to

about 160 mllion hES cells and/or their derivatives

Vi g I REhaY eReUthe hBhEdnk O8% Sipial acy@cqhﬁ&ylgmytdfoa, subject
or |local application at the junction of viable and
de&8gmPri8®Fe or conbi nations thereof. 99. A nethod for
treatment of conditions associated wth ageing

conpri S'a?:g afim;Ristdrflyl BE0APP36,000 % Adut Bo0aRAHon1RBS cells
mllion hES cells and/or their WO 2007/141657
PCRn{/Bp &7 U2 PES VigEUREHIaRORUSIRISCUPR | nt r avenous

i nj ection, subcutaneous injection, intranuscul ar
injectiqy, |ogplarRBPitis ad) Mikrl NpRUSRERShAD pBfiodai@ShdrBafter
a bi oconpatible carrier. ° 100. A method for treatnent .
of adimanigieniog atesrenantisallyl affestivesmount ©f S jcshs japdipr their

gel,,. -0l : : asol spray. 101. A nethod
fordB??gge%E%mo'ﬁ %nggg{lg I\}gﬂ itus conprising

adm ni stration of about 750,000 to about 160 mllion
human erfBr y orddminiséarinena pherdapentisglly stegbve aaoupepf HES cells
Vi a_ Latr n LN cukar. innj i h

oo R e R oo e DG grom oot
compogeitng aminhemaopoiehy steaborlt pOEONIOPS, Yie ialbaienous@jection
MIA gqg.hgs cells and/or their derivatives, wherein

said FPs’conprise hemat opoi etic stem cel

progenitors, via intravenous . injection, subcutaneous

i njectiab, indoamgoiigae thegpetticelly dffectine amgivat of hES cells

e PO e Y g TSR et sm ol
Cgrpioganiatm{,ll an _E]biﬂgradginiecﬁbnphmd rre;i&%in\ghzzriéi do@?i:ﬁzr a pre-
a ni stration . uri ng angj ogr aphy. . A, 0

F orlef et Sopru e e Ah ey s of e wbieg et Repsga by
adrgliical 84d/BEnaneeicabOx Mibatien,about 160 mi | lion hES
cells and/or their derivatives, wherein said cells

conpri se hemat ppoi.eti.c stemcell progeni.tors al 1N
produci Ny st e?f?‘g‘é‘ﬁ%eﬁ})‘f%ﬁe FrtaBF%ncéﬂ?ﬂ %ﬁch’ﬁ E?ﬁ'?un? of S celts
Pr ashdfdrNthesit @BiclJes, AWHGENAI §0d Scelldi othpliscaviedns! stem cell
I njection, subcutaneous injection, intranuscul ar

i nj REEBSIBIRTS, Vivt FGBIWBIRSIPRE Usi on, or |ocal injection,

or combi nations thereof. 105. A nethod for the

treat nengy of d&ﬁﬁiﬂiétéﬁxyg anﬁgﬁgaﬁt&ﬁugtéma% &‘ag’fdiﬁf. ®f hES cells
conpri sing. adm.ni stering about . 750 000 tq about 160
m 139N el deriydivgsg MgtereIp gt i GNP pefppnpksipm cell

saiglos@litoPs ¢RNRrAtEEcA BIBERROb b Gr&h@BIdbek catheter;
progenitors, via local intranuscular injection,

intratesticular injection, or throu subcut aneo

ki i b Bt | OAVRISCR R SO RPAYRLY GreRSRarE GAGES cells
t hesfrRadr 46 dbriv®iRad Wiheihh6aill r €MsMesthpAde neuronal stem cell
Muscul oskel etal _Di sorders conprising adm nistering of

aboPETBYrHYE Pilupldntectien ohFPifrghcHRYeEel | s and/ or
their derivatives, wherein said cells conprise
neur onal pyst ema@alristBHE aNhbRAIHSutdlil Oéffective amount of hES cells

and/or their derivatives via deep spinal injection on either side of the

spine; and



WO 2007/ 141657 PCT/ 1 B2007/ 002292 181 henat opoi etic
stemcell progenitors, via intravenous injection,

wa@ameasmsaeous i njection, intramuscul ar i nj ect PONB2067/002292

86.

87.

88.

89.

90.

91.

92.

i ntravenous catheter infusi®n, or conbinations

thereof. 107. A nmethod for the treatnment of Eye

Di sorders conprising adm ni stering about 750,000 to
about 160 mllion hES cells and/or their derivatives,
wherein said cells conprise neuronal stem cel

progeni trs, RENRERPALS tergl-aitas) bife@NRIANLER! §f hES cells
and/ or nesenchymal stemcell progenitors, via |oca

i nendorthsirglerivajieest Via intraygpeustiBfSEWs | nj ecti on

i ntramuscul ar injection, retrobul bar injection,

in : [ [ : ; av be
conpirat paps T MR WRgRHich CL BRY SRR FRkiipe s mav b
of c@yiedDus by asrerdef cl ai m 107 wherei n about 750, 000

to about 160 mllion hES cells and/or their

derivatives, wherein said cells conprise neurona
stemcell progenitors are adm nistered via retrobul bar

i njAectetiond ofl€18im ASrfatthetcdoprising repeatingsiep @F fatipwed by step
Di sor der. f .clal L: : bout

Lo oD et e PR E Pt oy i b8

wherein said cells conprise neuronal stemcell =
pr dyenéthed of laimddi wihetein dle WES celi prd/pr teajy glerivatives are

injection 0 f.or treatnent of Eye
Di ?6?&(3‘5%%bgﬂj}ecwgﬁlr%q%g??a\?\ﬁeaﬂe?%&gbout 750, 000 to about
160 mllion hES cells and/or their derivatives,

whek sisthashoireasmiensotyRbef eleinmBs ersisinmbost £H,0e fo about 80
P ORI Gl AR, ABRYLEThdi0 EORLATL, LRBES A LI comprise

t r éat ment cor neal abrasi on. or the
t r éatramoploiafc dtemgedll pargdeiterscanpnéwsdmd sieni sellsp®gemitprs, are

i T R T Ry

neyppnal stemcell progenitors and/or hematopoietic
stemcell progenitors, via intranmuscular injection,

i ntravenous.j nj.ectjo ebul i.ze

corfb PG AGEHEERLP ST BF STaim KRR, AHORE 750009 fpout 11
of oo NED &k deiF o QhEF | Grivatiael)i wheieaf isagl c@bhoudomprise
750,000 to about 160 nmilljon hES cells and/or, their.
derleARAIC §iat 61 Progentiorseands nEy AR Semnesl} Brpgpnitors, are

st efisG&ldkd Y 298814 ®f3 o2 A Bl RontpRIBIARRItRIN i6 stpaf). VO
2007/°141657 PCT/1B2007/ 002292 182 cell progenitors,

via i ntrapuscul ar inj iQn, or j ntravenqus. Lpj i 0
or A RiBAL Fepmenhat S61 of gatm A5 Theies font 7000 16 Bout 80
trgalifeNtnd ARt Bowsr Uhier Serdndived, Nehetti€ 6datd cells comprise

conprising _adm nistering, about 750,000 to about 160-
m | HepestiopfEssicc gtems ceth dregenitaw; #nd gewyal sig@scellprqespiiors, are
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and/ o hemat opoi etic stemcell progenitors, via
i ntramuscul ar injection_or intravenous _injection

. or .
conbimethp@ s claier Bowhenein said trrafmerf Forbierss Yithatiptesults in
of PBLERIBIABLIdbSaQbrebhe knee and hip | oi nt

A method for treatment of developmental, degenerative, familial and traumatic
nervous system disorders and cerebrovascular aftack comprising administering
about 750,000 to about 160 million hES cells and/or their derivatives, wherein
said cells comprise neuronal stem cell progenitors and/or hematopoietic stem

cell progenitors, via intravenous injection, subcutaneous injection,
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A method for treatment of claim 93 wherein said hES cells and/or progenitors

are mixed in a biocompatible carrier to be applied to the damaged skin.

A method for treatment of claim 94 wherein said biocompatible carrier is a

gel, ointment, paste or acrosol spray.
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A method for treatment of bed sores comprising administering about 750,000
to about 80 million hES cells and/or their derivatives via local or topical

application and via intramuscular injection.

A method for treatment of auto immune disorders comprising administering
about 750,000 to about 160 million hES cells and/or their derivatives via
intramuscular injection, intravenous injection, subcutaneous injection, intra-

articular injection or intravenous infusion or combinations thereof.

A method for treatment of genetic disorders comprising administering about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors and/or hematopoietic stem cell
progenitors, via intravenous injection, subcutaneous injection, intramuscular
injection, intrathecal injection, epidural catheter infusion or sub arachnoid

block catheter infusion or combinations thereof.

A method for treatment of gangrene comprising administering about 750,000
to about 160 million hES cells and/or their derivatives via intravenous
injection, intramuscular injection, or local application at the junction of viable

and dead tissue or combinations thereof.

A method for treatment of conditions associated with ageing comprising

administering about 750,000 to about 160 million hES cells and/or their
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derivatives via intravenous injection, subcutaneous injection, intramuscular

injection, local application in suspension or mixed in a biocompatible carrier.

A method for treatment of claim 102 wherein said biocompatible carrier is a

gel, ointment, paste or aerosol spray.

A method for treatment of Diabetes Mellitus comprising administration of
about 750,000 to about 160 million human embryonic insulin producing

progenitor cells via intravenous or intramuscular injection or both.

A method for treating Cardiovascular Disorders comprising administering
about 750,000 to abdut 160 million hES cells and/or their derivatives, wherein
said cells comprise hematopoietic stem cell progenitors, via intravenous
injection, subcutaneous injection, intramuscular injection, intracardiac

injection, angiography, or direct injection, or combinations thereof.

A method for treating Cardiovascular Disorders of claim 103 wherein said

administration is during angiography.

A method for treatment of Liver and Kidney Disorders comprising
administering about 750,000 to about 160 million hES cells and/or their
derivatives, wherein said cells comprise hematopoietic stem cell progenitors,
albumin producing stem cell progenitors and bilirubin producing stem cell
progenitors, via intravenous injection, subcutaneous injection, intramuscular

injection, intravenous infusion, or local injection, or combinations thereof.

A method for the treatment of Fertility and Reproductive Disorders
comprising administering about 750,000 to about 160 million hES cells and/or
their derivatives, wherein said cells comprise hematopoietic stem cell
progenitors, via local intramuscular injection, intratesticular injection, or
through subcutaneous skin injection near the epididymis, or combinations

thereof.

A method for the treatment of Musculoskeletal Disorders comprising
administering of about 750,000 to about 160 million hES cells and/or their

derivatives, wherein said cells comprise neuronal stem cell progenitors and/or
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hematopoietic stem cell progenitors, via infravenous injection, subcutaneous

injection, intramuscular injection, or intravenous catheter infusion, or

‘combinations thereof.

A method for the treatment of Eye Disorders comprising administering about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors, hematopoietic stem cell
progenitors and/or mesenchymal stem cell progenitors, via local intravenous
injection, subcutaneous injection intramuscular injection, retrobulbar injection,

intravitreous injection or topical application, or combinations thereof.

A method for the treatment of Eye Disorders of claim 107 wherein about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors are administered via retrobulbar

injection.

A method for the treatment of Eye Disorders of claim 107 wherein about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors are administered via

intravitreous injection.

A method for the treatment of Eye Disorders of claim 107 wherein about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise mesenchymal stem cell progenitors are applied to contact

lenses for the treatment of comeal abrasion.

A method for the treatment of Lung Disorders comprising administering about
750,000 to about 160 million hES cells and/or their derivatives, wherein said
cells comprise neuronal stem cell progenitors and/or hematopoietic stem cell
progenitors, via intrarnuscular injection, intravenous injection, spray, or

nebulizer, or combinations thereof.

A method for the treatment of Hormone Disorders comprising administering
about 750,000 to about 160 million hES cells and/or their derivatives, wherein

said cells comprise neuronal stem cell progenitors and/or hematopoietic stem



WO 2007/141657 PCT/IB2007/002292

113.

114.

115.

116.

182

cell progenitors, via intramuscular injection or intravenous injection, or

combinations thereof.

A method for the treatment of Aphthous Ulcers and other ulcers comprising
administering about 750,000 to about 160 million hES cells and/or their
derivatives, wherein said cells comprise neuronal stem cell progenitors and/or
hematopoietic stem cell progenitors, via intramuscular injection or intravenous

injection, or combinations thereof.

A method for the treatment of Osteo-arthritis of the knee and hip joint
comprising administering about 750,000 to about 160 million hES cells and/or
their derivatives, wherein said cells comprise neuronal stem cell progenitors
and/or hematopoietic stem cell progenitors, via intramuscular injection,

intravenous injection, or intra-articular injection, or corhbinations thereof.

A method for testing the effect of a compound on hES cells and/or their
derivatives, comprising culturing hES cells and/or their derivatives obtained
by the method of claim 31 or 45 in the presence of the compound and

determining the effect of the compound on the cells.

A method for delivering a drug to a subject comprising culturing hES cells
and/or their derivatives obtained by the method of claim 31 or 45 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.



