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relates to for |solat|ng 5 steni progenitor ce
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unbilical cord in vitro, culturing ¢bgpami otic nmenbrane tissue

under conditions allowng cell proliferation, and isolating the
stenf progenitor cells fromthe tissue cultures. In particular, the
invention relates 10 to the isolation and cultivation of stemcells
havi ng enbryoni c properties such as epithelial and/or nmesenchynal
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ori gi nisangienprdtepgor esllsoss enbryonic germ | ayers. 30 [0003] The

ability, of stemcells to self-renewis critical to their function as

reservoir of primtive undifferentiated cells. In contrast, nost

somatic cells have " a | i nBp@KGREOAUND OF PHEIRVENHONI due to
tel onere shortening (reviewed, for exanple, in Dice, J.F. (1993)

Physiol. Rev. 73, 149-159). Stem cell-based therapies thus have the
potential to begme. fSterd e&lld A& & rc@mbasmbum pasgeast gmesa%cm& to self-

2006/ 01935?enpe%1_|n§c%m?§{( %918 %g %Ilﬁerentlljar%g?n %n?tlple ceill or t:ssueeatyggs Embryonic
stem cells (from approximately days 3 to 5 after fertilisation) proliferate
indefinitely and can differentiate spontaneously into all tissue types: they are

thus termed pluripotent stem cells (reviewed, for example, in Smith, A.G. (2001)
Annu. Rev. Gell. Dev. Biol. 17, 435-462). Adult stem cells, however, are more

25 tissue-specific and may have less replicative capacity: they are thus termed
multipotent stem cells (reviewed, for example, in Paul, G. et al. (2002) Drug
Discov. Today 7, 295-302). The "plasticity" of embryonic and adult stem cells
relies on their ability to trans-differentiate into tissues different from their origin

and, perhaps, across embryonic germ layers.

30 [0003] The ability of stem cells to self-renew is critical fo their function as
reservoir of primitive undifferentiated cells. In contrast, most somatic cells have

a limited capacity for self-renewal due to telomere shortening (reviewed, for
example, in Dice, J.F. (1983) Physiol. Rev. 73, 149-159). Stem celi-based
therapies thus have the potential to be useful for the treatment of a multitude of



[0004] Stem cells as well as stem progenitor cells can be derived from

different sources. The "nulti-Ilineage" potential of enbryonic and
adul t sten\mp@log/ﬁ%%s been extensively characterized. E¥E¥/S&5b9$}9d31'}4he
potential of enbryonic stemcells is enornous, their use I'es

many et hical problens. Therefore, norf-enbryonic stemcells derl ved
fromthe bgne_marrow. fat tissue, derm s and unbilical cord
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exi stence Br ogenitor cells is discussed
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stem/progenitor cells is discussed controversially. On the one hand, such cells

could not be isolated or successfully cultured from term umbilical cord blood
25 (Mareschi, K. et al. (2001) Haematologica 86, 1099-1100). At the same time,
results obtained by Campagnoli, C. et al. (Blood (2001) 98, 2396-2402) as well
as FErices, A. et al. (Br. J. Haematol. (2000) 109, 235-242) suggest that
mesenchymal stem cells are present in several fetal organs and circulate in the
blood of pre-term fe’tusés simultaneously with hematopoietic precursors.
30  Accordingly, International Patent Application WO 03/070922 discloses isolation
and culture-expansion methods of mesenchymal stem/progenitor cells from
umbilical cord blood and a differentiation method of such cells into various
mesenchymal tissues. Isolation efficiencies of about 60% have been reported
(Bieback, K. et al. (2004) Stem Cells 22, 625-634). In the same study, both the



time period fromcollection of the unbilical cord blood to isolation
of the cells and the volume of the blood sanple used have been
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st ent pr ogesiiltivatiogepf epithelial stem/progenitor cells Furthermore, rapid and efficient
methods which are ethically acceptablé and do not pose a biomedical burden
on the patient for the isolation of epithelial and mesenchymal stem/progenitor
cells are still required in order to provide such cells in a sufficient amount for
25 various applications in regenerative medicine and tissue engineering.

SUMMARY OF THE INVENTION

[0009] The invention provides a method for isolating stem/progenitor
30 cells from the amniotic membrane of umbilical cord, the method comprising:
(a)  separating the amniotic membrane from the other components of .
the umbilical cord in vitro;
(b)  culturing the amniotic membrane tissue obtained in step (a) under
conditions allowing cell proliferation; and



[0010] I n one enbodi ment, the invention provides a method, further
conprising: (a") separating the cells fromthe amiotic menbrane

tissue bef %(fzﬁoéloﬁ's'é’it ivation by a techni que sel ected frg fs??oo%@x‘ﬂl
an 1

consisting of enzymatic digestion and, direct tissue exp
I'n one preferred enbodi ment, the |nveﬁk|on provi des a nethod for

I sol ating st erﬂ% ogq$ lraﬁ’ﬁ frﬁ'étém %rﬁ\%y%eﬁ%‘gryoni c stemcell-like

properties. red e di ment, the invention
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steni pr ogeg&tn?_fﬁﬁaj | s. [0013] In another enbodi ment, the invention
provi des a e further conprising: (d) culturlng t he

st eni pr ogeni t or(alkl | separdting ctivedéalisoinem he cunnigtic Ineembranedtissue hederego
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reserving the |sol ted tem ni tor cel for further. use. 2
£0016] In yet alodd ableaR eritpctinapb dag Brveptio PR Ematiroo

of cuhgi Vﬁirlaétgatﬁ@@pslﬂ@napéhd/&*rﬁeg@{dh%mﬂ sti@/ph nbr@éus conpri si ng:
Obtaining a tissue explant fromthe amiotic e n of unbil ic

cord; Cultivat mgﬂweamqtbgmemésaﬁmﬂt the Byeotig) sr ides 3dp¢ Hdrﬂéﬁh%r
and cultlvgémgﬂﬂngondltlons over a suitable period of tine. 30 In yet
ot her embodi nents, the invention is directed to therapeutic uses of

the sten progetdt orcuiring the at@mm%emf@ktqeaﬁt@d@ﬁé;oeawonwomngt ese

enbodi ment gendiy oda?% BRENSG goh_r eating a subject having a disorder
conpri i% eaqum st ang to ta eI subj ect an effective anmount of a
geni

stenlp tor cell i soI ated by the inventive method of expl ai ned

above. Anot her @mgﬂ \4&%@0@{19&&@% ht P Seeh0pRERs &8 method

provi des a corr ar maceut | c conposi tion.
further compnsmg

(e) culturing the stem/progenitor cells under conditions allowing the
differentiation of said cells into epithelial cells and/or mesenchymal cells; and
20 (f) isolating the differentiated cells.
. [0015]In vet another embodiment, the invention provides a method,
further comprising:
(g) preserving the isolated stem/progenitor cells for further use.

25 [0016] In yet a further embodiment, the invention comprising a method of
cultivating stem/progenitors cells of the invention, comprising:
Obtaining a tissue explant from the amniotic membrane of umbilical cord;
Cutltivating the tissue explant in suitable cultivation media and cultivation
conditions over a suitable period of time.

30 In yet other embodiments, the invention is directed to therapeutic uses of the
stem/progenitor cells or cellular extracts thereof. One of these embodiments
providle a method of freating a subject having a disorder comprising
administering to the subject an effective amount of a stem/progenitor cell
isolated by the inventive method of explained above. Another embodiment



BRI EF DESCRI PTI ON OF THE DRAW NGS 5 [0017] The invention will be
better understood with reference to the detailed description when

consi der ed g, BopjowAction with the non-limting exanpl
drawi ngs, in v&ﬁl'rc - [0018] Figure 1 deg cts' epithelial gé?’?ag"ﬁ%’g@% h
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pl aci'ng the amiotic 1Ot i nmb
speci mens were subrrer%%@E#@Efwgﬁﬁguqnﬁgyﬂ@dfux17r1re ([)gtnﬁ
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wer e washe warm . phosphate buffere aline (PBS) and the
cul t ure nedelimonetwiegpisdyricalal epitbglial Fells. medi um or Medi um 171 (bot h

from Cascade Bi | The ' :Ch i
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and cel|l outgro was noni t d unde " m Croscopy. .
M cr ophot ogegiphsisvgeldingasimilanepiiheliab (4hx magnificaiion) galisahday 24Fig Ao
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small pieces of 0.5 cm x 0.5 cm and digested in 0.1% (w/v) collagenase type 1
solution (Roche Diagnostics) at 37°C for 8 hours. The samples were vortexed
every 30 min for 3 min. Cells were harvested by centrifugation at 4000 rpm for
30 min. Cell pellets were resuspended in Epil.ife medium or Medium 171 (both

25 from Cascade Biologics) supplemented with 50 pg/ml insulin-like growth factor-
1 (IGF-1), 50 pg/ml platelet-derived growth factor-BB (PDGF-BB), 5 pg/ml
transforming growth factor-g1 (TGF-51) and 5 pg/ml insulin (all obtained from
R&D Systems), counted and seeded on 10 cm tissue culture dishes pre-coated
with collagen 1/collagen 4 mixtures (1:2; Becton Dickinson) at density of 1 X 10°

30 cells/dish. After 24 hours, attached cells were washed with warm phosphate
buffered saline (PBS) and the culture medium was replaced with EpiLife
medium or Medium 171 (both from Cascade Biologics). The medium was
changed every 2 or 3 days, and cell outgrowth was monitored under light
microscopy. Microphotographs were taken at different time intervals as stated



[ 0020] Fi gure 3 depicts outgrowi ng nesenchynmal cells explanted from
unbi lical cord amiotic nmenbrane. Cellular outgrowth was observed as

early 5 a&&ﬁ}ﬂg}@ggﬁ after placenment in tissue culture P{f@&ﬁ,ﬂ%@depﬂ

DVEM suppl enented Wwth 10% fetal calf serum(FCS) as culture
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d thlo/fetal ne serum
ngvEnMe§l WM’ g@@%é@gm ﬁ%‘él %ﬁ? g @’%%r?"'g"eﬂ?l geli ppiyhedeal |
out gr owt h wasrpheiegyor ed under [|ight 10 m crosc?)lpé/ M ?reogﬂg'; gg{ 2Pih§ed

ter e ce

by therr apind d00BSIule Fraddies o RyRiving Fiessppiund c%;spaxra@aegcffqm
easi |y and wubligalycard ammmun nmhmg?y r@{ﬁ@mld(y@lofg{tﬁmﬁ?,lsﬁg@emh ,érg?r]g

' ati o e
o 13 SO BT A AGRGATE e GG e
col | agenasemﬁnzgmalfatai calil gEeam GFCSF?Q gu@%@?ﬁ%nﬁﬁ?&%%ﬁi&%ﬁ 3Fig.

i oti

oo oo O 3558t e I vioen) sepismore
ami ot i ¢ mantir aey, Wasaldbyvise dséritird ( Fmbhejs) épmuuon (1%05% Zyeﬂuﬁﬁ%@d

digested in,0.1% ( ol la enasety
D: ggnost i coha 599‘%7@’3‘% 6%h r%ﬁySTh@e a@tﬁg@yvtmewas\/mmﬁam andey light

f 2 | LD,
Tor 50707  Mofbecbby, WICHAIRIARENAS WRfe BACHEA Al hRlnnd Dk Relis
and seeded Wﬁ{el@’@ffﬁﬁtﬁﬁﬁiﬁb bycthegrus@znd shhmecblmcﬁphgdogy and mipated and
cel I s/ di sh.exyBRHEHHWRS e
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at differedB:ne | nt er vaI s Owce again, cells denonstrated spindle
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a dense cyfplGelin WeleharsgstedpyCentjfugation at 4000 rpm for 30 min. Cell pellets
were resuspended in DMEM/10% FBS, counted and seeded on 10cm tissue
culture dish at density of 1 x 10° cells/dish. Medium was changed every 2 or 3
days. Cell outgrowing was monitored under light microscopy. Microphotographs
25 were taken at different time intervals. Once again, cells demonstrated spindle
shaped morphology typical of mesenchymal cells as fibroblast§.
[0022]Figure 5 (40 x magnification) depicts the morphology in serum-
free culture condition (DMEM) and serum culture condition (DMEM/10%FCS) of
umbilical cord amniotic membrane mesenchymal cells (UCMC, Fig. 5E, F, G, H)
30 isolated according to the method of the invention, normal dermal fibroblasts -
(NF109 cells, Fig. 5A, B) and adipose-derived mesenchymal cells (ADMC, Fig.
5C, D). Fig. 5 shows changes in cell morphology of NF and ADMGC cultured in
serum starvation conditions (DMEM only) reflected by flatier cells and less
dense cytoplasm as compared with serum rich conditions (DMEM/10%FCS)



change i n norphol ogy was observed in both UCMC groups cul tured under
I dentical conditions of serumfree vs. serumrich nmedia (Fig. 5E F,
G H, ingj di fference in behavior and physiolg

| atter nesg&rg%%[&]]lgsﬁ% cells. [0023] F| ure 6 (40 x nagnlgyyca%(mgln oA
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eplthel | aI §I I's (UCEC) cultured on a 3T3 feeder |ayer at days 3 and
7. Thi & rance is simlar to that of normal skin derived
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as hunpn dg; H@Fénce DS SHRAVRR (0% - thégécﬁ\eéﬁﬁéﬂyrgé!méﬂs'dmb&ﬁb%d%%éﬁ%cﬁ@ce

in behaw or these nesenchynal ared to their nore
di f f er ent i diffeterdialen eoywneperis] 0026] Figure 9- 1 to Fi gure 9- 27 show

Western bl ot an i oy ey [
stemcell mar kelsjl Lﬂﬁ&m glﬂ%ﬁa%%gg?ﬁt (?%ac(tzior 1;6?%%1 ey
i nvention, un@ﬂicebﬂwdr@ﬂfhahﬂltdﬁﬂs ENBEES siuBurask om [ae3E3 @d@é? er gt ﬁlamﬁ

dermal fib las ( S I B%@{Hﬁ nd
adi pose- deérﬁ)@eﬁ mlsse%earéﬁbebg'ﬁ ﬂ?&lﬁ\éﬁﬁﬁnﬁgﬂl Sslgﬁsdn vl ,IQ
secret & Akemvnmwtaawmoells #n thei !aﬁ@etraswfesﬁeELaySAm@ams|stamness of
super nat an unbi lical cord mesenchymal and epithelial stemcell

culture in 30" Conpari son with bone marrow, adi pose derived stem
cells, human def0@R5] Figuredb{4dst magnil cemrajedemts m@w@usmméempaim?qf

Figure 10 r f rker
epi thel ol RBMRal B cban MR coli? (GERREY sGRRL BbSorting®! S fverfton
such as ceulbked ani an§T(3¢K¢d dayarat, dagm?and:lsthe}&@ fe@d@eiaywmarmaﬂy

CK16, %(BSLY&B%QQQ %ga%zwﬁg/dﬁ%gﬂéétgg%(Zs‘lenc%ymal cells as human dermal

fibroblasts. Once again, this indicates a difference in behavior of these
mesenchymal cells as compared to their more differentiated counterparts.
[0026] Figure 9-1 to Figure 9-27 show Western blot analysis by which
the expression of several embryonic stem cell markers in UCEC and UCMC
25 isolated according to the invention, was compared fo the expression of these
markers in human dermal fibroblasts (NF), in bone marrow mesenchymal cells
(BMSC) and adipose-derived mesenchymal cells (ADMC). Fig. 9 also shows
highly secreted ActivinA and Follistatin detected by ELISA assay in
supernatants of umbilical cord mesenchymal and epithelial stem cell culture in
30 comparison with bone marrow, adipose derived stem cells, human dermal
fibroblasts and epidermal keratinocytes
[0027] Figure 10 shows indirect immunofluorescent analysis of markers
of -epithelial cells expressed in umbilical cord epithelial stem cells such as
cytokeratins (CK)-general, CK17, CK6, CK10, CK19, CK18, CK18, CK15

i



(Fig.10-1); Hem desnpsone conponents-integrin al pha6, integrin beta4,
Desnosone- corrponents (Fi g.10-2); Basenent nenbrane conponents-
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[ 0033] Eb guceﬂs](tFlglemﬁ)tanchbmmnsememad (atroalai cetls (Elgal3-75bn($erum free

denonstratin thz,.Hrr?l lical cord ammiotic lining nenbrane (LM, the
to

cont ai ned s jelly (W), as well as two unbilical arteries
(UA) and one un[ﬂﬂBrl!:Ehguneelm (shojvssgiopal tgethewiexpiassioni $n j uhbiical cord

CETA LD OESTLET ), WGRERIEHA o ST PR 00 w7 e
expressed a total of 28055 genes and UCMC expressed a total of 34407 genes.

20 There are 27308 overlapping genes expressing in both cell types. 747 genes
expressed were unique to UCEC and 7099 genes expressed were unigue to
UCMC. The selected genes of interest are presented in this Figure. Both stem
cell types expressed 140 genes related to embryonic stem cells and embryonic
development.

25 [0032] Figure 15 shows a schematic illusiration of expansion of
umbilical cord epithelial and mesenchymal stem cells using repetitive explants
of umbillical cord lining membrane tissues.

[0033]Figure 16 depicts a cross section of an umbilical cord
demonstrating the umbilical cord amniotic lining membrane (LM), the contained

30 Wharton's jelly (WJ), as well as two umbilical arteries (UA) and one umbilical
vein (UV) supported within this jelly.

DETAILED DESCRIPTION



menbrane of unbilical cord represents a source, from which
stem progenitor cells such as nesenchymal and epithelial

stem prer%éﬂfﬁﬁﬁgAﬁ can be successfully isolated and 8 3(5})(3%900%1
i'nding that

under in vitro conditions. Even nore 5 surprising is the
these cells show enbryonic stemcell-[% ke characteristics. The
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types, ﬁ%\'tcoﬁlugﬂ/ e pluripotent stemcells. [0038] The term
"ami ot i C rrenbr@i)e caﬁtutlﬁgmélamwcrmémbmrtectletshe dhtained iimatepriad inder
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{¢) isolating the stem/progenitor cells.

[0036]The term "stem/progenitor cell' as used herein refers to any cell
derived of umbilical cord having the capacities to seli~-renew indefinitely and to
differentiate in muitiple cell or tissue types such as endothelial cells, epithelial

25 cells, fibroblasts, myocytes or neurons. Furthermore, the cells may be derived
of any mammalian speciés, such as mouse, rat, guinea pig, rabbit, goat, dog,
cat, sheep, monkey or human, with cells of human origin being preferred in one
embodiment. '

[0037] The term “embryonic stem cell-like properties” refers to the ability

30 of the cells derived of umbilical cord that they can - almost like or exactly like
embryonic stem cells - differentiate spontaneously into all tissue types, meaning
that they are pluripotent stem cells. |

[0038] The term "amniotic membrane” as used herein refers to the thin
innermost membranous sac enclosing the developing embryo of mammals.



During pregnancy, the fetus is surrounded and cushioned by a liquid
called amiotic fluid. This fluid, along with the fetus and the
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separat ed ﬁ'leel fn%en |or12 91%[%% gg’tSa?re C-E C?e%qy Boﬂ)ecco 's Modified Eagle Medium
(DMEM), DMEM-F12, RPMI media, EpiLlfe medium, and Medium 171, with the
latter being preferred in some embodiments. The media may be supplemented'

25  with fetal calf serum (FCS) or fetal bovine serum (FBS) as well as antibiotics,

growth factors, amino acids, inhibitors or the like, which is well within the

general knowledge of the skilled artisan.
[0040]In one embodiment, the invention provides a method, further
comprising:

30 (a") separating these stem/progenitor cells from the amniotic
membrane tissue by a enzymatic digestion and/or direct tissue explant
technique before cultivation. The term "enzymatic digestion technique” as used
herein means that enzymes are added fo cleave the cells from the main tissue
mass (here the amniotic membrane of the umbilical cord). The separated cells



11 are subsequently collected. The term"direct tissue explant
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[0045] I\/Ese@qhggmcr@tﬁrb@ns)gem tor cells include any cells exhibiting
a [0043] Accordingly, in another embodiment, the invention provides a
method for isolating epithelial andfor mesenchymal stem/progenitor cells,
wherein in accordance with the above disclosure these cells may have
25 embryonic stem cell-like properties.

[0044] Epithelial stem/progenitor cells include any cells exhibiting a
epithelial cell like morphology (i.e. a polyhedral shape) that can be differentiated
into any type of epithelial cell such as, but not limited fo, skin epithelial cells,
hair follicular cells, cornea epithelial cells, conjunctival epithelial cells, retinal

30 epithelial cells, liver epithelial cells, kidney epithelial cells, pancreatic epithelial
cells, oesophageal epithelial cells, small intestinal epithelial cells, large intestinal
epithelial cells, lung and airway epithelial cells, bladder epithelial cells or uterine
eptthellal cells.

[0045] Mesenchymal stem/progenitor cells include any cells exhlblt[ng a



WD 2006/ 019357 PCT/ SG2005/ 000174 12 mesenchynal cell |ike norphol ogy

(i.e. a spindle-like shape) that can be differentiated into any type
of rresenchwga! such as, but not limted to, skin
chondr ocyt es, os@eosbl asts, tenocytes, |iganent fibrobl as#@&(?ﬁl)ﬁ(?otofm

cardi omyocytes, smooth nuscle cells, $eletal nuscle cells,
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particul ar nédr@%ﬂ@ rﬁ'ﬁl%e‘ll@e” undergo termnal differentiation. It is
15 wel | known ¥1 that the conditions to induce clonal

expansi on of pr[@@éﬁ]iﬂcﬂno’d@ﬁl ersbegiynensr fiedmientioncpisvidgs e metied further
di fferent &%br# es. Wthout being limted to a particular method,
the induction™of <l onal expansion is generally achieved by

cul tivating thedst emifiuinethe steropragenitar el dinder chaditits aliewing the

OPL LAY 3Bkl Qb EBbhgnysucy, 1= 2 ere comEreially  ia
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U e e o RS PSS P S s, UL et
factor-1, Ql ﬁ'tﬁ:ltﬁr-rﬁéﬂl”tbdﬁﬂ"iegfndmbﬁbﬁ amlonalwcpahs@nsé generally aghiewed by
b tui tary S8ealenbe SemRipeRBrY cdh 4 FRsTE Prhhad peRRO e for
any suitabtkgl pwm!rét@ﬂn Quthnedlmda@ccﬁhmeﬁhaIWabl@rfr@ﬁ raagy providees.
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such as hU(@éﬁibn—m C MEGH-KManihakeEpithepals Gall ndegiuan! (Camifrex), Epilife
medium (Cascade Biologics) or Medium 171 (Cascade Biologics). Alternatively,
a culture medium may be supplemented with reagents inducing cell proliferation
such as growth factors. Such reagents may be admixed in a single solution
25 such as the Human Keratinocyte Growth Supplement Kit (Cascade Biologics),
to name one example, or may be supplemented individually. Such reagents
include, but are not limited to, growth factors (such as epidermal growth factor,
insulinlike growth factor-1, platelet-derived growth factor-BB, ftransforming
growth factor-f1, insulin, for example), hormones (such as a bovine pituitary
30 extract), hydrocortisone, transferrin and the like in any suitable combination to
induce clonal expansion of a given cell type. The term “clonal expansion” also
includes cultivation of the cell in vivo, for example, by injection of the cells info
mammals such as humans, mice, rats, monkeys, apes to name only a few.
[0048]in yet another embodiment, the invention provides a method



[0048] I n yet another enbodi nent, the invention provides a nmethod WO
2006/ 019357 PCT/ S&005/ 000174 13 further conprising: (e) culturing

the stem p | cells under conditions allow ng the
differenti gﬁ?@ﬂ&% Esgai d cells into epithelial cells andf GF/S62005/000174

mesenchymal cells; and (f) isolating The differentiated cells. 5
[0049] I n yet another enbodi ment, the invention provides a nethod,
further colp¥RECAFPIFPY: preserving the isol ated sten progenitor cells

for further usge) [ QRGN MO dEmProgintbreels uhGer RORGEENE alowig the
storing of ,eukaré?tlc cells, ,are

) cells, and in partjcul ar manmal i an |'s,
vel | knowndiffrrantigtian pf %%5 cell§ o @@Iﬂ@!@ﬁﬁ?l@,ar\ﬂ% egenchyfal gelts: Mafker
J.M (1997) Bas% Caddiafird the'difeteRtAeqlcells. Second Edition, Humana
Press, Totowa, ; Freshney, R 1. (2000) Culture of Aninal Cells,

Fourt h Edi t i on, [0GAPHY- yetsahotheh skehpdinght. thayinveeliy previdesian Meghodine

bi ol ogi cal gkl ¥biprighqgt he i1 sol ated epithelial or mesenchynal
stem progen@tthor cé[f‘sgmay be utilized in connection with the present

i nvention. In d@ prsessrvieg theiseiated stestprogendosealisior bigbar uer. cel | s
are nai nt ai ned ' = IOk ;
Accordi ngly, th@alggﬁ/g%{hlsg%b%ﬁgj g*ds?%mgél ?@é (Fagépe t?\ﬁﬁ%%ﬁ%é‘kgﬁ%&??}%l{kgﬂoﬂc
cel | deri veellsf ramah trhpadiculaotimammatianacalisofarenisell koawn dorthebgrt gbnforof

Lorl albyCoTRARS Poup, I el ik o B RaP) BaSis el C e Rodls
ccralol Z nit hgﬁ }S‘bg?nd E’dﬁtimn,s l-mm:ﬁtazﬁr@s,t gegm(r)a,lj‘éﬂ FFTesIm_ae;]yT!R.fa (2600) rBalﬁd(reo@fd
P s tbs oqfaia e du TRkl Go b AS HRRRe v Lahy rtifa Ry

regener at i fi@ inelbigitiahactivity ke iseheted epittiel ge mezsenichymal stem/grogiepiar.

25 [0052] In,accordance wi.th the above. . the invention is._ also
irbcted « B TEN A et i APRESAROSVE Ule Ershabt EVRELr: To BnBPreferred
st em progesmbodintait] thesstdralppdgdrionctiearcamaintdined endistcree bgfusing cryo-
unbi lical cord by the above inventive nethod. The pharnaceuti cal
conposi t i oR™SERA¥8Mof any kind, and usual |y conprises the

st end pr ogeni t or [p08H} Scosrdinghe!the! iavergiohr Bealst hitregtdd tw geplogenitestem

S AP e 0ol DEEREE Yt B SR bR L BT pleE e,

or topical app ireethbes. In [2AAEBhH, Ahehiavemtauts aido diraplesi td @ calll apdrdd

for t og{i) Cal:or%BHé;%S %tric%?\SIs ng of one or more progenitor/stem cells that have been
isolated as described here. This cell bank of progenitor/ stem cells may be
autologous to an individual or pooled, and subsequently can be employed by
further differentiation for regenerative medicine, tissue repair and regeneration,
for example.

25 [0052] In accordance with the above, the invention is also directed fo a
pharmaceutical composition comprising a stem/progenitor cell isolated from the
amniotic membrane of umbilical cord by the above inventive method. The
pharmaceutical composition can be of any kind, and usually comprises the
stem/progenitor célls or a cellular extract thereof together with a suitable

30 therapeutically acceptable carrierfexcipient. In some embodiments, the
pharmaceutical composition is adapted for systemic or topical application.

[0053] A pharmaceutical composition adapted for topical application may -
be in liquid or viscous form. Examples thereof include an ointment, a cream,
and a lotion and the like. Examples for pharmaceutical compositions that are



be in liquid or viscous form Exanples thereof include an ointnent, a
cream and a lotion and the |ike. Exanples for pharnaceutical

conpositio e WD 2006/ 019357 PCT/ SG2005/ 000174 i I
for syst em%?:0 %)5@113?5{; | i qui d conpositions, wherein the sFéﬁf%ﬁBé@ﬁfﬁor
cells or the cellular extract are diskblved in a buffer that is

acceptable for injection or infusjion, for exanple. 4%"8 )
Accor di ngl Spitablesfar ysierie ysa e lfﬂenda@caap@%twwhﬁsﬂ'n&heﬁi fAragenitor 5
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i sol at ed dBjestipn ar inéupiopder exanpleof a cellul ar extract deri ved from
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bei ng treated ans o em cel rogenitor cells can be treated
wi th aScelsubjectdhayisgl @l@ﬂOMqubmma&pdwompr@@@ﬂdmw@mngowt ereubise

enbod! Tent g effd8iE SifEaReither 86 SEhBi gefifvt, 081 h @RS SLBRIShbE hefin

neopl asti c” di sease, accelerat di sorders,
ti ssue di samafer sslluldrsxénal dasivad lomeucteaicellenci es, and neur al

di sorders. [00
congenital or iﬁbsgﬂﬁaocr@ﬁ)kbeﬂfgé@fo e?’ h‘cEFI ﬁcgﬁ{a@e ‘f&“béiﬁ‘%?r e\:/alt%d b}’al
endocri ne rdeénslcﬁru%mt bdtsl[:rragenlllme aeileaactaadbwtretated orath acfe!lt prea cellular
| nvent on | ut_.are t t
e voci 10 octiEch o peBpont ettt Poriie ehfiachBRE: e iFories Hoselasted.
gy ]pogl ycenﬁr@m tlgy Szl wémfg op agoplestid dlsgaé%oﬁggeieyated?kmr@mg and skin
eficienc an efjciencie f
di sor der sy‘i"ﬁ%‘peé%nq%ﬁu? r BISPRILTS: né’?ﬁ?&gal "fj[)ﬁrﬂ%e] %ﬁcﬁﬁﬁeﬁﬁ-g&“{’g%ﬁ}a‘
g\! zhei ner L&S&{Gemh 1se, Pgr ki nson's. disease, Jacob Kreutzfeld's
| sease, Lou riq t di d
neopl asti c Codgp%gbigelt[s%géﬁlsqﬁggkgg% greate seas gé]scé’ggg'r’ffaé g an
‘é\ﬁlugd 1%} aaéﬁlﬁ%ﬂ%sﬂérdeﬁ@fenc?iiéggpi?{sIc?g,rwéo@faleéfmﬁh@e defitiebey thet can

Also a the s be a
ner 61 n. Tob dientest wih i pall otithe puegta e BrbgEnnebimted kS HEbetere
: RVFSE : 82 méniﬁﬁé ladbadiatedt Wﬂﬁtlﬁ?tﬂiﬂﬁﬂéﬂ&?n%ﬁrtegmbh lﬁe Mc&n@y,nahemiaagt
s or creanms, or any other suitable.vehicle
for repairh m%@%ml@aw@%&mﬁmf? aﬁﬂi’q‘?ﬁt%H???'%'ﬁcywa%}jrgq’%m}%%%ée@%oﬁﬂg
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not limited to, Alzheimer's disease, Parkinson's. disease, Jacob Kreutzield's

disease, Lou Gehrig's disease, Huntington's disease and neural neoplastic
conditions.

[0058] An example of a skin disease is a wound or a damaged part of

25  the skin, for example, sun burned skin. Also aging of the skin is considered to

be a skin disease herein. Topical or similar delivery of stem/progenitor cells of

the invention or cellular extracts thereof, for example, as a constituent in lotions

or creams or any other suitable vehicle may thus be used for repair of sun

damaged skin and in addition may slow also down the aging process of skin

30 (anti-aging properties) by replenishing, and thus fortifying, deficient growth

factors and related peptide elements, without which skin aging would be

accelerated. The stem/progenitor cells may also migrate to injured regions of

the body such as surface wounds to form the necessary required cellular

elements necessary for the local reparative processes (cf. The Journal of



accelerated. The stem progenitor cells my also mgrate to injured
regions of the body such as surface wounds to formthe necessary

required c I | ements necessary for the | ocal reparati
processes %’A%O%gssﬁournal of WO 2006/ 019357 PCT/ 8@005?6%‘1’2“25’005!‘574

| munol ogy, 2601, 166: 7556-7562; or Hbternational Journal of
Bi ochemi cal and Cel L Bi ol ogy 2004; 36: 598-606. &0059] The
neopl ast i ¢ ramnyeeogy.8)0be 1@ nZ§56—7562partln@metro@ Jougwhiof Beefmnesal

have dermng;,g@@g@,&/@ﬁ},lzgg%n%i%dgsadgay sel ectively target neoplastic

5 tunor tissue (Jour Nat 1 onal Cancer Institute 2004; 96
(21): 1593- 1603100881 diiengeantastisi diseasal mey bo caancer, ianpartiedar astregent

agents suchy At ﬂé\?ﬁ’ fq%h%sirﬁte@ﬁ%?lﬁéﬁ' GelfsOfflay Jé!&ctﬁfﬁy Farrgn?tgﬁe o?. d

ki nd of cancer, ose cancers that
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Exanpl es o

car ci noma, gb@@ﬁé?&’ gu&'c'%a%% éﬁfeggdqfaé\ﬁ@aﬂg gar?g%epa Oceaﬁlﬂ]terferon to
car ci non, neowlasimﬁmmwad:amrcanmw king of anoeer, inutuding: thosergancers
pancreati ccancer

Pt ancous BERHE AR £ Zorh 3BAE tumRl Hiaif Bt sREY Parler 46 Epcer otinean
cancer, refiteinatargrs,. Bxangiss of ddneednid beripgaded :rsﬂuﬂmcéquamwercell

col on ncer, . breas testicul.ar cancer ne 5 canc

ot o e BhrcirR o bre diclal e ISHIET cBraha, NebaloReder Fafiicma,
carci nona ﬁésémeweal archforha leﬁQ cehcém ®oredianger, Cpernerawmaa&ert lBRin
vul va, Hodgki n' D sea e;E non- Hod kin's homa, cer  of BPH'QH%M
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system Caﬂ@én&ﬁat@l@rﬂﬁ%&ﬂcér &Ja@n@ﬂ cahRBE Sleced] dah@elpa:l‘a@nbbblbptﬁb anal
gl and, cancer of the adrena sarcoma of 20 .soft tissue, capnce

of the urefedien, %%’Hé@ﬁ‘ C@PC%rhég&S’érﬁaé‘C%r%%@%tt‘@né’%é%?t‘cu@rﬁrcéﬁ%r ugirine

acute hsukeghas oﬁﬁim&nbuaprtﬁe%n@maﬁ ahpes, chiidiRgYéf thd )eﬁﬁﬁbﬁ?@'ium
cancer of the E | adder, cancer of the ki dne*@or ureter cel |

car ci normm, CRRINOM® A 168 Cem. [GaREnorpa 9 the B'Bﬁaéﬁ‘f%'i"o'?ﬂé)r} e valya,

nervous sy $foapkihGSikeadd, B0 's IAPHYIRER . cdndBP bf ﬂa@%é@@ﬁ@@ﬁ %ancer
spinal axis tunor, brain stemgliona, pituitary 25 adenonm,

sarcoma, eff e foal Iptasine. BANGRRyO!dBRINGACTBR %rﬁt%cwnceaﬁéé?e hyroid”
i ncl udi ng djapaepanared tiﬁé"ﬁé%‘i‘zﬁﬂ@ﬂd%{l% cfaﬁb@"ﬁoﬁtheraeﬂénaslgmweemefna of

treatnent of a neopl astic_di sease |ical cord ammion derjved
stem c@p| sSOféﬁlawﬁ, qaReet otthe weﬁrrae%nceﬁeé the BeDigsp@siAle SRNCY aRfNIGBIC

adm ni st er6?‘aét)tétl&m&ﬁb&ysoI@Q&Mo?ssot@crﬁidﬁ&?d wmgﬁémeuyrﬁmﬂr@é @hcar of
carrier vehicle. In | atter case of anti- 30 neoplastic tupnor

t her apy, t He Blagdder, é@ﬁﬁ?" akthgnkidngy ohdEiRrasenal eq@{cmoma carcinoma of
the renal pelvis, neoplasm of the centrel nervous system (CNS), primary CNS

lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma, pituitary
25 adenoma, Kaposi's sarcoma, epidermoid cancer or any combination of such

cancers, including disseminated (metastasising) forms thereof. In case of

treatment of a neoplastic disease the umbilical cord amnion derived stem cells

and/or their cellular extracts disclosed herein can be administered systemically

both as a direct treatment and/or as a carrier vehicle. In the latter case of anti-
30 neoplastic tumor therapy, the cells comprise an anti-neoplastic agent.

[0060] In another pharmaceutical use, stem/progenitor celis of the
present invention can be used for gene therapy. For this purpose, the cells can
be transformed with a nucleic acid encoding the protein that is to be produced in
the cells. The nucleic acid can be introduced into a cells of the invention using



[ 0060] In anot her pharnaceutical use, stem progenitor cells of the
present invention can be used for gene therapy. For this purpose, the

cells can “}bezobg/ﬁg%gorned with a nucleic acid encoding %Qf{S@@%‘?ﬂiﬂﬁt

that is to be produced in the cells. The nucleic acid

i ntroduced into a cells of the inventi®n usi ng WO 2006/ 019357

PCT/ S&G2005/ 000174 16_any of the various nethods that a_re wel | kn vvn
to the ski@medfjae swriousomethodsnifiaé argswell kaovwiy i the skiled aprisen.

| ipid contgaidfihng, ﬁé]ﬁ@%fﬁfé«! 'v%Bto?%'ﬁH%?'éh;ﬂ& coﬁtmng&ra%%féc%ﬂ @6 bﬁén

GrH, CGottin rman gene orter (Gene Therapy
Syst ems), Cgbfaécﬁﬁnﬁ@%@ rﬁlBA rEEé Ggﬁwsene&ermqr@,agéayne (Roche),
Met af ect en Cr I

Vo 01/015743‘%5@%‘*&*1‘?%#%?%?5%&%%@ RTSClEfine QiR SEphrar
after Hei n@:tagera)nk&eéafe@@mﬁ&mntachﬂwese ones deserdnd ingha RfeT @p@}maha@

of choi ce, W%S‘Wb%‘?égg In erefa;?&f’gmbp? QS 'o'i"ihé fﬁ\réntﬂ:ﬁ?'l éﬂ@PBé{H?

[ 0061] As nenti oned extracts are in avari
of 10 gr oirtusfomeecbwith andugieistacitk snedding ar;mly;mpadamf choncenoamhe used

ti ssue physj ol nd/ or peptides nmay be

defi ci ent ?nregglgﬁglggﬂggm@c%ﬁ?ﬁ%&dasuch as the skin, which is -
the surface | ayj@o6df Aalmehliidrmnl beoveg stamotedicexirapts faee nbbd;x d variety of
extern el e s for the n ance of ter

Ther ef B e 9RVE FapteRancimdRenai re relnyastt el e RENRF BhR Gy, Such

i nvention Ql’fom;tﬁ f@cﬁd:dstlémﬂo:epépt&ﬁssmpefeedéfmm i lm(pa@édapégs of lueel body,
treat nent and/or ,mai nt enance ter st as n
further e aefhe s Wﬁcﬁ [ﬁgh%syﬁ Er’y&[)ngﬁ 3’1“ é‘ﬂpés %ctmg the
S]E enl pr Ogeﬂ?dpﬁroﬁ\li?'éxﬁ?rﬂél bhﬁnerﬂ.\ieﬂgt’ltlﬁé mamltmna:eedf fmenﬁnmq@ﬁéuhtnBis on
of any i ol ogi_cal, nol ec i ol ogi cal nol.ecu

i nst ance, aNSTSRIELBA efu"i}@e"t R gg“%t & /PSPQ&"'HBDE’@@B Pﬁ lf'ﬁﬁéﬁ\@é\??g Br
a mol egyll ecéiifarcHSiies ekl Sreasiichthd fomiheciiedtarorit ep/drnapsresdeidft o
the cells via recorrbl nant DNA technol ogy. Exanples of nol ecul es that

can be protiRreal W“?‘Pﬁia%%l |s of the invention include, but are not

limted to, a ppobe] h &Atharembsdinekt Asd inflir® With thd aisdver disalssure e
|nsuI|n-I|ken%rovvthfact act or

transf or mi A Brog%mrhwl@c?{)?h%&V&nﬁwaﬂ%% &J?ﬁ 57% PWd“%F%ﬁE any
nor phogenepjofogiie® hftiigcul8MAe bloﬁ%l ﬂiol@cdﬂ@bﬁﬁﬁb@ 5t ihstante, raryr motecule
erythropoietin or atransB% rotein suc nsferrln é)g c%e
such a2 @rom i3 patumllyoprodse C%]IS oA Bralpeuin 3 FGRENG (11 L@ﬁ% atid o
follicle shhinl Aid rnﬂehorntfaaecécF%)meacal@a{nb syc@mmmamquuleehﬁmc@y as
a steroid_hornpne, an oligo- or g | ysacchari ol) for ﬁ ?'pl_l heparin
or hepar anExamples of molecules that can be produced by the cells of the inverition
include, but are not limited to, a protein such as a cytokine, a growth factor such
as insulin-like growth factor (IGF), epidermal growth factor (EGF), transforming
25 growth factor beta (TGF-beta), Activin A, a bone morphogenetic protein (BMP),
PDGF or a harmone as insulin or erythropoietin or a transporter protein such
transferrin, a peptide such a growth factor or hormone (e.g. luteinic hormone
(LSH), follicle stimulating hormone (FSH)), a small organic molecule such as a
steroid hormone, an oligo- or polysaccharide, for example, heparin or heparan
30 sulfate (cf., example WO 96/23003, or WO 96/02259 in this regard), a
proteoglycan, a glycoprotein stich as collagen or laminin, or a lipid, to name
only a few.
[0063] In a further aspect and in accordance with recent approaches

(see, for example, Amit, M et al., Human feeder layers for human embryonic



30 sulfate (cf., exanple WO 96/ 23003, or WD 96/02259 in this regard),
a proteoglycan, a glycoprotein such as collagen or lamnin, or a

lipid, to G;H]%?J a few [0063] In a further aspect LI
accordance W Plﬁﬂsr)lgéc%ent approaches (see, for exanple, Aﬁ?ﬂ,sf;@f)%?mgﬁ_,
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lexarrpl €, netsePCImd! t[l?\‘ﬂﬂ@}c@ﬁhéalohr s bensd fﬁﬁ’[ﬁ@‘ﬂaﬁ@ﬁlan@bd durgerg amcie
owin quantjty an erefore require ansi on over assa es
for a l gngc?ﬁbpg%?}j dhefanye h?Q}f' (ﬂl‘@gf}t'?% o}xﬁqvgvgasts,qges 8?‘?&8/% ghfa fa
ﬁf 20 @?![ | 5!&6@%{ r{i %f sﬁaﬁéséé?k'ce% @ép“@r@b pr'Bb@rthingbf h@sqwltﬁ@ellﬂ are
owever ten o deteriora
senescenceCpcia é\ﬁ'@e@VGLf@qukrﬁ*ch% BSC%&HVPQ Vit ‘ﬁ"“ Eh%égoﬁ%gwqﬁéﬁﬁj g dHringat

hi gh quant & %ﬁg@isn@ﬁ'#& Saniple, m@é@ﬁﬁmmalrg«t@ntctema fam bofe chambwethdby
| ow passage numbers using.a rep e{yl tive | ant ati on t echni The

present i nGeisk P9t ﬁ[% 49 quaAngYedndl oth gr en oA S¥PRIIQT g’é{?ﬁ' ARy

st ent pr ogephsicesaBl bSofd pbhed oRtifik nGdrdertieaciiovd tHessurfiEiathumber of
conprises: Obtalning a tissue ex | ant Ero[ﬁghhe ami ot Ie[ﬁﬁ nbr ane, of

unmbi | i 881 &eli; I'eCI’éfﬂ’q i PRt Gg tr@ﬁ% lantslge Rassage; fellgphewever tend
cultivatiog H@E‘éhara%@dznc'ﬂhh!ttyahh@nmay lead to cell senescence or cancerous

transformatlon It has been found here that high quantities of cells of the
present 1nventlon can be obtamed by low passage numbers using a repetitive
explantation technique. The present invention thus also relates to a method of
25 cuitivating stem/progenitors cells of the invention, wherein this method
comprises:
Obtaining a tissue explant from the amniotic membrane of umbilical cord;
Cultivating the tissue explant in suitable cultivation media and cultivation
conditions over a suitable period of time,
30 Optionally exposing the tissue explant to fresh cuitivation media and
continuing the cultivation under suitable conditions over a suitable period of time
(cf., Fig. 15).
[0065] The cultivation can be carried out in for as rnany cycles
(passages) as wanted and be stopped once the desired number of cells has



conditions over a suitable period of tine, 30 Optionally exposing the
tissue explant to fresh cultivation nedia and continuing the

cul tivatiog. u I tabl e conditions over a suitable pe of tine
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gi ven above wi tnuossﬁne(?duitt\@néﬁ%fqnéttisy@é le&ﬁlahlts t:aﬁ b eavied XN Sngn
of the cells of the invention such nn‘i% %
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Medi um ( Caphiv@ntiofi hh(fi ecdfﬁﬁh'eﬁﬁél( §SiMR rRbdkotiatSare bﬁdhuébol/élwﬁh

(Cascade Biol ogics 12 or, RPM | nedj a. tivation

R
i s typi cal 18spegi i %!'t? @@f’V%lonc@'nﬂﬂet ¢lonal @pansionagiuthe ce ﬁ’t gHayention
that ajge ne cfff‘lals}’ bUf %et mertea%t 'N@M®%r§ﬂ‘ncﬁf?té Mélfumh@’:a?ﬂﬂ@k)ea\mmﬂo

whi ch s are derived, for exanp 7Cin alr atm)zhgaere
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SerumfreeB.d:aég @r tr\hé‘dm r17bocaars%a§@rmmofgk%§ SR, ﬂmgmhzlm«ap\m

(in one passage ormed for any suUitable tine the cells need

for growt hmedyai EBGI Wltlﬂipnbjﬁ ﬁwl‘ﬁﬁ,ﬂb{n%m% obl atocongjiions digmperatise,
sever al da)ﬁlﬁ“?cr ﬁb;@i‘?\%'a‘?e trﬁarﬁlla}?%tus@d Gbr 2DRVAtich @@)b%lls 27 th@ApéLitheot

I nventi ons descr herein_may suitably be L.ced
i n t he2@bswhich the callga o exp@pism et 371G i einairaesriere with o6 é@m
not speci f j,£ghd ¥nfHorfh % thed &l dtion T8 EarriddObut i sérunt e iATPHHticular
“conpri si ngowne serum free media. The cultivation (in one passage) is performed for any
suitable time the cells need for growth, typically, buf by no means limited to, for
about 1 o several days, for example to about 7 or about 8 days.

25 | _ [0067]The inventions illustratively described herein may suitably be
practiced in the absence of any element or elements, limitation or limitations,
not specifically disclosed herein. Thus, for example, the terms "comprising®,
"Including”, "containing”, etc. shall be read expansively and without limitation.
Additionally, the terms and expressions employed herein have been used as

30 terms of description and not of limitation, and there is no intention in the use of
such terms and expressions of excluding any equivalents of the features shown
and described or portions thereof, but it is recognized that various modifications
are possible within the scope of the invention claimed. Thus, it should be
understood that although the present invention has been specifically disclosed



"including", "containing", etc. shall be read expansively and w thout
limtation. Additionally, the ternms and expressions enployed herein

there ts na U AERPRN (n the use of such torm and explCoepbRgugfA”

excl udi ng any equivalents of the feati® es shown and described or

portions thereof, but it is recognized that various nodifications
are possi bby pr#femed emhodivents ad phtionah jeaitiiesn niadificatian and ariation of

Spaci 11 oa) I FERORS Erhbitied iRl BherkliCIRABSET mdy E RSB PR
preferred elﬂlﬁ.fxdinrﬂhﬁt@’f and et isuplamadifigaiioas angorietiens e camgidered to
vari ation B%"’fh{ﬁﬁhé%sl@ibf){“% fm@ﬂﬁ d therein herein disclosed may be

resorted to € art, and that such nodifications
and varj ati ons [@pé8khesindentizh has bben rdesctﬁhedt breadiycanst ggnerigaly herein.

t 0 68T h
gencri cal | Foe; e REgufi¥E hefibs 85y (BReAETE rdfiingt 9 G the
gr oupi ngs gahérlmdismrbsrhﬂenalsbe‘orrgemt iof ttie Sivemdione Thiss mchmhem thargenstic
th t hi d th .
nvent T on AFTHPEOR AT AVERIRRGRIT srprise cRTEGRITL IR totfoving gry.
matter fropuijbet rogtarsron ﬂg;agdhm segdrdlebs bheheibier oohot the exxised enhterial

material 10 is s le [ béremted herein. [0069] O her enbodi nents
are withi n‘StsfP@C'IfS ﬁ%‘? P&Mrs and non- liniting exanples. In

addi ti on, Wnerer? sg}drhés EhbOGIRRFRS e@é Wilisini thee féliodingrataimgesnd | s
in terns of Markush those skillJed in the artnc\gltbﬁrec n|ze

that the [MEBEIPESPR rouﬁs%ic{'irm aupergdeatures gr @speds IgyRntion are

i ndi vi dual d@?dﬁ%ﬂ lﬂEem&ﬁM&%QH@réﬁpm{&@rsml!@H it fige MRV Edtoghiae phat
EXAMPLES Exanple 1: lection of upbilical cord t

[ 0070] Unbi thec aweaféﬂrijl& ?'§§ tberaby apcEBeRdn iR Péta@ryniwrdgﬁpa@nr%v

of they Chbbrs’groiﬁﬁfﬁﬁ%érgaftwe ViaR&RH grdgRn and immedi atel y
transferred Imto a 500mL sterile glass bottle containing culture

transport nmedium (L-15 nmedium supplenmented with 50 U m penicillin,
50 g/m streptonycin, 250 pg/m fgxmpepes 50 g/m gentamicin; all
reagents purchased fromlnvitrogen) prior to 25 transport to the

| aboratory. In the | aboratory, stemcell extraction is conducted in

a | am nar E&Qi‘ﬁd%qdcmg@ﬁoﬁto?rdnlllﬁlréﬂﬂ%ﬂ ﬁgﬁue The specinmen is first
transferre €SS st ee . Al remaining bl ood
in the2@ord vesHO78lYmbiisarard tissye iy roligeed | "é??ij'ﬁb‘?l)‘l& %gﬁ'@%%gﬁﬁﬁ
war m phosphgie-THY §5Effen s iR8ed BN and immediately transferred into a 500mi

sterile glass bofile containing culture transport medium (L-15 medium
supplemented with 50 1U/ml penicillin, 50 pg/ml streptomycin, 250 upg/ml
fungizone, 50 pg/ml gentamicin; all reagents purchased from Invitrogen) prior fo
25 transport to the laboratory. In the laboratory, stem cell extraction is conducted in
a laminar flow hood under sterile conditions. The specimen is first transferred to
a sterile stainless steel tray. All remaining blood in the cord vessels is removed
by multiple- syringing washes using warm phosphate-buffered saline (PBS)
supplemented with 5 1U/ml heparin (from Sigma). Plain PBS without heparin is
30 used in the final washes. The umbilical cord tissue specimen is then cut info
pieces 2cm in length and transferred into 10 cm diameter cell culture dishes,
where further washing and disinfection is performed with 70% ethanol followed
by multiple washes using PBS containing an antibiotic mixture (50 iU/ml
penicillin, 50 pg/mi streptomyein, 250 pg/ml fungizone, 50 pug/ml gentamicin; all



suppl emented with 5 IUm heparin (from Sigma). Plain PBS w thout
heparin is 30 used in the final washes. The unbilical cord tissue.
speci nen i into pieces 2cmin length and tra nto
10 cm di amg‘ft&eir.6 MTQ’#L’CUI ture dishes, where further msh?ﬁ%géﬁggowﬂ“‘
disinfection is performed with 70% etB@nol followed by multiple
washes using PBS containing an antibiotic m xture (50 U m
peni ci | | i npusbageyd fiomdnvigpgemyunitihtheosiuting becomeffledhe, 50 pg/ m
gentamcin; all WO 2006/019357 PCT/ S&005/ 000174 20 purchased from
I nvi trogen) unt i | the soI uti on becones clear. Exanple 2: Cell

separ at i onExampls = . tultivatipnn of unbilical cord tissue is
first perforrred I aﬁg}f ﬁﬁ@
fromWarton's @?FW?%%?‘ @Céﬁn@d P tf\s%H%(i? fgsécl coo(r?d and ot
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t t . 10 h . ) .
[0072] For REYSRES s PIRCio0 e Beneh s il Com nonote RIS HEAS: an teage,
submer ged taitdre rﬁnsH‘é&EM c([ﬂfmnt celp emurs woptitions fedswhatibn O ¢ithert epithelial

bovi ne. serum el\ *;E{ﬂ'l 10% FBS) and nmintained in a CO2 cell
cul tur &0 i REMSEE ghyé{@ag, C¥¥ nmedi um was changed every 2 or 3 days.

Oe: : out QFO\r/]Vt h Wmﬂﬁiﬁsbﬁéﬁﬁnﬁn@?r sbpﬂbhoﬂglgglts;)émpwheé@im%/mw u_lige
cells were harvested by i zatio otry

for furthePURRBEISS tnd a’HHDé%g prigeee aé emented ﬁﬁﬁm@%i—% ovine
[0073] For s@ﬂ@irﬁ ftﬂyb@heythnmmwtfrs@f GrHt m\éaﬁam@d wehl CQ)é' b&ll @ulture
plastic surfaces were coated with coll a%en 1/ coll 33‘-}6&3 Qgh‘PH res

(1:2) bef onsubpigEiahg7 GoTheBediugs WasseiRnoed eyRnt har rowth

ti Ssue%§a”Wa‘§5m\6ﬁft&e§U:9ﬂﬂ%rrg t'xﬂlcﬁaéﬁopﬁpdutér@ celg Weré/ﬂfhrtﬂ@@téﬂ Tby
(both trom Cascade Bi ol og}/ Lum was anged eve
q

3
days. Cel | trupeigizaiem (918RY fflyﬁﬁaferﬁ%uEQT&préfﬁ‘t' %%XP%W{@P%CWO'

under |i ghg) rdBerARARNg EMEN/AMERgel | s were harvested by
trypsi ni zat1 on 5% trypsin/ 0. 05% EDTA) kl kng Epi Li r’rﬁdl um or
G r‘F@E'h

Medi um 25 171. Eqii?@i’ﬁqr rstithelial &elly mepatatioRiculivation SYltdre cRIpstic
uni | i cal EBHchélwetéDééaﬁe@%ﬂiW@d]@géﬁa/%ué 4irfikRir&dTed:D) Bé@@@%le@fng

0.5 cmx O cm and | gest ed o (W v) col | agenase trxg
sol uti 80 ( Huctsup wjmies padhe gurfaces The tissue samples were subrhierged in 5 ml

EpilLife medium or Medium 171 (both from Cascade Biologics). The medium

was changed every 2 or 3 days. Cell outgrowth from tissue culture explants was

monitored under light microscopy. Ouigrowing cells were harvested by

trypsinization (0.125% trypsin/0.05% EDTA) using EpiLife medium or Medium
25 171.

[0074]For the enzymatic extraction method of cells, umbilical cord
amniotic membrane was divided into smalt pieces of 0.5 cm x 0.5 cm and
digested in 0.1% (wiv) collagenase type1 solution (Roche Diagnostics) at 37°C
for 6 hours. The samples were vortexed every 15 min for 2 min. Cells were

30 harvested by centrifugation at 4000 rpm for 30 min. Two different approaches
were employed to isolate either epithelial or mesenchymal stem cells.

[0075] For isolation of epithelial stem celis, cell pellets were
resuspended in EpiLife medium or Medium 171 (both from Cascade Biologics)
supplemented with 50 pg/ml insulinlike growth factor-1 (IGF-1), 50 pg/ml



for 6 hours. The sanples were vortexed every 15 min for 2 rrin Cells
were 30 harvested by centrifugation at 4000 rpmfor 30 mn.

di fferent WQP{ g6 cﬁl vaere enpl oyed to isolate either ep, g’{'lgfgﬂbﬂﬁlmﬂ%

mesenchynal [ 0075] For isolation of epithell
cells, cell pellets were resuspended2in EpilLife nmediumor Medium 171
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Mtonygs n Echhfadrtd Febolit %%bbélﬁst\aa(efﬁﬁﬂ@mdr@d/gébuﬂiﬂea%b@wen s

medi um The cul ture nedi um was changed ever % 2 or day

formation was nii7¥bFes W@F'Oﬂ‘l@‘h?pﬁ'i‘@% ;F“%SrﬁPCBWB‘P %{Bh@%}{s on

Exanpl e 3: fée%ﬂt;wércqrnhiﬂrbépfco%a Sy Peanbiaple Gak! @ngé&@a% E@ﬂé@@ias@
cells: Fig. shows pi ctures of outgrow ng, epithe
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Gibi 11 cal CireREnalinpaUMEnEh S8RESH ipdPen Byt Soltwendtings 4ot Yific

expl ant (4Qetﬁ<all'§lraﬁfﬁcﬁét6@t bOMitontYich & Qfeated %wmﬁatﬂéstgacfeéﬂeﬁ'ﬁla?er) 1if)
and da C) _of tissue culture. Cell ‘E;,hol o%%/ ana ony

d_em)ns%/Q at @aeerp@ mfa@maﬁhg saliee mefiuAees changed GYp
di gestion gfimlahen WH thbkifdred Qhfer light microscopy and photographed.

Example 3: Identification of stem/progenitor cells
[0078] Epithelial cells: Fig. 1 shows pictures of outgrowing epithelial cells
25 from umbilical cord amniotic membrane prepared by the method using tissue
explant (40 x magnification). Pictures were taken at day 2 (Fig. 1A) and day 5
(Fig. 1B, C) of tissue culture. Cell morphology analysis demonstrated
polyhedral shaped epithelial-like cells. Enzymatic digestion of the umbilical cord
segments yielded similar (Fig. 2), epithelial cells at day 2 (Fig. A, C) and day 5
30 (Fig. B, D) (40 x magnification). Fig.7 shows pictures of colony formation of
epithelial stem cells from umbilical cord amniotic membrane cultured on feeder
layer using Green's method (40 x magnification). A colony of polyhedral shaped
epithelial-like cells expanded rapidly from day 3 to day 7.
[0079] Mesenchymal cells: Outgrowth of mesenchymal cells explanted




segnents yielded simlar (Fig. 2), epithelial cells at day 2 (Fig. A
C and day 5 30 (Fig. B, D) (40 x magnification). Fig.7 shows
pictures o ormation of epithelial stemcells Ll ical
cord ami oh&cﬂn@%%sgne cultured on feeder |ayer using %@gﬁﬁggm{ﬁod
(40 x magni fication). A colony of pol ghedral shaped epithelial-Iike
cells expanded rapidly fromday 3 to day 7. [0079] Mesenchynma/ cells:
Cut gr owt h &brmraswilichl sard emmczilcemrrmnamj WAS ebe@wed_%warly as 48 hours
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of e”brlgomfrﬁﬁhﬁmilﬁﬂ I::érd( %@nl%v‘ﬁerrﬁran% eRy and] umBARE §3ﬂdt@pith%h§}

(2000). |s anal ysi s indi cates
enbryoni ¢ gells (uk@Eﬁb m@éatede@ a@ﬁondﬁege V\gﬂ\ethedewrﬁlomﬁmesaeel the Paip%ﬂ

hi ghl'y exp Sﬁé?\gtpé@ eRddis H:H(Mn% dﬁ t&“@b’céﬁ%eﬁ-ﬁn @M)VS Gge%w

grow h fac vascu a gr owt
pl acent a- | maskeyr @f/\embnml@rst@n@ellssiw-\mwa ) eerﬁ%iFﬂka %tct%fd %retth:)AG

Hepat d d Fagt F i
(ch; g)ma J atdgﬁe:tu%g\%r{\}é dé%%’fz—(a'# Dhus! Eﬂ?é %Hh@%fs :n@.’:@i@shhgeﬁ{mporﬂc

Muiscl e2fct iike prorsxins Oﬁheseﬁéemmlls [ﬂ@ﬁeu %llsalml éts;&w exmewﬂ thﬁrpthﬁ%r .
o o TRl S 8 Chnuy SR riu B, (TR, vt
adi pose- deend@ﬂmeh@syng\ﬁlyrfaq:tor (VEGF) placenta- Ilke growth factor PLGF, STATS3,
stem cell factor (SCF), Hepatoma-derived Growth Facior (HDGF), Fibroblast

Grewth Factor-2 (FGF-2), Platelet-derived Growth Factor (PDGF), alpha-

25 Smooth Muscle Actin («-SMA), Fibronectin, Decorin, Syndecan-1,2,3,4. In Fig.

9, the expression of these genes is compared to human dermal fibroblasts,

bone marrow mesenchymal cells (BMSC) and adipose-derived mesenchymai

cells (ADMC). Fig. 9 also shows highly secreted Activin A and Folfistatin (both

of which proteins are well known fo promote fissue repair and regeneration,

(o]

30 enhanced angiogenesis, and maintain embryonic stem cell culiure, so that
expression of the respective genes is a sign for the embryonic properties and
ability of the cells to differentiate) detected by ELISA assay in supernatants of
umbilical cord mesenchymal and epithelial stem cell culture in comparison with
bone marrow, adipose derived stem cells, human dermal fibroblasts and



cells (ADMC). Fig. 9 also shows highly secreted Activin A and
Follistatin (both of which proteins are well known to pronote tissue
repair and ration, 30 enhanced angi ogenesis, and I nt.ain
enbryoni c g%ﬁ%ﬁ@@?%%culture, so that expression of thegEE§§@@?WWE4
genes is a sign for the enbryonic properties and ability of the

cells to differentiate) detected by ELISA assay in supernatants of
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I nvention gﬁanggﬂg?5|ng candi dates in therapeutic application of

t hese cell areas” such as regenerative nedi ci ne, aging nedicine,
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o e corirae. RV (768 birbctheexicim dn mauign e repiced the
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SN RS g Bhng & d(diand Rifel TRauBIoidh, W, USKRRS: | GFBP6

(Fig.1 C’secrete |'GFBP-2; |L-6;
Angi ogenl n; 20 [B8B2LThe espis OMBES analyaisshow tQ@PUCWﬁGCWlmﬁL@km 6

TNFR; 0 L Lﬁ"hﬁ;

Ve (Fig Y ﬁg@ %%%?”KQE%‘?% Shovlth fackir RIGE): TnicReuiihlaiEs): KRR,
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| mpor t ant ﬂvﬂbf‘e%s’ utkC %%&@t@n@mm W@i@gEG#'iﬁ»ﬁiﬁ?-ﬁoﬂﬁ@t@ﬁ] enin;

tissue repair and regenerati on and I enesi s his f

denmons29 at %R-BQLWBFISMQR it WTE‘t?negQrélT lgf ®hell8; alNAR; BRG; CQRQS%S
' the respRhiNGuld AL-RA TS AR, TAMPSISPAR: VEGF (Fig.12).

[0083] Accordingly, this shows that both cells types secrete large

amounts of cytokines and growth factors that play important roles in
developmental biology, tissue homeostasis, tissue repair and régeneration and

25 angiogenesis. This further demonstrates the versatility of the cells of the
invention for use in the respective therapeutic applications.

[0084]In addition, the cells of the invention were further examined with
respect to their safety profile using mouse teratoma formation assay as an
indicator. Six SCID mice were used in these experiments. A suspension of more

30 than 2 million UCMC was injected with a sterile 25G needle into the thigh
muscle of each SCID mouse. Animals were kept up to 6 months and tumor
formation was assessed. No tumor formation was observed in these mice (data
not shown). This indicates that the cells of the invention are safe and do not
have any capability to form tumors, benign or otherwise.
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Example 5: Characterization of the gene expression profile of umbilical
cord epithelial and mesenchymal stem cells
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express epidermal keratinocyte molecular markers such as keratins,
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Fig. 10 that shows that UCEC are quaiified to be epithelial cells in general by
expressing a variety of these epithelial cell markers). Accordingly, these results
show that umbilical cord epithelial progenitor/stem cells of the present invention

can be differentiated into skin cells such as epidermal keratinocytes which caﬁ

30 be used for wound healing and have great potential for the development of
cultured skin equivalents,

Example 7: Expansion of umbilical cord epithelial and mesenchymal stem
cells using repetitive tissue explants of umbilical cord lining membrane
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P 20  success u[ repetll’give exp an?t thque use aherefn demonse‘{rates that the cells

of the invention can be uniformly extracted from the entire tissue instead of only

certain portions. This allows the maximum number of cells that can be derived
at a low passage instead of passing the cells through many generations causing
deterioration of cells.
25 Example 8: Direct differenfiation of umbilical cord mesenchymal cells
(UCMC) into skin dermal fibroblasts
[0095] For differentiation into skin dermal fibroblasts, umbilical cord
mesenchymal stem cells, UCMC cells were cultured according to a standard
protocol for the cultivation of fibroblasts. Cell isolation techhiques were as
30 described above in Example 6. UCMC were then cultured in DMEM or
commercially available fibroblast growth media (FGM). UCMC cell morphology
thus differentiated resembled human dermal fibroblasts. Mesenchymal cells
have similar morphology under light microscope and can be easily turned into
fibroblasts using conventional and commercially available media (cf., Figure 3).
35



10 size, preventing further explantation. In this connection it is
noted that the explants progressivelyyshrink in size until they are
too small for further tissue explant S|nce during the process of
cells outgrowing and mgrating fromtissue explants, the cells
producewy t,g dPidi gest and break down tissue. Fi g. 16

SChEITB.tI ca ﬁﬁﬁ' strates the rapid and robust expansion process of
unbi | i cal 15 cord epithelial and nesenchymal stemcells achieved

using this AUGERLR forlRYfating! fbfyBloidyitdP BRI o e difniBlig

UCMC and UMEC cel l's c2:ran %mgoﬁ éomt 'S sour%e mEBl hﬂgh‘%lréhé)fmc
refl ecting umbilisabeord; thsi thhOChttmﬂpﬁsmlr owh characteristi cs of t

or st pose. (1 S Ay, e vtk HerRbE Fol 1T el PaRPRBenTof b

20 successful repbtlicti wdenp’:tﬁmt t echni que used her ein denonstrat es
that the cels the inventjion can pe uniformy extracted fr t he
entire ti ss@ "H@{L{EQQ dre oAnpiotice Memirang: dissre . C\;Eﬁﬁqr})e 1D oREPt under
maxi mum nunber ancﬁmHsSand{]ﬂﬁg ean phstiféetivhedndat a | ow passage i nstead
of passing the cells through many generations causing deterioration
of ceIIs 2%) Exiapigiing dhe plema/rogRmfios celis.i ati on of unbilical cord
chymal cells (UCMC) into skin dermal fibroblasts [0095] For
dlf erentiation into skin dermal fibroblasts, unbilical cord
nesench&.rral The emtbed bf clabeNCfurthdrsconeprésiogd t ured according to a

st andard ocol e ltivation aof fib oblats | | tion
t echni ques i Seﬁarg&%&ec ‘?‘Ege%hﬁﬁcﬁf@mo © EARBIHGs!S Oef ﬁalf}‘éﬁ) n by
cultured in Dwaﬁmtho@@mwe‘d frohy thaygiduphdahsidtin Qﬁlmym:@wépamwr\aand
(FGVM. ucMC cel |, nmorphol ogy thus differentiated resenbl ed human

dermal fi brobl &feCt iRBIRRERRARI cells have similar norphol ogy under
ligfy mcroscope and can be easily turned into fibroblasts using
conventional and commercially available nedia (cf., Figure 3). 35 44
What i s3cl al hedetbod pf c)almsi iso @, MiTereisothet stagy Brogeniterogelis have emibryonic

fromthe angl m&& M@ unbi lical cord, the nethod conprising:

5 (a) separa |ng {5 menbr ane fromthe ot her conponents of
the wunbilical cord in vitro; (b) culturing the amiotic nmenbrane

L Sere ORI GBSy The S84 RSl L entor ol e

20 epithelial and/or mesenchymal stem/progenitor cells.

5. The method of any of claims 1 to 4, further comprising:
(d) culturing the stem/progenitor cells under conditions allowing the cells to

undergo clonal expansion.

25
6. The method of claim 5, further comprising:

(e) culturing the stem/progenitor cells under conditions allowing the
differentiation of said cells into epithelial cells and/or mesenchymal cells;
and

30 {f) isolating the differentiated cells.

7. The method of claim 6, wherein the epithelial cells are selected from the group
consisting of: skin epithelial cells, hair follicular cells, cornea epithelial cells,
conjunctival epithelial cells, retinal epithelial cells, liver epithelial cells, kidney



10 2. The method of claim1, further conprising: (a") separating the
cells of the amiotic nmenmbrane tissue fefore cultivation by a nethod
sel ected fromthe group consisting of enzymatic separation and

direct tissue explant. 15 3. The nmethod of claim1l or 2, wherein the
st eni prog i

Lo b SUBBRBICES SRNGCSILIRA R SART SELdmiecks) REABBIA) E31 v
cel | s areintgstingli epithelial calg/ (bargﬂes'émth‘galmsbplﬁtedaa’{ mb@emrtgorepdbeliai célls,

h h I
the ot en pa5uR aldts Binbeh Pl il BAE af? DRrks dbeb@ledt o' ™
undergo cl _onal expansion. 25 6. The rret hod of claimb5, further

PR o e R 0 bort S B BeRpehe bk i el e
and/ or W@WY&%S;QWJQQ Sof el ﬁ&oﬁfﬁsté S%haﬁﬁr%yféée IQ%tEBSFa%@' frRfytes,

cells. 7. "The nmethod of claim®6 V\/nerelntheel s are
sel ect ed ﬂlﬁ@menhéb@bdﬁﬁss @afﬁmr%yqqy@es@fsm@oéhnn@mleW@IIs,aaskai@tal musklg eells,

folI'icul ary fr?‘;c*cg/ﬁas (i‘%rlgecf?r%'dt f?an' ?hd&&“es Clyied arTénceﬁﬁé‘érn?Q' LR 'f%ld all

cells, r ef) eprt cel Iver e Ki dhey

epi t hel i aIvaneﬂlésanqbdenvmasoofemw@nabdaﬂmalejdlls, oesophageal epi t hel i al
celi , small intestinal epithelial cells, large intestina

epithelial cells, lung epithelial cells, airway epithelial cells,

bl adderg, emhtehﬁéth@b! sfelrysofansimst Bid 8efuetbiel Bepdikinge! | s. 5 8. The
nmet hod of claim6, wherein the rresench mal cells are selected from

the gr ouﬁ)Q)cBFr%ﬁE\{'nQ\&‘%ﬁciaéR‘ﬂ ﬁtqm/lﬁ’lf"e‘ﬂﬁfht@ﬂ' sellg fyfarben s

ost eobl asts, tenocytes, |iganment fibroblasts, cardi omyocytes, snooth
nmuscl e cells, skeletal nuscle cells, adipocytes, cells derived from
endocru‘de@leamtmtrheufr ataiod &), maherein| presendnal Is  camiadetduésbyndsing cryo-
derjyativ ectodermal cells. 10 9. The nethod of any of

cl aflér/n; 1 ﬁe%rvé}%rﬂ‘her conprising (g) preserving the isolated

st ent progenitor cells for further use. 10.The nethod of claim9,
wherein 11 S em}prggér%to?'acrerllllgglage% frgr‘\ﬁ t SéI arllr%n tt\t/ membrane of umbilical cord by

means of the method of any of claims 1 to 10.

20 12. A cell bank comprising a stem/progenitor cell isolated by means of the method of
any of claims 1 to 10.

13. A pharmaceutical composition comprising a stem/progenitor cell or a cellular
extract thereof isolated from the amniotic membrane of umbilical cord by means

25 of the method of any of claims 1 to 10.

14, The pharmaceutical composition of claim 13, wherein the pharmaceutical

composition is adapted for systemic or topical application.
30 15.The pharmaceutical composition of claim 13 or 14, wherein the pharmaceutical
composition adapted for topical application is selected from the group consisting

of an ointment, a cream, and a lotion.

16.The use of a stem/progenitor cell isolated by means of a method as defined in



15 preservation. 11. A stenfprogenitor cell isolated fromthe

ami oti c nenbrane of unbilical cord byg nmeans of the method of any of
clainms 1 to 10. 20 12. A cell bank corrprl sing a steni progenitor cell

i solated by neans of the nethod of any of clains 1 to 10. 13. A

Phar maceuing af FAMROP kS 19MTof @ ictiufsitdre P AT REABERIEH forcFAtrRy a Jubject
cel lul ar tract thereof isolate romthe ammiotic nmenb

urbi | i cal hewing bydisesder selctdd tfrmam nat tisslicofdisorgenf nedplastic Hisease). skin

phar maceub AP HeniabrORan e eibity S hOdaLMRERED opi cal

application. 30 15 The phar maceuti cal conposition of claim13 or 14,

mhere|n har utl 0 1 t]on ted for topical ,
Boi3 oo’ 1SS T &ty 1B, whEFHE 16e dispue SHRITUEY isud conORITal an e Aeauized
cream angsgud @éfi®encyl6. The use of a stenfprogenitor cell isolated by
means of a nethod as defined in 46 any of clains 1 to 10 for the
manuf acture of a medi canent for treating a subject having a disorder
sel ect i SS

Vi scer o Ohaish bLEGH, £6.3Rhclein 1 IRCBR dholoTR3 okt js LRSS rom
of clai m figg grhep edansistngt losﬁsueu!m stefidencys Qiabetegemdllidls cassaciated with
acquj red .tiﬁsue def|C|en&# 18.I§§.use of claim 16 IV\/nerein tQﬁ .
vi scer al R ORfigieqeyy EPERISONg Aelic ¥y 0i: TYRBIYFSTIA: (YRS Yosiye.
of insuli pafefatic eefiienby ahetasl mld.eﬁwaaasw%bm%dmﬁdmy 10 insulin
deficiency, testosterone deficiency, anem a, hypogl ycem a,

hypergl ycem a, pancreatic deficiency, adrenal deficiency, and

thyroi wwerua% b -cldifh Tﬁae Wherdih mea'ri@u%& dY!S)‘?&&‘ rst/hﬁh@ﬁgerr@ disease,
di sorder is eimer' s di sease, ki nson' s di sease

Kr eutzfel Fagkigsyeasdiseasr datob d(rgutﬂfeléas@hsm LxB r@&hrlg@tdjﬁease and
di | aim 16, wherein the skin disease is

acce erate nhm&%g%ggsgga%und 21. The use of claim 16, wherein the
neopl asti c di sease |s cancer. 20 22. The use of cIa|n121 mhereln t he
cancer J sel ec r rou sistin angus ¢

carci natth, TGt i 48 Whare 00 SkhcdSeRte R hiasaRoaas p& A vound.
carci noma, nasopharyngeal carcinoma, |ung cancer, bone cancer,
pancreati ¢ cancer, skin cancer, cancer of the head or neck,

cut anectk B1e ysk phelalin 46, wherrinitam arepiaslia fisease is 6ANGRS. cancer

ovayy an cancer, rectal cancer, cancer of the

22.The use of claim 21, wherein the cancer is a selected from the group consisting of
squamous cell carcinoma, breast ductal and lobular carcinoma, hepatocellular
carcinoma, nasopharyngeal carcinoma, lung cancer, bone cancer, pancreatic

cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular

25 malignant melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the
anal region, stomach cancer, colon cancer, breast cancer, testicular cancer,

uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
Hodgkin's Disease, non-Hodgkin's lymphoma, cancer of the esophagus, cancer

30 of the small intestine, cancer of the endocrine system, cancer of the thyroid gland,
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft

tissue, cancer of the urethra, cancer of the penis, prostate cancer, chronic or

acute leukemias, solid tumors of childhood, lymphocytic lymphoma, cancer of the

bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the



anal region, stomach cancer, colon cancer, breast cancer, testicular

cancer, uterine cancer, carcinonma of ﬁg7he fall opi an tubes, carcinom

of the endonetrium carcinoma of the cervix, carcinoma of the

vagi na, carcinoma of the vulva, Hodgkin's Di sease non- Hodgki n' s

| ymphona, | C f p e n

cancer of the @%\ %érrﬁ%gﬂg%@t gﬁ]ng%a%%@?éi o %}gpﬁ%k\lsr?drﬁrﬁﬁé QNS

of the paiyam;bi}amadtLghanang'm@mesEsofsptrtm il datmabr ,Obraimd stesargliomea, ofituitary
e urethra, can

cancer . cAranpERoraniocs et soe ERcla s, & oY chonbRgdan o sucn

| ynphocyt canterspimenriing dizeemitdtet imetadtasidien) fordicersdf. t he ki dney or
ureter, renal cell carcinoma, carcinoma of the 47 renal pelvis,

neopﬁ asm of the central nervous system (CNS), primary CNS | ynphong,
tunor apgi HALRERIS us%%f@?‘éteﬁfi?bl%gte%ffef celP58dBfifE& A Slairh T foPtHéJbﬁoapxtlon
adenoma, Kaposi's sarconm, epldermoid cancer or any conbinatio

such can@éﬁ@lOMQl@Ehmpi@lﬁﬁ sseni nat ed (metastasizing) forns thereof.

5 23. The in vitro use of a stenm progenitor cell as defined in claim
11 for the production of a biological nolecule. 24. The use of claim
23 whe24i The hse of alagi 23] whetedt tihe bicﬂogaedalanb&;d:ufer méléﬁegrfmm thd @roup

isting of. a prptein, .a peptifde, a |cm)lec .
ot 1 Dhsaccafriaind 67 Ruteih LRerdse = 3l Breasgs FelsCulfices ol sgashage., a
The use opoRsaEEHERIE AaTHhE: I;ﬁ:%h'arﬁ:saqli idned in claim 11l as feeder
| ayer in the cultivation of manmali an ceIIs 15 26. A nmet hod of
cul tivating sten1progen| tors cells as defined in claim 11,
conpri : I ; i QL.
unbi | i ?a g](-:hoer g@g %&}:’ g| va % Er%;é?sﬁgef‘elé ar?l?%“ﬁrqs”u%%a Fggmp% me
cul tivati onltmetmraO‘émﬂ@mmahan/aellson conditions over a suitable period
of tg me. 20 27. The nethod of claim 26, further conprising exposing
the tissue explant to fresh cultivation nedia and continuing the
cul ti vae. smmutiderofsuiltivalting sﬁt@hﬂ]rbg@ﬂ&are\cells as definkdlm elapariiodoniprising:

time. 25 Theueof S free cell, culture rredlato culture
nesenchyné%t@f‘%% prue e ?a hed tE? amnigtie,gieraprang,of smbilical gerd + o

10. 29. ThewRating el st e‘&(ﬁ%rﬁf" h télﬁtaBl@'cﬁgﬂl\Fa%bn”%é‘(ﬁé” ﬁﬂﬁscultlvatlon

endogenously produced in the sten progenitor cell and the cell is
cul ti val%@ltmﬁlééweé@rﬁwftablﬁﬁemﬂ phme. f or
20

27. The method of claim 26, further comprising exposing the tissue explant to fresh
cultivation media and continuing the cultivation under suitable conditions over a
suitable period of time.

25 28. The use of serum-free cell culture media to culture mesenchymal stem cells
obtained by a method of any of claims 1 to 10.

29.The use of claim 23, wherein the biological molecule is endogenously produced in
the stem/progenitor cell and the cell is cultivated under conditions suitable for
30 production of the biological molecule.

30.The use of claim 23, wherein a nucleic acid sequence that encodes the biological
molecule is introduced into the stem/progenitor cell and the cell is cultivated

under conditions suitable for expression of the introduced exogenous nucleic acid



30 production of the biological nolecule. 30.The use of claim 23,
wherein a nucleic acid sequence that egcodes the biological nolecule

is introduced into the stem progenitor cell and the cell is
cultivated under conditions suitable for expression of the
introduceges ous nucleic acid 48 sequence. 31.An in vitro nethod

of differentfiating a stem progenitor cell isolated by a nethod as
defined in any of clains 1-10, conprising culturing the

andor 6o B ey Fisho AP lsraERAG 68T R ot RBLEE b o ethod as

conpri si ndefinkd i amgof blairs en(proogenisiray calelring thersdem/mogdhitarasedis under
all owi ng the giffe[lenti atbl on of said cells into epithelial cells

and/or  mESRHERGHAIIOWING the CRlS 4% URHEraotIARR ©Parsinm 32, wherein the
epithelial cells are selected fromthe group consisting of: skin
epithelial cells, hair follicular cells, cornea epithelial cells,

conj unc3d-Vae mgthasepf slaigep( s furthar ermpéping euliusngcidlel stem/pragenitor cells
epithelia K =Toll ! : S L i i

ol 15, oodBiRt et MowiRE h B enldior BT CEATIE hMoif b aparor
cells, | amgsenochestl calls.epithelial cells, lung epithelial cells,
airwﬁy epithelial cells, bladder epithelial cells and uterine

epik elial cells. 34.The nmethod of claim 32, wherein the nesenchynal

cel l's agnTaelmeted off 18I 32, WicPsip BENsIitielifldcells: arekidledtelIfRIMh aBé Yroup
chondr ocyt es,, osteaqbl asts, . tenocyt Q liganment fibroblasts,

. .20 | ts,
car di onyo€9peEling rﬁfbtshirh@@éih@"a!ew@f hale (feliaflaeeds e coBGEs epithelial cells,
adi pocyt egoréjlaﬁbﬂs@d@mméﬁa| BN RAMSS dPRehARBSR, m/%wegﬁtfh%ﬁ@r ggiﬁ,skidney

cells, and all varieties and derivatives of neurectodernal
35. The uspitihglizhmellst pansreaticl @pitbelit, colisereesophageak ¢ipiheatialt célls, fomall

oh o _ : | o Lol c.aci
oS onos, Hithtnef etfierdl el b b cstiBig) Bafh DFLe BRI cone
st em pr ogeimwvagrepitbelialicells nhladdercepithatibbedlzearsd afaripeagdthetialrcellsel | and

the cell is cultivated under conditions suitable for expression of
the introduced exogenous nucl eic acid sequence. 30 37. The use of

csztgjl renc taﬁ.mfeaﬁ@ihbdt S claird e, QB Bhd mSsetRyMial ceNSdré @eldtfed from the
group consisting of: skin fibroblasts, chondrocytes, osteoblasts, tenocytes,

20 ligament fibroblasts, cardiomyocytes, smooth muscle cells, skeletal muscle cells,
adipocytes, cells derived from endocrine glands, neurectodermal cells, and all

varieties and derivatives of neurectodermal cells.

35.The use of any of claims 16 to 22, wherein the medicament is for gene therapy.

25
36.The use of claim 35, wherein a nucleic acid sequence that encodes a protein that
is to be preduced in the stem/progenitor cell is introduced into the stem/progenitor
cell and the cell is cultivated under conditions suitable for expression of the
introduced exogenous nucleic acid sequence.
30

37.The use of claim 36, wherein the transformed cell is administered to the subject.



