Clinic Conpliant Method for Banking Human Pl acental Mesenchynmnal
Cells 5 Field of the Invention The present invention relates to the
field of nedicine technology. Particularly, the present invention
relates to a conprehensive nethod for clinic conpliant- expanding

managi hg a cel| SR coometiAn LA EE o BanbThd My man placental

nmet hod for protectlng placenta]Mwm@ﬁhhiqﬂE¥UQg1§or expandi ng
pl acental nesenchymal stronal cells, a nethod for preparing human

aut ol ogous cord bl ood serum required for inplenenting these nethods,
as wel k as a nmethod for managi ng and searching the digital registry
of said cell bank, and for applying said cells to therapies of human
di seases.. 15 Background Art HuFieldgfaherdnviensiom oti ¢ and chorionic
mesenchymal stromal cells contain undifferentiated stemcells from

whi ch nor

cel l prolfvggggpgﬁgéﬁﬁh uﬁgf#g%% é@ofﬁmgﬁgﬁﬁé%ﬁlp ep%&%éﬂﬂégﬁ %Pt

|'i neages iowentibe relgenteratostpréhiensivd methbd foo wlihic ceinpliaitf dxpaiitg latnhaplacental
These two_properties of acental.stem eIIs.20 ve to be of gre
ot 11 el fonts shld A ibing Ay mntate ¢ Rl Rl e R e,
commi 16 edykih freraed 4 akadd fféﬂ]ﬁ&tb&ﬂ@piéé@ﬁth §axf1,lﬂe,ta th&fod for Eﬂﬁnaiﬂg ﬁ:@a@ymatl n
addition, placental nesenchymal stromal |'s are obtained fromthe

t er m pl acBereachysahstrurp! pelisns pretoddernssparing fumps aelogausicpt hiporksentm
birth, t I

i njur i es htg Ieﬁ fgr h{‘bﬁrﬁénﬁﬁ @ne§ ant g%ghgs ‘gg‘Z? %I(I)ltg &ggtggggacgémg A ?eg't%}émg the
et hi cal otbgltdl retgts.tryZﬁ? s#d melhbzmkpmel fophmtyng sdid calslts thempees afihimgpodiseands..

i mrunonodul atory property in the nmechanismof protecting a fetus
fromthe influence of allogenic maternal imune system during the
fet al 1slevel opnent, maki ng thentidBabkgﬁmuQQMQgeneic cel

transpl antation. All together these tTeatures of placental cells
verify t hi otential.for. their. clini pl i.cation i.n cel

! her apy- BRI abEhE PiRtic s shBfic SiesPiobinat 8RB o SRl o of
human 30 tmummtatedc@éﬂleeug fremrwiieh eiotd lentical stetnl dell€ 94n BPPdreAsd PRGtro

and | abor at or otocols for placental cell ocessin pl ease refer
to, for %1{ Prokifgrpiion, op fuctignal c@%ﬂ%mglélp%ed)fféwm AT o

char act erdegghiednin thrd:@x.lréu%hfc'eﬁ i ARt 0RT ThRL 366 Bidpertid bF BBehl A€ cells

First |International -
20 prove to be of great significance to cell transplant therapy due to the large number of
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committed differentiated functional cells required in the therapy. In addition, placental
mesenchymal stromal cells are obtained from the term placenta detached from the mother
and infant at the time of birth, therefore the tissue sample is easily procured without any
injuries to the mother and infant and does not cause complicated ethical conflict,

25 Furthermore, placental cells have an important immunomodulatory property in the
mechanism of protecting a fetus from the influence of allogenic maternal immune system
during the fetal development, making them ideal for allogeneic cell transplantation. All
together, these features of placental cells verify the high potential for their clinical
application in cell therapy—based regenerative medicine. For the general discussion of human

30 placental cells, their potential for clinical applications and laboratory protocols for placental
cell processing, please refer to, for examples, Parolini O et al, “Concise Review: Isolation and

characterization of cells from human term placenta: Qutcome of the First International
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Wor kshop on Placenta Derived Stem Cel |l s", STEM CELLS 26, pp300-311,
2008; Ilancheran S et al, "Stemcells derived from human fetal
menbranes display nulti-lineage differentiation potential. Biol
Reprod 77, pp577-588, 2007, Portrrann Lanz CB et al, "Placental
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studies tried to use hunan cord bl ood serum as the replacenent for
ani nal155erumto culture hunman bone marrow cells and cord bl ood stem
cells 0 at e i cation 200500591 but
so far t@re 5 CB mor?§%%mmr%31 SFE E OgﬁcﬁurAPf) i andl }Pﬁgﬁaﬂ q%\%gr?#éﬁmm%c
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for culturing cells of different persons, and sone pathogens carried
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testing Oarspéc@,'plleagé)refer to, for example, Mannello F. and Tonti G. “Concise Review: No
Breakthroughs for Human Mesenchymal and Embryonic Stem Cell Culture”, Stem Cells 25,
1603-1609, 2007.

25 In another aspect, some previous studies tried to use human cord blood serum as the
replacement for animal serum to culture human bone marrow cells and cord blood stem cells
(US Patent 7,060,494; US Patent Application 20050059152), but so far there has been no
report about culturing human placental mesenchymal stromal cells by utilizing human cord
blood serum. Meanwhile, this method also has potential risk of introducing cross

30 contamination with pathogen from different individuals to the cultured cells because the serum
from a given blood donor is used for culturing cells of different persons, and some pathogens
carried by such human serum may go beyond the scope of current pathogen testing or fail to

exceed the sensitivity of current testing techniques. This risk may become crucial as new
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exceed the sensitivity of current testing techniques. This risk may
becone crucial as new -2 clinical standards and pathogen testing
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20 To facilitate the understanding of this invention, a number of terms are defined below. The
terms defined herein have meanings as commonly understood by a person of ordinary skill in

the areas relevant to the present invention.

Unless otherwise specified, as used herein the term “term placenta” refers to postpartum
25 placenta of clinically normal pregnancy from either natural delivery or delivery by caesarean

section.

Unless otherwise specified, as used herein the term “placental amniotic mesenchymal stromal
cells” refers to cells of mesenchymal stromal cells morphology that are released from placental
30 amniotic membrance by digestion with collagenase or any other enzyme or combination of

enzymes with similar function.

Unless otherwise specified, as used herein the term “placental chorionic mesenchymal stromal
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cells" refers to cells of nmesenchynmal stromal cells norphol ogy that
are rel eased fromplacental chorionic plate by digestion with

col | agenase or any ot her enzyne or conbination enzynes wth simlar
function. 5 Unl ess otherw se specified, as used herein the term
"human coedlsbiaderd teellsnf messhelnanal stramal gails pempelogyl thiat arveleasek fromelagtntal
human unbi,l i cal r |l ood fromdifferent cord bl ood dongr.s.. Unless
ot horwi scosEboria sy 8 fielieenfiedmaf § eaRE gb G Biion sPHGES
serunt r efvéth sintilar figetiodin obt ai ned from cord bl ood of a given placenta
cell donor, and the serum herein used is 10 fromthe sane donor who
donates placental cells cultured with said serum Unl ess otherw se
speci f ised ; L gt i Byl : | f,i.e '
o Uy e R b s R R PloBP e R
art cont apnepargd framiacuisturaipd Inunaaginatslicuh dord blrod Seom dilfifersnt crad blved donors.
classified into high glucose form (glucose with a 15 concentration
generally of no nore than 4500g/L) and | ow gl ucose form (glucose with
a concenUnRid @herg@Repaifiol, & use@hereimehd fean “h0610gsds)cordblbydietiah’” refers to
exanpl e of forgglation of . DVEM for cell culture is as follows: DVEM

for cell T apeesBRor bloadpiy sivepiacavtsh orll danen 2nd Bireeruypien used is

cal ci yg Cﬁ&ﬁrtﬁ%&%n&%@%a%gglag%al cgﬁéﬂtﬁreﬁi\ﬁiﬂ%ﬁﬁﬁa&‘o' 10.10.1
0.1 0.1 potassiumchloride 400400 400 400 400 anhydrous 97.67

97.67 97.67 97.67 97.67 magnesium sul fate sodi um chl ori de 6400 6400
400 0400 0, DKUY S AMI0R e 490 06 B0 1 Al
L- Cyst i nemedium)” refers to the basic culture medium well established in the art containing various
amino acids and glucose, which can be classified into high glucose form (glucose with a
15 concentration generally of no more than 4500g/L) and low glucose form (glucose with a
concentration generally of no more than 1000g/L). A typical example of formulation of

DMEM for cell culture is as follows:

DMEM for cell culture
Component (mg/L) | MD200 MD201 MD202 MD263 MD204
calcium chloride 200 200 200 200 200
ferric nitrates9H,0 0.1 0.1 0.1 0.1 0.1
potassium chloride 400 400 400 400 400
anhydrous
97.67 97.67 97.67 97.67 97.67
magnesium sulfate
sodium chloride 6400 6400 6400 6400 4400
anhydrous sodium
i 108.7 108.7 108.7 108.7 108.7
dihydrogen phosphate
L-Arginine
84 84 84 84 84
hydrochloride
L-Cystine
63 63 63 63 63
hydrochloride
L-Glutamine 584 584 584 584 584
Glycine 30 30 30 30 30
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63 63 63 63 63 hydrochloride L-d utam ne 584 584 584 584 584
G ycine 30 30 30 30 30 4 Conponent (ng/L) MD200 NMD201 MD202 MD203
MD204 L-Histidine hydrochloride 42 42 42 42 42 L-1sol eucine 105 105

105 105 105__l-leucine 105 105105 105 105 -Lvsi ne hydrochlori de
146 146 146{ &4Ripdfbat Lmda! OWOBO FNn3k 30 208" Rh ani
66 66 66 66Ht= Sgu%uﬁuc dﬁ'_:]Zl&ét'IfZ)h e Tﬁlr chﬁﬁ)c 0%5 9?@%6%5 9@%?@4
Trypt ophane| 16 I6His®idiké 16 - Tyrosiine 72 72|72 72 72 L- Valijlne 94
94 94 94 94| D u%?ﬁ 1000 4 43500 4500 #500*2 phenol 42ed 15 14215
- 15 sodi um Q80148 - 110 - - WEPES - -15958 Dilcalciumd 4 4 4
4 pant ot hepat ercligbidie chlprides4 4 4 hs4 7tolijgsacild 4145 4 4 4 105
i-inositol 27272 7 27 2 mmcotimamde 44444
L-Leucine 105 105 105 105 105
L-Lysine
146 146 146 146 146
hydrochloride
L-Methionine 30 30 30 30 30
L-Phenylalanine 66 66 66 66 66
L-Serine 42 42 42 42 42
L- Threonine 95 a5 95 95 95
L- Tryptophane 16 16 16 16 16
L- Tyrosine 72 72 72 72 72
L- Valine 04 94 94 94 94
D- Glucose 1000 4500 4500 4500 4500
phenol red 15 15 15 — 15
sodium pyruvate 110 — 110 — —
HEPES — — - — 5958
D-calcium
4 4 4 4 4
pantothenate
choline chloride 4 4 4 4 4
folic acid 4 4 4 4 4
i-inositol 72 7.2 7.2 7.2 7.2
nicotinamide 4 4 4 4 4
pyridoxal
4 4 4 4 4
hydrochloride
Tactochrome 0.4 04 0.4 0.4 0.4
thiamine
4 4 4 4 4
hydrochloride
pH (without sodium
i 6.3+£0.3 6.3+£0.3 6.3+0.3 6.3+0.3 5.7+0.3
bicarbonate)
pH (with sodium 7.8+£0.3 7.8+£0.3 7.8+£0.3 7.8+£0.3 7.0+£0.3
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pyridoxal 4 4 4 hydrochloride 4 4 lactochrone 0.4 0.4 0.4 0.4 0.4
thiamne 4 4 4 hydrochloride 4 4 pH (w thout sodium bi carbonat e)
6.30.3 6.30.3 6.30.3 6.30.3 5.70.3 pH (with sodium7.80.3 7.80.3
7.80.3 7.80.3 7.00.3 -5 Conponent (ng/L) NMD200 MD201 NMD202 MD203

oo Dot

3355% 3005% sodicdffohitear bopat e) Unliess ot herw se spegcified, gs used

2205% _soa eopptncCBA L SIPDR A" SRIE |, PR 4, 0 ) aend”

herein the ferm "HCA-Typing refers|to any nmethod that can bg used
to determ ng HLA(ﬁ?ﬁé?of me)] or hi stoconpatibflity (M{C) of a hHuman
celli 2 o S SyrBlslRIWhiRA SPPQISolodl, [a96ia Neflot Ne JBLEY, A€hhoss%,
bank" referp to a storage fpcility of Iving cells where cellis are
saf el y kept| fsodiuen Bicargortagdm and where cel |l s| from eagch donor and

their inforn?%%ggggggwggmﬁgd|V|dualIy regl st ered, managed and
I denti fi ed. e SReed,fie g, UB hes.eiln Jder o
"cQW" ref erssoaigni m@@gm{@\onaﬁﬁy@é’cc eg%%:%é 139%45/%%i ) e.BB%%Sr}r&er Pbg%iosd/o

Manuf act ur e PractiTe;CAW), Wi cir T s amm T ndustrialr—ctode  pubticalty
used in the world and inplenented currently in countries such as the

United St : a 1 g heslike 1t i
obj ect of CHES o SARENL SN, nf PALARDSL "rcd et Bl
f or separahibagsedlib datechhiax i Rdiypg ofmaanhisloamepttibilityr@IHOS by arBimsad ¢edinal
cells so as to establish a hunman

5 Unless otherwise specified, as used herein the term “cell bank” refers to a storage facility of

living cells where cells are safely kept for a long term, and where cells from each donor and

their information can be individually registered, managed and identified.

Unless otherwise specified, as used herein the term “cGMP” refers to internationally accepted
10  GMP (i.e. Current Good Manufacture Practice, CGMP), which is an industrial code
publically used in the world and implemented currently in countries such as the United States,

the European countries, Japan and the like.

It is an object of the present invention to provide a clinic compliant method for separating
15 and expanding human placental mesenchymal stromal cells so as to establish a human
placental mesenchymal stromal cell bank for clinical application. It is also an object of the
present invention to provide a method for growing human placental mesenchymal stromal
cells using human cord blood serum. It is still an object of the present invention to provide
a method for incubating human placental mesenchymal stromal cells by autologous cord
20 blood serum. It is still further an object of the present invention to provide a method for
preparing autologous cord blood serum, synchronizing time for autologous serum
preparation with time for placental mesenchymal stromal cell isolation so that the
autologous cord blood serum can be used for expanding autologous placental mesenchymal
stromal cells. It is yet further an object of the present invention to provide a method for
25 registering and searching human placental cell sample in said human placental cell bank

according to the present invention.



pl acental mesenchymal stromal cell bank for clinical application. It
is also an object of the present invention to provide a nmethod for
growi ng human pl acental nesenchymal stromal cells using human cord

bl ood serum It is still an object of the present invention to
provide a nmethod for incubating human pl acental nesenchymal stromal
cell s by autol ogous cord 20 blood serum It is still further an

obj ect of Inhew pf he@hjecisio tetinenticrodgsemhddddore, fietténhdichiaolutiopnepavidad) in the
aut ol ogousrege%dvgltood seryl synchroni zing tinme for autol ogous serum
preparation W RO B Og%’%scent al mesenchymal stromal cell

isolation so that the autologous cord bl ood serum can be used for
expandi_ng. aut ol ogous pl acental nmesenchymal stromal cells. It is vy

_ et
further alf BBjAERECH e FIRKNREIEAR PIOYIASH B msthod dopriecesgias Auman mbrsenigl cell

25 regi St hidg A04.i3 eucdll dghphikzan pl acental cell sanple in said
human pl acental cell bank according to the present invention. -6 In

vi ew of the ebjadlst@nphurtireteimplaceitehissirsand tretbctithe, tissureintIXelEM cal
sol utions prov(iJOd d jnotﬁﬁt ggesent igv?ggti n are a bfo%l ows: 5 In one
aspect, the preSEHPTEIEALS o pPSTTHAE T4 HftRER SPEF PISPORFEE ng human
pl acent al cebl isoBaAPphemad plc&RttnsreditBEmeIIRIas edls feom €0 plecdntd Wksue
human term pl acenta_ti ssue, and protecting the tissue in DVEM

cont ailfli ng 0. 5ORtRBEGY Stel &f er abl y 1% of human cord bl ood serum b.

i solating hu : : :
g mpeifgﬁ% le)&lahgzazsﬁtﬁﬁﬁ&faxmynag SRl cagg ébﬁa&é@g@ %{@5 in a oylture

pl acenta tissue tained in step a; c. expandi ng sali enta
mer senchymal smedinal thetelk ifiwe obamyi erenpdnanistiepinalioniga, eod preferablyesiidinmlture

that is free of  .any .co of, animal_origin,. an ref er abl.y.,, saj d
curture  modi e RBRSBTRIRRE bacds B hieRi fon RiheR pliifefcly oo 304

i ncludes: 1) SYeRoMly 1%l abhymdidéord d¥ooafschuirand cpneh &fl ood serum
and Zi 1 % of 15,pﬁni cillin/streptonycin m xture; d. determ ning

anti gén type (AFCHBHESEOMYEIEPEChI st oconpat i bility (MHO) of the

pl acental cej| &etéﬂrﬁﬁﬁ‘n@%ﬁidﬂg&l%b@ danRltypife) é}ﬁ}ﬁaﬁpﬁbtﬂgoﬁéﬁdtib@l% Mty a(ﬂtqge'

cells according to stép d and integrating HLA-typing information
regi stry i nf ormetantal celat Bomeecteedlndaget;l donor; 20 f. protecting said

pl acent al ”EE.%%P-%QXﬁE'vaﬁ&ﬁsoﬁﬁk-&&éd csellis Qm?orrgigg L& ?t%g Maeﬁﬂi E‘I%eér%h‘é i—IiI}s-typing
information to registry information data for each cell donor;
20 f. protecting said placental mersenchymal stromal cells in cryopreservating solution
and storing said cells in liquid nitrogen for a long term, and preferably, said
cryopreservating solution consists of 50% human cord blood serum or autologous

cord blood serum, 40% DMEM and 10% dimethyl sulphoxide (DMSO).

25 Preferably, human cord blood serum used in said method is autologous cord blood serum, i.e.,

said autologous cord blood serum donor is the same one that donates placenta tissue.

Preferably, in said method for processing human placental mersenchymal stromal cell
sample according to the present invention:

30 the process of determining antigen type in step d is implemented using a testing kit, and
preferably but not exclusively, said testing kit is a PCR-based testing kit;
the bar codes of various HLA-typed cells in step e are generated through an automatic

digital bar-coding system, and preferably but not exclusively, said digital bar-coding
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and storing said cells in liquid nitrogen for a long term and
preferably, said cryopreservating solution consists of 50% human
cord bl ood serum or autol ogous cord blood serum 40% DVEM and 10%
di met hyl sul phoxi de (DMSO). 25 Preferably, human cord bl ood serum

used in sgstbniel BAdy ber i %@@Hﬁr&%z@o%%ﬁi 81U Hed IStRes). Sai d
aut ol ogous cord blood serum donor is the sane one that doénates

pl acenta tissue. Preferably, in said nethod for processing human

P 2 B RRRD N ne Bl By cfifie proFiBPY RASIARLNNS nledch R SRERN

|nvent|on ni ng
|nplenenteﬂt@mknghaemﬁhtcdbﬁ@ntmmaMdmnpmaﬂﬁnabhpkhaManmbmemﬂbu&lMﬁhﬁﬂ

said testi kit i a PCR-based test] kit e bar, codes of vari ous
h Aty SoccdlBrat's hPtefhed TRonglotg stssad Sbresasiing imt Blaegiiakced saipl ¢ o)
bar - codi ngessyBdEsBovand preferably but not exclusively, said digita

bar-coding -7 systemis Brady bar coding system TSL2200 (Brady, the
Uni ted States) I n anot her aspect, the present invention provides a

human pl a t e
fronteachﬁlono#e?%%ga ggﬁﬁﬁﬁﬁ%h acen@ﬁ%ﬁ%%fggﬁé Wﬂq%ﬁ%&5§§§m%§h%€??l
bank is ambaemﬁdntmsmmgﬂtmha\ﬂndhﬂmnmﬁaproce55|ng human pl acent al

cel nple escri bed abov further t he present
ventlon pr OPREESSHEATHB HoSP b BRI R QOB el PRI ChehSk AEAyHaing
stromal cells, th%ﬁ&ﬁb@ﬁ??fdc%ﬁﬁtg HiPhah) pl cAGE SR ECHY IR BtrBhaAC&M Rnple
mersenchynal stromal cell sanple of each person using the nethod for

processing huwﬁﬁ batcabey el nersenchynal stromal cell sanple

descri bed abegygg, Jﬁ)shﬁ'%t ?ghl}cﬁ &acrcﬁ haRlSad s okd IQJOI“&: & erll information

i nformation, Ssal ornatlon Is’a prog
nmanagi ng bar cie chi prggriarmf for manag)ng bard:odmgl igformaiiod mdmglstm mﬁonih&xdamﬂ(ed

Cont ot 1o bo CHKFLRAN 1y BBPH-ANSH HORAT: PRLA] DRECTD GHHTRLATEd

type, wherein cditdd t6BasRAbY 8y begiotoPidchlidation | HF)EUIEIDA itfisd, Wdiefin
a. searching entries 1) donor identification (ID); (2) HL type b.

donor i nf or mat§2h S“?@F£Héﬁ6¥¢§fﬁ%hﬁiﬂﬁﬁﬂ?%§§h“%ﬁd phone nunber of
donor's 20 par eNsrcHid) eHABOT] oRbf IiinGilBoRATD)IBIRA fp2) del i very

hospital ; and
b. donor information: (1) donor’s name, address, and phone number of donor’s

20 parents, (2) donor’s birth date and gender, (3) delivery hospital; and
c. banking information: (1)name of the person who certifies the cells for banking,
(2)number of cells in each storage vial, number of vials stored, and location
where each vial is stored, including building name, room number, liquid
nitrogen tank number, rack number, cryopreservating box number, and

25 position in the box.

In yet a further aspect, the present invention provides a method for searching human
placental mersenchymal stromal cell sample in said human placental mersenchymal stromal
cell bank according to the present invention, said method comprising:
30 I). Setting a registry information record for each sample, of which the content
includes:
a. searching entries: (1) donor identification (ID); (2) HLA type;

b. donor information: (1) donor’s name, address, and phone number of donor’s
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c. banking information: (1)nane of the person who certifies the cells
for banking, (2)nunber of cells in each storage vial, nunber of
vials stored, and |location where each vial is stored, including
bui | di ng nanme, room nunber, liquid nitrogen tank nunber, rack
nunber, cryopreservatina@box nunber, and 25 posjtion in the box. In

yet a further asp@@iets dep¥seirthidatreand; asad gy o idglyery hagrittbcndor
sear chi ng human c.maﬁﬁ%gtiﬂbnﬁﬁfo%emﬂ?w@!éf@%&%ah vﬁl%ldeng\?égghf%éutgﬁg%ﬂkmg,

human pl acental mersenchymal strona el | “bank accor ‘
present inventi on(2xaindenetdsde iceashsiosagegrial3guiber cfeials stgred, amlosation
i nformation recor anpl.g.. f which.the content include

a. searching ent r%éﬁsc?g ?asi’ﬁ%g%zor IJie ’elﬁgllufi }ngéjtufqgﬁlg(r\aﬁ)ef r?of} THEA G%‘Ba b.

donor Bnf or mat i onnittdgen dakatunshenatek magichr eGFoprasdvphgnexurder, aaf
donor's -8 parents,, (2) ?ﬁnorjs birth date and gender, (3) delivery
hospital; and c. BAHKPRY {AP8%mati on: (1)name of the person who

certifies the)qudibsnihidl wRRMEE ROmakd thi JFBEAe Hifolton Jvﬁﬂ&ﬁ&ﬂai 12&: BLA@e

vial, nunber of vials Stored, and |ocation ~where each vial
stored, incl udsubiechin thdireryinamaets of domarispavents; anidqui d 5 nitrogen tank

nunber, rack . Cr : vat ,ng. box er. .and osition.ikn

The box: 2 - 3DeBling & REARHES RIS LARisR8H L OR Earcnfi oo BARL S fh ) cacn
avai |l dbl e t o tdmel/quidl dfche sdahjhegt enftrdest e pregurible Benis «QEIuOBIQT s45d searching
parents; and 3). . Adopting a searching engjne that js capable of

sear ching the lé%ﬁﬁeé%tmﬁ’iﬁsé%?é‘ﬁge it spdvere (BY Tigen dévdear chi ng
entries, and preferably but not exclusively, said searching engine

i s Tiger business managenent software (HD Tiger, China). In still a
further aepdidlia further gspedethe prasomnnyasHop poidhs  methed Fodrénering aujvdydons
aut ol ogo r ng . r i o] cQr

bl ood sernd PllolsBiyRE dnd Bretboldni PLEHREAR dou Blof sBHIEISIHES: £B Bponen
pl acenf al ofmeedSemdhy emplandihg phméntalahtrsenchimankbitronsdicellsyathieodn si0 mzthaies
steps as follows: a. inserting the needle of a clinic syringe into

the unbi | GOCHTSGRIAPSRS f{qﬁ%wf'i me of birth and taking the cord bl ood

fromthe vei R ihfdrfing 1R ne¥dlk BOE clinic syringe into the umbilical vein at the time of birth
and taking the cord blood from the vein into the syringe;
b. transferring the blood to one or more 50 ml centrifuge tubes that are free of
20 anticoagulants;
c. allowing the blood to clot at 37°C for 30 to 60 minutes;
d. cooling the clotted blood at 0 to 5°C for 15 to 45 minutes;
€. having the blood centrifuged under a centrifugal force of 1000g for 10 minutes; and
f. transferring said serum to a collecting tube and incubating the serum at 50 to 56°C

25 for 30 minutes.

Preferably, said method synchronizes the time for preparing serum with time for isolating
placental mersenchymal stromal cells such that the serum can be used for expanding the
placental cells from the same donor.

30
In yet a further aspect, a method for banking cells is developed in the present invention,
wherein information of the banked cells, including HLA type of cells, is managed so that

cells from each and all of cell donors can be searched by a bar code generated and a
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b. transferring the blood to one or nore 50 ml centrifuge tubes that

are free of 20 anticoagulants; c. allowing the blood to clot at 37C
for 30 to 60 mnutes; d. cooling the clotted blood at 0 to 5 C for 15
to 45 ninutes e. having the bl ood centrifuged under a centri fugal

force of f transferring said serumto a
col l ecti ng eertgarﬁddlglﬁglﬁﬂiegﬁ%m?%e serumat 50 to 56C 25 for 30

m nutes. Pr eferabl y sai d net hod synchroni zes the time for preparing
serum wit isolatin I acent al rsench | stro el

such t hat I‘Itsrtr‘IeI F’ﬁaéH‘FFt Béei’f %e& PEPNORPERAT R G %Sﬁegﬁr%ra&dvérﬁcaﬂe@r gtamed
fromthe QA of pﬁﬁesIsﬂlg)fﬁhlaﬁPIa'ééﬁtIﬂ%Ell 8RN HescRLEBIHAV of RimP G

cells is developed in the present invention, wherein information of

t he babkettlldank sstablished hyi theymethad of pankiig Iweianylacmstalrmﬂag@dnls&d abbregt in
cells fr Ot%a?gg Hulﬁgtg%yasIﬁIncﬁ(In & discd QL Se§ ﬁ% fIf:IF mfﬁgcnc Dsd atIXm?tu%aImcI: ode

gener at ed” an ase manage ram
further aspfeetbly, ts:hé hﬁmms éyvfunctivieatd diseapy cmel toledl mjuig er edll taslfifBtion is

pl acental cel I ai ned 1 he processi ng human pl acent al
cel | sanpie&°td @@@%6%? SHPERGTRE T t%ﬂur‘ﬁsmwé’r Pypegkal mjury,
est abl i shggh&el N @sdiBd hrbefindankiRghuman pl acental cells described
above in treating human dysfunction and di seases caused by cell

injuryOor cell malfunction, and preferably, said human dysfunction

and ot seageelifieh SELL G0N BLeRB I SAILUIRARNGE Bea RELRELE S, . 0%0n

the group neura injury
injury, ohdziisease Baﬁedﬂ)ﬁmﬂjuﬁjﬂtﬁf d@HIiﬁ@ﬂfﬁlﬁﬂfbnssaiﬂ ﬁemeé cmﬁﬁudmg ylahg he

further agspect, the esent nvention provi des met d for reatlng
hurmn dy SRREEISELARIS o 8Bst B He g Thpracerins Iy 5F alaell smpl

mal f unct i RReribeaaBoviRk ARGERRMdcsAt Gl %&u@&taborreledrwﬁﬁ@medha& 6ﬂ$a"§‘iI<m§@1I1In§n
obt ai ned by the nethod of processing human pl acental cel anpl e

descr il bedlzgsaipbedls dessaberlahaie. pnd peatratly.ceid hununkiyefgmamag@ éueaby cqused by
hod of, |
met hod o ﬁ%@ﬁb&gﬁgﬁaﬁﬁﬂaﬂ&f}%%ﬁ@&ﬁ fro II}IL; 3dif %854181 g 3@933& diftitts sl

preferably, unction an ase caus
or cell nmajufyngbradial mﬂs'e,l Adehaniefs dseatdrddadumsons M¥seatd ng of Ty pe I
di abetes, neural
According to one preferred embodiment of the present invention, the present invention
20 provides a method for banking human placental cells which is suitable for clinical
application, and said method is implemented under the Current Good Manufacture Practice
(cGMP) and comprises steps as follows:
a. collecting a human term placenta tissue under aseptic conditions at the time of birth,
and protecting the human term placenta tissue in a DMEM with 0.5%-5%,
25 preferably 1% of human cord blood serum added;

b. isolating placental mesenchymal stromal cells from the placenta tissue obtained in
step a by a currently available and extensively used method which is well known to
those skilled in the art, preferably by a digestion method of collagenase and dispase;

c. expanding said placental mesenchymal stromal cells in a clinical cell culture system

30 that is free of any component of animal origin;
d. determining antigen type (HLA-typing) of major histocompatibility (MHC) of the

placental cells from each cell donor;

e. bar-coding the HLA-typed cells and integrating HLA-typing information to registry
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injury, nyocardial injury, Al zheinmer's disease and Parkinson's

D sease. According to one preferred enbodi nent of the present

i nvention, the present invention 20 provides a nmethod for banki ng
human pl acental cells which is suitable for clinical application,
and sai d net hogl,, ., e eg under the Current Good Manufacture
Practice (cGW) and conprises steps as follows: a. collecting a
human t er m plfavessrdng sad placentelerellds eptopeeseyating sawSoraandt dtering suixd offls in
birth, and prptectin tEe uman term pl acenta tissue in a DVEMw th
0.5%5% 25 prﬁTﬂ ST ﬁlﬁQﬁ(’%RﬁW°cord bl ood serum added; b

i sol ating pl gceph@ing XB8 eNGHY bB!codé ToMhatioalahs rédiaf) nf@nPtisk 8Nbahked cells
tissue obtained in step a a currently availabl e and extensively

used nBt hod whitéh? PYMpREPI-basabRIvLtan, 4l §3id psreemadlows theybankrqontent to be
referably b j i -0 | di spase; c.
p y by &a{bggfﬁsftr g?ﬂﬂ ds'ﬁbmgm?ffiﬁaﬁglg Q%Zﬂ%?g‘r‘??%e- p

expandi ng sai d placen mesenchyma n a clinical cel
culture system 30 that is free of any conponent of animal origin; d.

determ ni antigenp t LA-t ypi.n f maj or, histoc tibilit

(v0 Tor St 3o dhserihopg o B S ot ETRRREsitend ¢ e
HLA- t ypedccagirisss BMENMNSBA6 30%) Ipidtealily Pl 099 td D690 oMBlneR cb@ V168 Sehin, and
-10 data for each _cell donor; f, preserving said placental cell in

cr yoph8s el &f prgjcidign/ ssnsrmemn seibeing said cells in |iquid nitrogen
for along term g. inputting and saving bar code information and
registry informati on of banked cells 5 into a conputer-based
program Aemrdiag tb theagatbor ddstows! dbhee, behekeio onitipitcenl bels aseapahéd loy

both d _identijficati | D) d HLA-t i ng, t h
descr | bechimiy ol R patert sl S o it B e PRIF Sy s BRseiftly
conpr i ses] OMVE0% Yf beroB¥us pirdbesodlkiam 1004 %o f et DfinbteRomeeh dohtiond

serugé and 10 1 % of penicillin/streptonycin solution. According to
t he me? hdlddascsermet Oégwé,fr%@ré plood of the sl daneratherdpres sad serusasad sad)

in a clifhGala &lslarCbhUhEsaySiqmy. said systemin vitro includes
DMEM 5%to 30% preferably 10%to 20% of autol ogous cord bl ood

serumand | % of penicillin/streptonmycin solution, 15 and said serum

:,;] dOts);ald ngcgcot‘({igglmct%% %e%o%ocijesgrfibetdha o%ee, l‘xlrhe(ljé%lrll,o[IILAtt{}pGGr & sald5 Ijlacse%%aq A"
obtained by a testing kit, and said testing kit is commercially available and well known to

20 those skilled in the art, and preferably but not exclusively, is a PCR-based testing kit.

According to the method described above, wherein, for each cell donor, bar code is

generated for each HLA-typed cell through an automatic digital bar-coding system, and

preferably but not exclusively, said digital bar-coding system is Brady bar coding system
25 TSL2200 (Brady, the United States).

According to one preferred embodiment of the present invention, the present invention
provides a banking registry program used for said method of the present invention, wherein,
said banking registry includes:
30 a. searching entries: (1) donor ID; (2)HLA type;
b. donor information: (1)donor’s name, address, and phone number of donor’s parents,
(2)donor’s birth date and gender, (3)delivery hospital;

c. banking information: (1)name of the person who certifies the cells for banking,
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pl acental cells are fromthe same donor. According to the nethod
descri bed above, wherein, HLA type of said placental cells is
obtained by a testing kit, and said testing kit is commercially
avai l abl e and well known to 20 those skilled in the art, and

preferably but(2aimietelfdslisialedch itsrage PER-agRd of Gials sitelidnd 14660k dinBS:
to the nethod descri bed above mhereln for each cell donor bar code
is generated a5 vikanstpred, inglydinedur ll’ﬁgtﬂa@!ngPOé‘hmﬁHP?}“nhﬁmé nér(@eﬂéank

bar - codi ng sy st gfperafg n%ﬁéreﬁl@gg%smgm%% Hé?' éﬂ %8161%?& 51'%' Wit al

bar-coding system s Brady bar “coding s y, the
United Stated) mfoﬂmcdrceinWQt fromalegoris pirents @(dcafnfw'dhﬂbm orgiot tdumaloy theent

i nvent .on, the sent .inventio ide a banki ng regi stry program
used fgr sai d ne lgﬁﬂ?ﬁ§0$?%ngﬁg #& 18h wherein, said banking

registry inc buuieﬁ:hnfg%gme&ﬁang bdpﬂﬁle&ﬂ‘tsézlr@l&ng (0 baRraohtchly éadh Hhdvor all of
type; b. donor information; donor's nane, address, 3{ hone
nunber of donothe §easehing eatrics, (a?j1 @EriBRblY Wt netexgliswebh élalééﬁféié]i“ng engine is

(3)delivery h ( of the person
who certlflesoflgﬁﬁgﬂFﬁs?%ﬂﬁ% fﬁgﬁﬂﬁgﬁﬁb?g§%ﬁ%%@$ﬁgf cells in each

storage vial, nunber of vials stored, and location where each vial

is st ed ¢l udi m nunh uid.nitrogen tank
nanber? e e upEmEiRon S R8PS B e, VBEieh GRS SR PG LLE HIBHT n ¢ e
box. d. idvheprivedsermueianh chbrdBlbedfetimsr pafobdtods terdtRsdd deyurhERNBIMEN and
not to make the 5 searching information available to the publlc e.
searchlng“%ﬁépﬁﬁhﬂﬁﬁﬁmp§déé MR- of searching the bank content by

each and/or all of the searching entries, and preferably but not
exclusively, said searching engine is Tiger business managenent

sof t war e A¢Prding ey an0@hﬂrrpaf)ferr@_d)emb@bmm'g)ﬂtbe pmeenmmdomeh@pnebmﬂ invention

above, rvo S rvatln ri 50% hunman
oot b7 oL sl St AP EERR AR e R b € EBE ISR RORR 0ok
di met hyl sul phiesdrtiey (EMBE)le ofa eﬁﬁidlsﬂ@ngﬂnaj’lm& Reibilpaelein hed taaiomnt aet

of the present .iny ntlg the present invention 15 provides
aut ol ogous cortforst Bom t %VﬁﬁﬁHPé PEPEENr ough the steps as fol l ows: a.

't gile;]; i ?%et Qgrtmgf&ﬁn@fhe%z&d@ tB1aC5 0SHT Aeerub Ot R iDL b SRIco¥RiTfht@Nd
c. allowing the blood to clot at 37°C for 30 to 60 minutes under cGMP environment;
20 d. cooling the clotted blood at 0 to 5°C for 15 to 45 minutes;
e. having the blood centrifuged under a centrifugal force of 1000g for 10 minutes
f. transferring serum to a collecting tube and incubating the serum at 50 to 56°C for 30

minutes.

25 According to a preferred embodiment of the present invention, the present invention
provides a method for banking and maintaining human placental mesenchymal stromal
cells. In this method, human placental mesenchymal stromal cells are expanded by human
cord blood serum or autologous cord blood serum, and said cell are processed and banked
under clinic-applicable conditions, then the information of said banked cells is managed in

30 asearchable data base. Whether the clinic-relevant information of each and all of cell

donors in the data base can be searched or not is determined by the will of cell’s donor.

As described herein, in one embodiment, the present invention provides a procedure for
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bl ood fromthe vein into the syringe; b. transferring the blood to a
50 m centrifuge tube that is free of anticoagulants; c. allow ng the
blood to clot at 37C for 30 to 60 m nutes under cGW environnent; 20
d. cooling the clotted blood at 0 to 5 C for 15 to 45 mnutes; e.

havi ng t centrifyged.under. a,c trlfu

o ot Qe thteen RSt SRGRR e e et ibhES aRe roliebtiBe By

t he serunhabrde@dize ppdEdésod m3od %Mle&;nga&n%mawnmﬁs@e Sroll @ﬁﬁfv@%ﬁxoom.
enbodi ment. of the present invention, the present invention provides

a met hod Fasrplpesakd higuamconasiad Andar aeeniiGraRdippac @S mptentied dne Bglren
stromal &ﬁtélﬁn '1% %ﬂ@nﬁ%&@gmog@g@@ég@ﬁﬁ%@ S Pamls sce(t)orsg&ﬁl

cells are expan uman cor serum or auto ogous
bl ood éeriamiﬁticamhctslal\dtrc ekpanaioe o[ﬁphcassledeﬁndlyhmi\ kieomalurtlerin such steps
clinic- ap n thel

Col 1T SRR R s gl Qe T we BSpard s Bt i e WS bord

clinic- raiiwm&umrah@wﬁ@m ocffansaa@xhp@ﬁelt@ﬂdmmal &-egnll thﬂ@rtﬁé §rdcedar9e
dat a base can be searched or not is determ ned Té the w
B

donor. Adovdec: msdwdHer BlA-typigsd eeibniodi braked. @%@s@mmm@@ﬁxﬁ%ﬁd

provi des r

POV des. 1 RIQRRGE Al d PR W50 OB BLA Aoy
provi des methed fardbaf-ooding) bhtbbarikmgg tellseFhip bacmdnrg andssugpufar gupud is performed
delivery roon1 ta tissue i d_under a i C

Condt 1 ot SAr et S5 s B mafetel ot e F A bive

bl ood seryasdd seterdm fptxh:e ﬁ)ﬂtlﬂctﬁéjpﬂoeed@lﬁ'@m!sélpﬁ)vﬂie@@&'ofnﬁl{t & dsobatiegn and
in vitro expansion qQ | acent.al nesench stromal cells. In such
steps, praResngt %ﬁ*é%*ﬁ&lwgrﬁf thercel pank. clai @r@ﬁ@n@%s@%mécamaﬁmaow&smll

conpri si qgngpme@]q;rgcesghg%t%r um and being free of any conponent of
animal origin; third, the procedure provides a nethod for HLA-typing

of cel¥s to be banked The net hod enpl oys DNA-based HLA-typing and

i s i ndependent pression forth, the. procedure rov des
210" et 840 sPoRSRRD heE s FHERRTBrodtt & Moot P ER R i
conput er mdéyphthyinsl pesheld¥ts by Bytobdgoasitexrdldod JaArnm. dAdhiD eneShysll &upidia vitro
mat ched with data Ha age nt and searchlﬂ%t1 based on t he computer;
fifth, tHEPHYeRIAas ‘BPWF@@%& aurpBpherls pir expased tamorhiglegical

nmanagenenbnpBfets éirfgﬂérﬂ gro‘ﬁ{ tHobetneehle %Bﬁd td i fhelpPcRR:; hé]fcl? ‘t'&leeﬁosmbxhty

informati on of cells, I'T" donor” and cell processing nethod
20 of contammatmn from cell culture components with biological pathogens is eliminated.

In another embodiment, the present invention provides a method for preparing autologous
cord blood serum for growing placental cells. The method synchronizes the time for
autologous serum preparation with that for placental cell isolation so that the preparation of

25 the serum is completed when the cells from the same placenta are ready to be cultured.

In another embodiment, the present invention provides a method for HLA-typing of
placental cells. In this method, HLA types of the cells to be banked are determined,
preferably but not exclusively, by a DNA -based HLA-typing method. The DNA-based
30 HLA-typing method provides an advantage that the HLA typing is independent from cell
differentiation, and thereby suitable for HLA-typing of all kinds of placental cells.

In one specific aspect, the present invention provides a method for bar-coding banked cells.
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15 I n one enbodi nent, the present invention provides a nethod for
expandi ng placental nesenchymal stromal cells by autol ogous cord

bl ood serum In this nmethod, during in vitro expansion, said

pl acental mesenchynmal stromal cells are exposed to no bi ol ogi cal
conponentls thisiiehehta Uniquabahosie it @a’;ert&éd: peetbmsgobttt @ot exclilzevely, 4o Brady bar
hence the possibili % f co ation_fromc cul ture
corrponent%o gtsﬁfs"ﬁf‘b% \g(j? Orﬁéf“ﬁb npg agfl ﬂ%?gtgtegélmo a|cQmpHEsr hased
enbodi nendatadeble present invention provides a nethod for preparing
aut ol ogous cord bl ood serum for grow ng placental cells. The nethod
synchronizes the tine for autol ogous serum preparation with that for
pl acent al I t r t he.s

Compl ot odapcihel AR R brpa it i3H SRa ShuRlernly R ThAS

cul tured .HLAnylmptichmr nefhtndi oneed! ] cltatuatqmrsasg atd aley éﬁfdramanbﬁ\fmdﬂsetaer to
o7 e compd B2l edh 6 B0 hi ot bl romppin MR
excl usi vejahkind xwg;s BV ¥amRsedd BeAsrhRibhe siiiRashusikhe DNA-based 30
HLA-typi ng nmeth provi des an advantage that the "HLA typing is

i ndependent fromcell differentiation, and thereby SU|tabIe for

HLA- t ypi I ne eC|f

LA Y81 by 8,0 B ARSAURY. BBk WO BRA ARG ATREF! L

- 13 I n dekériberdet Hewdils Belowiaqeedingrto Oﬂdﬁartxmlgemn@teedﬁ thp[pﬁa‘semtabtrgnt;but

not exclusively, by Brady bar coding systemfor cells fromeach cel
donor, and integrated into a conputer-based database. 5 In another

aspect, h@sd@ﬁtﬁﬁﬁm th&aﬂmtd.ﬂﬁtoﬁtaﬁmeﬁbﬁlﬁsn@seﬁaf@ shivalalicBli£ar at es

bar code, HCA'{ donor 1 nfornmalion, ce characteristics, and

al so dif f@rtbﬁtlmqf@mh Groayiasplasente dissusrs dissegteskizom fhleam adacants amdert or
h I

the pyppli g aptfcocohﬁﬁtoné hed%e! (IIFSI%@I& &8l 19%?%%5 ef“rff&%g @'BE coﬁtﬁﬂg

way's es and genera I'i'c sI ypi ca
and s eq u amdeEMvithhdditenlodd '%a@fcamtlthamgs ad t Heofhomae nbrdl blvaehtdram. Whd | be

described.in details bel ccordin one ticular of the
o esent - RFERE bbe S HanrEBr A Sho sl R s end AR e
nesenchvigith BBS @itain®@ 1% ofpedififinddueBrogfycRisbluflon.a part of placenta
tissue is dissected fromthe termplacenta under 15 aseptic
conditions, and the dissected tissue is protected in a centrifuge

tube gon oﬁgz IRVEME LR gl tﬂe%ac%fltalt%%ﬁ)éc arfd W dsRE P E Ih AP 0 times
r e

human co se um
as descrtbed above. To isolate placental amniotic and chorionic mesenchymal stromal cells,

chorionic plate is subject to digestion with a combination of dispase and collagenase for 30

minutes to 2 hours. The dispase may be used at 2 to 4 units per ml, and collagenase may be

used at 200 to 400 units per ml and the digestion temperature is at 37°C. After digestion,
25 the tissue debris in digestion content is allowed to sit down for 30 to 60 seconds and cells

in suspension are collected by centrifugation for in vitro expansion.

2. In vitro expansion of placental mesenchymal stromal cells

The human placental mesenchymal stromal cells isolated from placenta tissue, including
30 placental amniotic and chorionic mesenchymal stromal cells, are washed in PBS with

addition of antibiotics and serum, and plated in cell culture flask containing DMEM

supplemented with 10% to 20% of human cord blood serum or 10% to 20% of autologous

cord blood serum, and 1% of antibiotic (complete medium). The cells are cultured in 5%
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pl acenta tissue is transferred to a processing lab within 30 m nutes
and washed three tinmes wth PBS containing 1% of
penicillin/streptomycin solution. 20 Chorionic plate is dissected
fromthe placenta tissue and vvashed vvith the PBS three tinmes as
descri be bov Iate agent ami.oti.c and ho i oni
resenchyre St SoiAr A3 BhewEne RO ARk € A 30M Mgt
with a cqahilnmtandmh@éutﬂursna:sﬁumd fendieagenasek O&lls3e sabonltfs dt theZnd of
hour s. di spase ybe used at 2 to 4 units per m, and

col | agenaf B S9raYC BEee %%@%’FI%FP%BW&G@”E#WS per ni and the digestion
tenperature is at 37C. After digestion, 25 the tissue debris in

di gestion content IS allomed to Slt domn for 30 to 60 seconds and
cells 5ird.d AR ol aiteloge trlfugatlonforlnwtro
expansi o \; 0,_E€Xx r

cell s Thrbcﬁé%onora { éetg%lh lg &?raggenc or 1? cglfe%&:d%]rxd c?c]%sse O}far?t%% ]ﬁ‘ggcord
pl acent a Hlo@bid eoltecna.t zudhdﬂtjme 30 bnﬂam{gt abo m]rnhm"blsgznﬁgwwnh@rnteedte CInsert the
mesenchynal strogger cells, are ition

ant i bi ot it§dIgARo S5 vmbiligplvest of %@ateﬁﬁ%@n theg ﬁ?rmhl%ot Isdiendpm atemlwahcal
DVEM  suppleiksinedyMhid Til@ %Potog 1@@15?1 ﬂfanmto%(ﬂmp LQRARSE B Qhich Whree

to 20% of autol ogous “cord serum and 1% of antibiotic

(conpl@t ef neﬂt%grlmmhéné ehems:htableO@LH allgtved t ploses 3714 fOCR0 toi 0 win@pEnder
After one um j a t

redt um s here e AL TR SeshE BAARHA 0 BRI § o 3T ro
subcul t uriedo @t ntuhatee aﬂld m‘en ig dsmnﬁegahzd Woek fand minuey eThe s’imtxﬁ 1§trﬁi&)?ei’red
t hereafter. 5 3 Pre tion, of au d.bl ood serum Cord

bl ood of fRACRUGRELN SAnddaftivats af ‘? §§¢|fe’e¥@allrgﬁeﬁ-processed
separately. The cord blood is collected at the tine of birth using a
50 M clinic syringe with a needle. Insert the needle into the

unbi | I%al__@&ﬂmﬂlm_aﬂtﬂ_ﬂ!md the cord bl ood is taken fromthe
unbi | i cal I r

50 m cerlljtl\rhlxg fgﬁéc\%ﬁ %Jll S ree 1 Hdgﬁ ItS ?’c"é"gge@ﬂﬁ% b%ﬁg]ﬁ i Rit
t he bl oodhatss edrhmmmhltymvailaiﬂe atd Bridlidran tl3Be thilled imtheurte SuchDBIA saadplf
envi ron t. Afte he cl ot roces t he. cl otted bl ood cogl ed
at0 Lo gt pesm <eltoner St ot BCRUGRET el Spikoling maaein DGR
for 10 mpwa mngdﬂ‘aﬁ@fdﬂlﬁhhﬁtottﬁ@@%f(ﬂlfeﬂeﬂtheta@t a collecting tube and

i nacti vated at 50 to 56C for 30 mnutes. 15 4. |ILA-typing of

pl acetft al cells DNA sanple of placental cells fromeach cell donor is

prepar ed Sgﬁké'iﬂil ﬁa%:hé Qn@}ég%?ralﬁoh for banking

In vitro expanded placental mesenchymal stromal cells are cryopreserved in liquid nitrogen

at 1.2 million cells per vial. Cell strain in each vial is bar-coded with an automatic bar code
generator, and the bar code together with information of the cell strain and its donor is
25 input to a computer-based management system through a registry program. Said registry
program includes:
a. searching entries:(1)donor ID, (2)HLA types;
b. donor information: (1)name, address, and phone number of donor’s parents,
(2)donor’s birth date and gender, (3)delivery hospital;
30 ¢. banking information: (1)name of the person who certifies the cells for banking,
(2)number of cells in each storage vial, number of vials stored, and location where
each vial is stored, including building name, room number, liquid nitrogen tank

number, rack number, cryopreservating box number, and position in the box;
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that is commercially available and famliar to those skilled in the
art. Such DNA sanple fromeach cell donor is used for PCR-based HLA
typing using a commercially available HLA typing kit and famliar to
those skilled in the art. 20 5. Digital bar-coding and registration

for banking In vitro_expanded pl acental. pesenchymal stromal cells are
cryopreser ved muw‘v%taﬁgﬂp%stﬂaw&*%r dftermiping y hetass o aake thieteatehine.  cel |
strain in eachinthdatibs abalabeadekk WMuifa, an automatic bar code
generator, and the bar code together with infornmation of the cel

strain and i t® sepsplong pngieshatspyseare the basisontent usigcdchensalleafalg searching
systemthroughen ie;Segistry program Said registry programincludes:
a. searching entrres:(1l)donor 1D, (2)HLA types; b. donor information:
(1) namg, address, and phone nunber of donor's parents, (2)donor's

birth date and gender, (3)delivery hagspital; 30 ¢. banking ,

1 of a1 OB ARGt b 9 BB R B RIS PR BgeH b geicss i several
banki ng, ashefaBREWS! cells in each storage vial, nunber of vials
stored, and | ocation where each vial is stored, including building
nane, roonrssuhbpresent inyentipnmrevidnyanmatagkior erpanding hvmekplacamted mesenchymal
cryoprese e iti s : e

ot " donor & Eels3Ftt DA Cond SINbaRER L TRE PRl ihyint Cofbed SN

i nf or &t | direcély aieVelbpesl fr@an tiecinperiell@f ag earde amblyiongitleng toamiteat diffarentiation
search the bank cont ent qiLn% each and all of tne sear chi ng. enéﬁ{es.
5 Conpar €8 3% PR ENFECoFRHPEIT CPHRIORIFGTY PHEFTS AR SF! FRB AL BRRTICE ARFShHPIGRE

primnaril yfrdirﬁfah??pﬁa dfdsR ¥QlinchasResfu® Roe hinlcd§emfkli$ hnd 4438 bRIASRMN
i nvention provides a nethod for expandi ng human pl acental nesenchymnal

st romal Is sopgernedtn priar eady Ipthsdwdy ethaplactpial pesaehimal stemad sely el
stromal c . [ 0 - |

o o AR R o P 0RO RL BB SEH] b S o
and t h&i rsitelaed thpmatitivereaciessnan th weichuh aivogliaraial sem stilcmamtan their

ifferen from an f [ls, 1ncludi I rr

gt eme Cgl ][Lgldéfﬁ%e tga‘,t%d %%tggﬁ)? g ad Jntg p(fa%entgl mesegchljlzgnap gro%ia'f cle::llsb\gptl? C(r)TI% bl((J)O
serum can not only maintain cell growth, but also retain the original properties of stem
cells. This hypothesis has been proven true by the study leading to the present invention.
Either cell type or culture mechanism in the prior attempts of expanding human bone

20 marrow cells and cord blood stem cells is different from the disclosure of the present

invention.

Second, the present invention provides a method for expanding human placental mesenchymal
stromal cells with autologous cord blood serum and a method for preparation of the

25 autologous cord blood serum synchronized with isolation of the placental mesenchymal
stromal cells. The combination of both the two methods allows the cells expanded
according to the method to be safely used in clinical application without any pathological
risks. There has been no report about expanding human placental mesenchymal stromal cells
with autologous blood serum before.

30
Third, the present invention provides a clinic-applicable method for banking human placental
mesenchymal stromal cells. One part of this method includes isolating and expanding placental

cells in a system that is free of any component of animal origin to obtain human placental
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cells concerned in prior study. In the body, the placental
mesenchymal stromal cells are directly nourished by cord bl ood,;
hence, we hypothesize that in vitro cord bl ood serumcan 15 sinul ate
the nutritive environnent in which in vivo placental stemcells

maintain their, undifferentjiated state, sq,.expandin | acent ,
mesenchy n&FSEPRY pirerpgliogll fopre 6%6%55? %&Bngéf%ﬁﬂeﬁw%nﬁl G pgpitication of
Mai nt ai N CRinbseQal fhpliBiHonTIEIAOTEISAl (A pplSatRh NINRE: B PREVERES n¥ihadihesD
cells. This hypothesis has been proven true by the study |leading to

t he presefisclpsed of ohtaining lemptsppiciestimcylbelrem plagenty Hesu banking said t he
rior att . LN 0 .

D oot S SHBROAL, MURRRIE 8L RLS A d it 208

i nvent b oncluSadacldding hlecgrtdsesnsendhyahitranal pehy frdasplacenrttha dnar

expandi ng _hurman pl acent al nch | stromal. _cells wth_autol ogoys
Cord bl oot SEFTRIA TG RORRGF ShepaiOrb AL B Redk 1ndBoplagaiistssme
cord bl 00goBE&hHRrEMCREAHsEETand prbtedt&Pindhix 8 sdbhtidnl BT cBIdPAES Rhsma (not

C
mesenchymal stromal cells. The conbination of both the two nethods

al | ows t heerwe) and RVENhanddtorec@ dridiforqotreore Han2étheuts; 3. Albde serneryteuserd
inclinic Lcat | | & | [ ;

boen no. ropalf bl bl 630 bioRoa REDRAL AN Bl Sire I3 E 4R
cel | s 10w firbseawstdqfon getRs, pleagetrefee talifnanglot end B¢ 2 dn phdecl 1ptea@niParticular
i nventio ovides,a clinic-applicable nethod fo i human

pl acent aFEl%ﬁ%‘ﬁE‘ﬁ%‘ﬁ ywlo%?frtgﬁfégp%fjéﬁ? @’.P%@H&’nﬁ&rpﬁg%égg Wt"fﬂ‘ﬂ? Pytp associated

i ncl udes ERtaL hultirein theSX KBRS rflhdg BNdahtificafdd ﬁyhéaﬁlpﬁné ¥allsom iadulth®

free of any conmponent of aninmal origin to obtain human placental -16

nesenchy nifthed pasaet related & sepae onplasnz, prdip| addition, the priiaaddd eeBpereamborsed
In the s EANT-INE [ t ' [

(Aopl '+ cartEh e fatiBfta nou i cRRfesBRAERL TRRE aleiR PANER/ B methoa.
obt ai hf ngFitee it opiailetdr obsinedtlvelghshitmothqol aae albtyped ofasauecaasd cdmprisingg
said henmtopoi eti em.cells. As described above, the nethod .

oo i ook SRt Bestol Bl e B hBeiios Mo Oa e SHCIRRtY iy 61 A epjeble for
nesenc hy nginicSdppRaion Ckcbisd, tHeQRIPIRHEE RcbidSBUE tdthethod YRNTRSAY Vi NY

said whole cell cluster. The main point of the nethod is: 1. The

pl acent a ¥YgEERsTved Mathowliin yinoaulters) ofjwhiglhs thggurvsg! wirrepaiss &xberroven
. aC 1 or B e P Ay i e BB AR o M PR a3 §
from 2f6e pedeoemventivh ssasmblished dotgdadenta) reserachamel HivEM] calldwhichect | y
freezed aer)](%anded in vitro before cryopreservation, and a method for in vitro expanding human
placental cells with human cord blood serum before cryopreservation. As a result, more pure
clinic-applicable placental mesenchymal stromal cells with a higher survival rate after
cryopreservation can be provided by the present invention. Therefore, the method of the
25 present invention is totally different from the method disclosed in the earlier application

document in terms of operation, and is obviously better than the prior relative methods on

technical effect.

Other aspects of the present invention have been described in details in the description of

30 the invention and will be illustrated in the embodiments below. In view of the foregoing
description, it will become apparent to those skilled in the art that equivalent modifications
thereof may be made without departing from the theory and technical scope of this

mmvention and are within the protection scope claimed by the present invention.
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10 preserved (for details, please refer to Exanple | and Exanple 2 on
page 11-12 and "Particul ar Enbodi ments"” portion of the text of the
application on page 8-9). Al of the parts associated wth cel
culture in the nmethod were related to identification by sanpling
cells and the culture nethod was not related to serumor plasm, and
in addition, the expanded cells were only used for identification

and not for cryopreservati GrieflDescriptientofdhdiBrawingsages of t hat

met hod. 15 First, the cell cluster obtained through that nethod are
al 1 typestf iR lofhdik | i '

| ynphocyt es, Orrac?%%%ggsgﬁgﬁﬁf °f‘?d€>08‘§/f‘ gr\é?{tgnfahgﬁgﬁgﬁéaﬁ%ggﬁd@g%ﬁé st the
clini c appksepainventiorS&he mventitremee bt devbtmdawtbod byoetrange tothekafigures in
met hod.are di.rectly.. cryopreserved.without jn vitro culture, of which
The ou? vi avipg{a i e B RIET B BPuPL RS ed Pecklan el e et hod
described in said patent application, the cell bank provided in the
20 present, invention is established from placental nesenchymal

stromal cERpS hiflhénfigire showsihsawaphokogy eftymparbiceniel pepshanglayomag cells
and a nethgd; i | -0 i ental cells with human
cord bl oo%gségrgﬁgrﬁ%zg%# %&@?Igégﬁggée%fgwgﬁanig&g&f esult, nore pure
clinic-applicable placental nesenchymal stromal cells with a higher

survival rate after. cryopreservation c be provided b he present

" vent for B et NEMaRR B gt e B o e hyRe SR tens
totally disbivaipeRtDNMEMMdhaningtinode tisednafdchntdloshe @ad blo6d serum.
application docunent in terns of operation, and is obviously better
than the prior relative nethods on technical effect. Qther aspects
of the pr ta. i j i i [ j '

descri ptiapisr TR0 o BRI oS St afifhn P inlSork Byrh M Stomal cells
enbodi nergrewbel ioMEM gingainiog 10%eoff hmegointgogaesord poodsgrumt  wi | |
becor’ﬂle5 apparent to those skilled in the art that equival ent

nodi fications thereof may be nmade wi thout departing fromthe theory
and technical scope of Bebt ModenfortCoanrving @Que thée Thventibg protection
scope clainmed by the present 1nvention. -17 Brief Description of the
Dr awi ngs . foll owl figures.acte.incorporated herei.n tao further
denonstr 4 acedfmiebRut iR of REcer PR TaEr Bifeied PRYERE on
may be beixh@plesiiiersen ditsdyxahplananady timitbdesdsdritghy ®s piefent nvention, and

conbi nation with tH,e ,dgjtﬁai | ed descri ption presented herejn, wherein:
Figure 1:2erhgtased g lpmit b 85000 h B RBrsaHdl By OB EXREmmRFPH| methedsarithout

gg\s}iegg@xs/ g?liji?nﬁn%@Béciﬁ@é}lp’éﬁmgﬁﬁlﬁ’!oﬂgitibﬁb VEM LARLA LB BEniA 0N R Eorfveh@dnal
conditions or conditions suggested by manufacturers.

Example 1: Isolation of human placental amniotic mesenchymal stromal cells and

human placental chorionic mesenchymal stromal cells

25 Fresh human placenta tissue of about 20 g was dissected from a human term placenta at the

time of birth under aseptic conditions. The tissue was stored in a 50 ml centrifuge tube
containing 20 ml of DMEM (Invitrogen, product code: 11885084) having 1% of human cord
blood serum and 1% of penicillin/ streptomycin solution (Invitrogen, product code:
15140122). The tissue in the protective solution was transferred to a cGMP laboratory

30 within 30 minutes, and was washed three times in PBS (Invitrogen, product code: 14040133)

containing 1% penicillin/ streptomycin solution before processing.
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10 Figure 2: This figure shows the norphol ogy of human pl acent al
mesenchymal stomal cells grow ng in DVEM containing 10% of hunan

non- ant ol ogous cord bl ood serum Figure 3. This figure shows the

nor phol ogy of human pl acental mesenchymal stomal cells growing in
DVEM cont-gl i, 14 %9 ; r :

Modes for Carr ?fi ?1118 &Jtl a?ﬁg& {Ena\?lgtr?? #@%H@eg%ﬂyﬁgpgggga Zﬁ IiQi’ ﬁ%%ﬁ‘?‘?%%late was
wi || be fdistehied fidok tistplated tisyueaith ag aseptie senger scaspamabledl three times in the
exanpl es. wever, thes X les.are only limted to describi.n he
resent | BRGE GO PISAG OLAPRS bl 48 o2p g e Seriecs k@ combigeon of
present idpVapéna®dTV BxPRioLER 1Y Bl400Bah QUG uitd 45@9%1_ a8 hi5Hse A (R¥Bhe, product
specific experinental conditions are genera I%/jel n conformty w Fh_ )
conven? i diBg 4%3AtHOP L ot - Dunitsgisei il ifynkhawa g 8 & e dh iy digspiigm éistneaiebris in
Exanpl e 1. 1Rk kot | .

cells anéI eh%grrat?lé p(fa)[a}l(t:é(;i}lfrtlE”%FI cﬂo% %;S?tcruo %ls%gghg%gﬁdgt%?%m@%g‘gh@&%%w of
Fresh hunthe cgl awspedsiont wasusleoted dBoutoli26ted colh suspesssact eddilwtedrwith ryuan

termplacenta a e ,ti of ,bj nder .aseptic _conditions, The
st aadtps PERBR And Carbfinbed 8hi Qo B LS FRReL h ef Hhe e Sttmnt
DVEM (| nvidukcievhy. ThE Selttin Clebles wialLa2RA8H) tihayingBd cYa@nihd Mnehtord
bl ood serum and 1% of penicillin/ streptomycin solution (Invitrogen,
produd? Herd serumganghthen oncprip RNEM gonfaining d Y“phenereard blogd|sgfinbn was
transferred to a cGWw |aboratory 30 within 30 m nutes, and was washed
three tinmes in PBS (lnvitrogen, product code: 14040133) containing
1% peni ciQ.§ il mslicspi eyl mesakhpmadstroahbedlspookidesibtgned 8mToesh placenta
i sol ate placen amioLic d_chor,i oni senchymal, stronmal cells,
chori oni glsﬁlll%?e accqr %@%ﬁﬁ@%&@ﬁ%&ﬁﬁ%gﬂ? ?yatn?pé%ue with an
aseptic surgery scissor, washed three tinmes in the PBS, cut into

pi eces_of_about then digested with a conbination

of cob| dxampls 2r Preparg af pus) gerdobload sernm amng 2 blgas

Di spase gy hiReRGI cm% 5 type 04942078001) at 2.4 units per ni
for 1 hour a ' i gestion, tissue debris in the digestion
cont ent VeardFldodvwd tatlopletantal cekh dbmor V83 colleaindisnd prodessérbsepataelyiaciairding

| ayer of e |l suspensi,on collected. .The collected cell
suspensi S ETE Mg HERGRTHRLRIE 058 ief Eh e SERFH Fsasom
700g for cliiosyhiupes,ithanbG hexld Mae seqits was aRértabisto 1o ukddlialayin of i

cells ('5n (?ebri S \ﬁeﬁe Wa%hed 2 tines_ in PBS containi ,ng | % human cord
20  placenta and the cord blood was taken from the umbilical vein info the syringe. The blood

was then transferred to a 50 ml centrifuge tube that is free of anticoagulants. 30 to 40 ml of
cord blood was collected in each tube. And the blood was transferred to a cGMP laboratory

within 30 minutes.

25 2.1 Preparation of autologous cord blood serum

According to different donors, the collected cord blood in centrifuge tubes that are free of

anticoagulants was respectively clotted for 45 minutes at 37°C, cooled in ice water for 30
minutes and then centrifuged at 1000g for 10 minutes at room temperature. The serum on
top of the tube content was transferred to a new tube and centrifuged one more time under
30 the same condition. The serum in the supernatant was transferred to a new tube and
incubated at 56°C for 30 minutes. Such serum could be preserved at 4°C for one week or at

-20°C for 6 months.
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10 bl ood serum and then once in DVEM containing | % human cord bl ood
serum 0.5 to | mllion placental nesenchymal stromal cells could be
obtained fromfresh placenta tissue of 100 g according to the nethod
described in this exanple. 15 Exanple 2: Preparation of autol ogous
cord blo %1 I

growt h Coo§rbd b oodwtgggﬁgﬁgg@g{% cest:%{1 E)Brﬁo(;b%\{;/gésﬁ fgglﬁqtggltnég&ldbwd

pr ocessedcsedartpahiy neatbat. ding to the fol |l owi ng nethod. The cord

bl ood was collected at the tine of birth using a 50 M clinic
syringe with a 16G needle. The needle was inserted into the umbilical
vei n of thePRéhdrheice df aopadtdlbeowe @ord Blodadderas (14 Rilowh @8hulifan cord
unbilical vein into the syringe. The blood was then transferred to a
50 n eterkled sgyum hepginlhat s free of anticoagulants. 30 to 40 nl of
cord blo t rred
to a chgﬂl e\é%glf %t? %F gﬂ l5\?\”&%Cihilb?cr)IﬁS m nut eoéﬂ%g&%ﬁf&%ﬁg&a@r’{gg&%ﬁﬁ@?g?

aut ol ogoumiticorznildpkowas me«edmn@\@amfchrmsdp@rathlf tceneenncemtmfmgc $ybes Hteat are free of
collected cord Ln,cer fuetub t are fr

ot cong rintaeelial” T aks wEHiAd iy Bas i L o romeranutsfonds

in ice waio@fs. fraénaﬁclmemm@cﬁi waﬁmbobmarhta@fdﬂjm@ﬁaﬁcemmsecf &r1080g for 10
m nutes at roomtenperature. The serumon _top of the tube content

was t FAndRigpics gt T hICHRR AWB T ey e AR (0 Qljbe s SoREREWRS ensiaTErdrto 30
the same ondhi Lan L

new tube and 1| ncu%%?tr gi{?&%{?&b J?lﬁg‘éﬁ&rﬁ‘?%ﬁéé%ﬂc %geﬁlﬁé%%gggfrg%h%@
pr eser veduptrnaiant was toarsianed ko amewttube ezﬂcntld:ate@ ar6hithor 30 18InBEs.tSnck0

m of autglo ou ord m.coul obt.ained fram 100m cord
bl ood  aceaTiilc BEplssu R R RSO bR ekt S B05P 6wt of ogous
cord bl ood ser um (al so known as human cord 5 bl ood serum herein) The
collected cord bloqgd fromdifferent donors _in centrifuge tubes that
are ftee 8to 4qmml; Qfg’&&tfpéﬁf% blged ssrmequidiy eaped Bpmegeiseqydbigad of 10gml
new cent nifdgmatiypEs nlidla. are free of anticoagulants. Then the bl ood
serumwas allowed to be clotted at roomtenperature for 16 hours.
Then the clotted bl ood was cooled at 4C for 2 hours and centrifuged

at 10009 @i a* P ViePd'EGunion’ st Blnda5 LA M Reseh By B WHBGRA) defPulhe

human cord blood serum

20  The human placental amniotic and chorionic mesenchymal stromal cells obtained
according to Example 1 were dispersed in complete DMEM at a concentration of 1x10°
(one million) cells per ml medium and plated in a 25 cm? tissue culture flask at a volume of
7.5 ml per flask. The components in said complete DMEM included: 89% of DMEM, 10%
of human cord blood serum and 1% penicillin/streptomycin solution. The cells in flask

25 were cultured in 37°C 5% CO, air. After one week, the culture medium was replaced with
fresh complete DMEM medium and continued to be cultured for one more week. Cells
were subcultured at the end of the second week and in every 3 to 4 days thereafter using
fresh complete medium. The method for each subculture was: the culture medium in
culture flask was removed with an aseptic sucker on a clean bench, and the cell layer grown

30 on the surface of the flask bottom was washed with PBS once. After the PBS was removed,
Iml of 1% trypase solution (Invitrogen, product code: 25300) was added to cover the whole
cell layer. The cells were incubated at 37°C for 1 minute and the addition of 5 ml of

complete DMEM was followed. Cells in such culture medium were mixed into a uniform
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new t ube and centrifuged one nore tinme under the sanme condition. Then
the serumin the supernatant was transferred to a new tube and

i ncubated at 56*C for 30 m nutes. Such serum could be preserved at
4C for one week or at -20*C for 6 nonths. 15 30 to 40 m of human
cord bl oo KOS

accor ai ng TR T kTS SeaencolEs A RRAY) SR BTG B0 R Binieo i esk of 25
pl acent al cmemdrrompiet DMENmEs cidbd © mh sk fuaremuoerod 76 b dhs eeilsnii0

obt ai ned MEURSRTAG TG ERcEN BOT et BB TE aa O BT ER 4 C Qs

concent r adif. @heOfedkNatdf) @lacefaPariiblié &Y cleriong rﬁ@srenaﬁynﬁmdtraﬁhmm rhat ed
ina 25 cnR tissue culture flask at a vol une of per flask.

The cofpoEHetc spitheligl gelisdnpréinghpiymwen placerfalpells gw@ﬂe@)mvrdq@% thigf

human cor 0] it

cells in rg?tggfeg%&\%#gl ?é]@t tlJ:lr{Q et ?‘Hglgglclé&%ﬂ)%(g&al r q%%?tttg? éﬂc?ndgﬂae%}é?g%f
the cult me&s,neduddmg\lmphoenicacwdmphagcs afd hmymmuhtlmvm ahipdnated and
conti nued ture S were s

2"t he. et BpRE R LU fimuaii R o R BrORLS sl Sk B cHered
usi ng frrﬁﬁﬂi\aﬁ&ﬁﬂl}ﬁe@bl@pﬁﬁﬂﬂ ddle, IEmBRIHASE Y TTtheealil wid RBLHrvaH &reRs to 4 Agys
culture nmediumin culture flask was renpoved with an aseptic sucker

on a &P eatdFERYRS CAREPtthackel WirsRREForged R 3l nBﬁleh@U@HFlg yedergrmicgpscope.
fl ask bot ,

i of 1R erpees RN IE) T ARG eSS R OB TP et shown
added t o indigere 2 bl tahlsl leattachdd bdlawyer . The cells were incubated at 37C
for 1 mnute and the addition of 5 mM of conplete DVEM was fol | owed.
Cells in such culture mediumwere m xed into a uniform-20 suspension
of si ngulEwangslk Us In aiteo etfismkioy of Budial §ldcdithDmbdvneRyaMtidriSlulls using
culture flask of 25 cnR and conpl ete DMEM was added to each flask to
a vol e tologeusgord plopd serum angd  nedi um were ni xed and then the
flasks WeigniblabdHifl atridife ANACHBALRE n?é?%n%hﬂhﬁ%ﬁ%xﬁa@%is @dt&nenﬁ}&owto
| ater, placental amiotic and chorionic nesenchymal stronal l's and
5 ammi ot ithe apithddein Bkarople|1swere @mandadnmt wgrohﬂfharprmedg@nmlemeﬁb@ reagents
expanded uld c Iete he flrs

cycle wi tlﬁgc? gﬁcg*nggloé&g}n F a?x/zmgdée gro & were tgxrsrgo l'rqse de cr1 be (lﬂ 6am rie 3
| ynphocytvweish thembqpfmg.ﬁa lamghnl aop@mdoesfzmu waks hqﬂa:eheaﬁl eitbnsgaﬁﬁ &gtd blood

naturally to onpar ati vel pure cell cluster. Fromthe
Secongé V\égﬂlm ﬁf‘éallé%pqa ge(ile%fe@hgtj)gy an analysus 0% growth activity from this example were

shown in figure 3 and table 1 attached below.

Example 5: In vitro expansion of human placental mersenchymal stromal cells using

fetal bovine serum

25 This example was used as a control experiment for Example 3 and 4. Human placental
amniotic and chorionic mersenchymal stromal cells obtained according to Example 1 were
expanded in vitro. The procedure implemented, reagents used and method for analyzing
cell growth were the same as those described in Example 3 with the exception that human
cord blood serum was replaced with fetal bovine serum (Invitrogen, product code:

30 10099141). Results of cell morphology and analysis of growth activity from this example

were shown in figure 1 and table 1 attached below.

Table 1: comparison of cell growth activity of human placental mersenchymal stromal cells
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normal cell devel opment cycle, and norphol ogy of the cells was
observed every 3 to 4 days 10 and analysis of growh activity was
performed by cell nunber counting under a m croscope. Results of

cel |l norphol ogy and analysis of growmh activity fromthis exanple

wer e ShOWﬂ(hﬁaﬁﬁhQHﬁﬁ 2 and table 1 attached bel ow. Exanple 4: I'n

vi tro expansTonmof—homanptagentat—mnesenchynat—stromal——cetts—using

15 aut ol |ogtw usedd bl ood ser YitinHuiesicelbculderst al  annéeditdivisimceyclror i oni ¢

mer senchy, erona cells obtalned cor ding to he thod In
Exarrp| e € "Wilnrl R\ %Wr ocedure | rif‘l reagents

used and AeilbgshsiiRmanraldy zi neﬂgéﬁréncﬂfpﬁ\ﬁd'\ wer e t hespme H#ﬁrst hose
describdgd in Exanple 3 wth|the exception that human cord bl ood

serum wal9ehicaBd with autol ogous cord bl ood 20 lserum Results of
cell nor I tivity ffr i xanple
wer e shqﬁ% a?l%i??&g )68} t g%?eggt%%aﬁ gzpched bel gw. ﬁr?@)?% h%fl? 5:

vitro ememﬂmwumf hunan placental mer senchynmal sjt r omal ceIIs u5|ng
fetal bovine serum 25 This exanple wasS used as a control experinent
for Exanple 3 and 4. Human placental ammiotic and chorionic

Mer senchyygiy Iﬁ%{u@ﬁlto 8ehl TRt BAHRSE zﬁf'sciﬁﬁgfa?é}ﬁ thek, E&lﬁ?ﬁ'lﬁ@ tcﬂ-eﬁ’l\ﬁﬁﬁon method
expanded in vi procedure i nmpl enented, reagents used

met hod f awudlhaksing degfal b,@qme garomtin the pEor b, Bemen a@ccmdsmensm:rbbdtrmmal
Exanpl t o] d

repl acid%\?vl CQP&{E%FQ%SY\%DEHE%S%P&%} I’l‘ohé\@ﬁ? erné)r%en ad Qut%?ﬂ%cﬁse g&e‘ﬁ%ﬁjﬁl serim. can
10099141)achires mlhet sanad raselt|asyror E)hml a)gyttarrdsxanﬂjaysneﬂs @fcngfdect\mbm@ci?eia‘y ibbyin

fromthis exa wn in figure 1 nd table 1 att el ow.
Tabl e 1: Ss%lﬁb m@r“&&?’f n@mmgyaamgm ARG Ve ?ﬁtgiﬂ B m2thod

ner senc hfﬁﬁ'exﬁ&ﬂd?ﬁ@'huﬁﬁh' flacerddl hiérs@hélftyﬂ{a?nsttm%?a'l UBligepdiiddd et e Bresent
for cell culture cell division cycle tal bovine serum generation 2
to 6 24 tBVEBHOROtALS be aired| by aemadsu Hgn PEvidiislye nesdamicthod apd s patisfy3the

hour sy bl s human cord generation 2 to 4 24 to
S8 elh SRl ey
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FromFigures 1 to 3 and Table 1 above, it is illustrated that,
conpared to expansion nmethod wusually using fetal bovine serumin the
prior art, human placental nmersenchymal stromal 5 cells expanded

usi ng hurman cord bl ood serum and aut(& 4S cord bl ood serum can
achieve the same result as, or even & =8r result than cells
expanded using fetal bovin serumin ternms of both cell norphol ogy
and gr ow h Zaotethoidtfyr prohessimguminiahi pdacehtahitell daenphe tchardctedized e fipasuaii method
human pl acent al. magesencg}/lnal. stromal cells provided in the present

i nvention CSNPBESIERY2Y G PEYI ace the previously used nethod and al so
satisfy the alQoNn&@td:hefBAtENOladdntdviGu@RRE bEREIRBIhe idde & BIMEM 1. A
nmet hod for processing human placental cell sanple, characterized in

that sa&i d net heentapgEl-p¥ds 53¢ e prefargblyol% ehkumen cerd blesdtsermhunan

term placentg, ti%o?ﬁglgihyﬁ%&)pg%c%hﬁ? LAYtk EE%F%%EM?C ﬁlgrsgx\%y}rﬁagso’tfé;ﬁl%ﬂ A8m

0.5%to 5% prefer uman cor serum
human pl acent althegpindenta tissagdbtaived iostee ajrer senchynal stromal cells

from the placenta tissue obtajned in step a;.c. | itro expandi

sai d human plealbHimeBaig e sid hoigen plaggiyloel i ealhglivig Sistent thabis dfte of
any conponent @hy 8ethfEHenO6f imal GEn, nepesfalbly i chitwd §dten Bstem i s
a 10 DMEM based nedi um which further includes: 1). 5% 30%

pref ed@bly 109283 0based msdivenrehieh Bodesmelides:and  2). 1% of

penicillin/strep Gl LRMgetlo g8l 1.Ni i t
(HLA-typi ng) of .%?b%,??ég%%%&/ﬁ%?f&;%?%@%@%&e pi é%rgﬁt al
cel Il s from each2¢el% ofiprocillinf Srepronyenin edudliiony t he vari ous HLA-typed

cells obtained.in step d and. integrating, H.A .t i nfor. i

ogi stry. nt o ARETERRLER PP YER kP R ior HR oo Bidf iy QBT of the
pl acent al ner sgneémtardelis ffoa®dcheell isndrh cryopreservating sol ution

and storing sald cells_in lLiquid nitrogen, and preferably, said

cryopleser vat Ag-cosina e sariouws Rbfdyridaslls pbiims i fn dosd dotperabee Sérfum
or autol Ogouaé%;eqnﬁhg%n t%qe%@w Moo VEN flapgacm%m%g&t hyl

sul phoxi de ( 2. A method according to claim 1, characterized in
t hat t he hundnpresardinglsaidglaentaimmessenctiymal stromal cells in cryopreservating solution

and storing said cells in liquid nitrogen, and preferably, said cryopreservating
solution is consisted of 50% human cord blood serum or autologous cord blood

20 serum, 40% DMEM and 10% dimethyl sulphoxide (DMSO).

2. A method according to claim 1, characterized in that the human cord blood serum used in
said method is autologous cord blood serum which is obtained from autologous cord blood
of the given placental mersenchymal stromal cell donor, therefore, said autologous cord

25 blood serum and the placental mersenchymal stromal cells cultured with said serum are

from the same donor.

3. A method according to claim 1, characterized in that:
the antigen type in step d is determined using a testing kit, and preferably but not exclusively,
30 said testing kit is a PCR-based testing kit; and/or
bar codes of the various HLA-typed cells in step e are generated using an automatic
digital bar-coding system, and preferably but not exclusively, said digital bar-coding

system is Brady bar coding system TSL2200 (Brady, the United States).
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said nethod is autol ogous cord bl ood serum which is obtained from
aut ol ogous cord bl ood of the given placental nersenchymal stronal
cell donor, therefore, said autologous cord 25 bl ood serum and the
pl acental mersenchymal stronmal cells cultured with said serum are
fromthe sanme donor. 3. A nethod according to claiml1, characterized

in that: t i I term . USE N t-esti
AR e e S R L T
PCR- based taegbhagf &aims htodd.or bar codes of the various HLA-typed
cells in step e are generated using an automatic digital bar-coding

system and preferably but not exclusively, said digital bar-coding

systensi ss By Hﬁﬁarbﬁlrac&@ﬂirﬂ&séﬁﬁﬁgﬁnﬂgﬁﬁh%? 0d1 6%%%&&?&(3@9; thePladeRtaES)

-23 4. Human pl acental nersenc stromal cells obtained using the
met hod acc@rasarghymal sripaberdisdrong Padhrapner inga® hugia plagehighmersphehyer al
mer senchy 9“191| ' e t placenial

mer senchyna IOIZIH orlra angng %ﬁégg%uéeggg Flh%gjgeﬁ%é&?%o}s%?%gﬁaﬁl an gﬁ?ﬁ%@ﬁ zlalto 3
mersenchymal stromal cell bank are obtained using the nethod

according to a ne of.clains | to 3. 6. A nethod for_ banking huma
o1 acent A AuPE e s i Riiel Mo TR SR UL e H A dha
met hogy compiill $@shodkbmptiggessi ng human pl acental nersenchymal stromal

cell sanple of each person using the nethod according to any one of
claims Ito 31)mpcessingdumgnipkgertabmenenyhgmebstomen! ofll sahpleiof faghnrsrsonrising

and said recorg, Heﬂ%gla:‘c‘é{’rr%%ﬁéh%éh%@o i@aiﬁlsgrtg%r, amfor registering and

managi ng bar-coding in I'nformati on of banked cells

i n a conput e?) dstebbichipg ecpreimbishiecdrd alf kel fometibandnd sethicentd dfeethe
searched by bath donor.identi fitg)ati on (1D .and HLA t¥pe. 7. fA nmet hod
for banking huPFERPBYYLISARIPEREQEFERTHIE Tdmimgemedaf-coding Grgimpiongnd
claim®$, charafh@bi&esk bankthadllsSakomPare Balieré86arehief alt@ld the bank
information includes: 20 a, searching entries: kliadonor

i denti fi cati orfopieny todiscpeprphed-pynbethdenonjdentifirgtion (D erdHLahtypel)
donor's nane, address, and phone nunber of donor's parents, (2)
donor's birth date and gender, (3) delivery hospital; and c. banking
i nf or mat i7ow methpd dorebagking frenpepdantahmesendhiyiabsirdrvg cel$ agofding to claim 6,
banking, ( gﬁaracterized in that said searchable record of cell information includes:
20 a. searching entries: (1) donor identification (ID) and (2) HLA type;
b. donor information: (1) donor’s name, address, and phone number of donor’s parents,
(2) donor’s birth date and gender, (3) delivery hospital; and
c. banking information: (1)name of the person who certifies the cells for banking, (2)
number of cells in each storage vial, number of vials stored, and location where
25 each vial is stored, including building name, room number, liquid nitrogen tank

number, rack number, cryopreservating box number, and position in the box.

8. A method for searching human placental cell sample in said human placental cell bank
according to claim 5, said method comprising:
30 1) setting record of registry information for each sample, of which the content
includes:
a. searching entries: (1) donor ID, (2) HLA type;

b. donor information: (1) donor’s name, address, and phone number of donor’s
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nunber of cells in each storage vial, nunber of vials stored, and

| ocati on where 25 each vial is stored, including building name, room
nunber, liquid nitrogen tank nunber, rack nunber, cryopreservating
box nunber, and position in the box. 8. A nethod for searchi ng human
pl acental cell sapgpbss,i(@) Sariod sthintidatpland geidal, (8 plelivérambspitdcanddi ng to

claim5, said net conprising:, 30 1) setting record_of reg
i nformation for®© Q@ﬁﬂ &E rgatigy: (\Mﬂaéﬁ)q frie E%Fft%e‘ﬁ]f“’ Cffrﬁé%ﬁlésceﬂ%%or%ankmg,

sear ching entri esgy Gﬂhbéﬁ&%ﬂ& D) ea(:g)stolfﬂg% Jié’lpﬁ'umlkbr of AU sthidbi 0L B E R bn

(1) donor's nanme, address, and phone nunber donor's -24 parents,
(2) donor's birt hwbm.e@a‘éhﬂa]gléﬁ@éﬁ?d igcdydied bmbmg h@B@ITD@m nuzbgr, diquid

banking i nf ormat| gfocLLLRRMERSL. LR BRSO MIRCRLELL LESnIRE CEl o
or banking, (2) nu T G AYEER ra e Vi er’o

vials stored, am#ﬁﬁﬁﬁﬂﬁmmbbmhere each V|al is stored |nclud|ng

bui | di ng nang, room unber i 5 nitrogen tank nunber rack
number, cryophTESESFA .dﬁaorbwrﬁﬂﬁ%rdeteaﬁan%H&Ffﬁ%ﬁq ke R Che; npymation

requests of dq&gﬂmﬁegghggﬁgﬂ;gﬁddeternln|ng whet her to make searching
information available to thé public; and 3) searching engine that is
capabl e of sBaeetshing enbiae datfs eronblent seasehing iadank pelitent uglng eaglp and/or all

the sgarching g rée%?ch{ngse% r?és'r}!s&;eé!uve%? %?Rr flrs %Qib Bt R excleve% spid

excl usively, Said “Sear i ness mana

sof tware (HD Eegeking @aginajs Tiger Hhsh‘ﬁtsdh@dnafgemems@ﬁmarm@ﬂaaﬁgﬂl pQhina).cor d
bl ood serum and preferably said autol ogous cord blood serumis used
as a conponent of nedium for expanding placental 15 nersenchynal

stromal  oelal Sethwh 8:9ireh sk du B a8 c AN SRk | #RDréerabfl da@BitoBgous
inserting the needl e of a clinic syringe into the unbilical vein at

the time ofoigiblead seawell&tssmiﬁgapwepwﬂ%me@umffpbﬁmanémgmlwenﬁ!o t he
Syringe; b, 44 %ﬂr&gamﬁs erl%’e?éln‘sﬁ’ld%ne@g? tfe]%lg Eogs‘%&t hat s
ants; for 30

free of ?wcoag ow ng the
to 60 m nut es :msZﬁmg the neﬂdilean 4 timic byotdgedntb Ithmdnla:ﬂlcﬂ vein & the tiate dfbirttlo

:ﬁdm nut es; and téﬁ(\lllllgnl%e cord bliog&)fjror%e[ é\rfélglijzgtggciheastyrégo,og for 10 m nutes;

b. transferring the blood to a 50 ml centrifuge tube that is free of anticoagulants;
c. allowing the blood to clot at 37°C for 30 to 60 minutes;
20 d. cooling the clotted blood at 0 to 5 °C for 15 to 45 minutes;
¢. having the blood centrifuged at 1000g for 10 minutes; and
f. transferring the serum to a collecting tube and incubating the serum at 50 to 56C

for 30 minutes.

25 10. Use of human placental cells obtained using the method according to any one of claims 1
to 3 or human placental cell bank established using the method according to claim 6 or 7 in
treating human dysfunction and diseases due to cell injury or cell malfunction, and
preferably, said human dysfunction and disease due to cell injury or cell malfunction is
selected from the group consisting of Type I diabetes, neural injury, myocardial injury,

30 Alzheimer's disease and Parkinson's Disease.

11. A method for treating human dysfunction and diseases due to cell injury or cell

malfunction, said method comprising: using human placental cells obtained by the method

—-25-



f. transferring the serumto a collecting tube and incubating the
serumat 50 to 56C for 30 mnutes. 25 10. Use of human pl acental
cells obtained using the nethod according to any one of clains 1 to
3 or human pl acental cell bank established using the method accordi ng
toclaim6 or 7 in treating human dysfunction and di seases due to
cell injury or ce

dysfunctio nacé?ff}m@it‘lé é&g‘ge&g éiahrgsnl:aafgﬁ rﬁi&‘leﬁi%gﬁ%laeﬁ %Iﬁ’af ?%nffegr]?yl the

sel ected fr@ashbédgcerdistocRnai 6bi NGviRfeid yRE&rdblfsAPRIES dRAMEAIN Ard dielse
nyocardi al injury 30 Al zhei nmer's disease and Par ki nson's Di sease.

11. A net hotrertpeell insy phesliHnstimcennsi spleqtedfiom e srpurennaisting el Tiped diapetes,
bl noent ol aapfekifiRy HoSa il inip) AL FRLACCASRIPMAFb LR BRI

claims 1 to 3 or human placental cell bank established by the nethod
according to clains 6 or 7, wherein preferably said human dysfunction
and di sease due to cell injury or cell malfunction is selected from

the group consisting of Type | diabetes, neural injury, nyocardial
injury, Alzheinmer's disease and Parkinson's D sease. -26
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