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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 culfuring 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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clinical standards and pathogen testing techniques develop. Therefore the risk must be taken
into consideration during cell banking process because most of the cells preserved in the cell

bank will be used in several years to tens of years.

5 Inthe specification of Chinese patent application CN1407088A (Application Number:
01131190.8), a method was disclosed for releasing hematopoietic stem cells from placenta
tissue and banking said hematopoietic stem cells, which comprises steps of separating a cell
cluster including placental mesenchymal stromal cells from placenta tissue and
cryopreserving said whole cell cluster. There are two disadvantages in that method. Firstly, cell

10 cluster obtained by using that method are all monocytes comprising multiple types of cells
including lymphocytes, macrophages and lipocytes and are unsuitable for clinical application.
Secondly, cells obtained through that method are directly cryopreserved without culture in

vitro, of which the cell survival rate remains to be proven.

15  Therefore, there exists a practical need for developing a method for banking human placental
mesenchymal stromal cells that is suitable for clinical application. The objective of the present

invention is to provide an implementation method for satisfying this need.

Description of the Invention

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 ferm “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 amnjotic 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 mesenchymal stromal cells morphology that are released from placental
chorionic plate by digestion with collagenase or any other enzyme or combination enzymes

with similar function.

5 Unless otherwise specified, as used herein the term “human cord blood serum” refers to serum

prepared from a mixture of human umbilical cord blood from different cord bload donors.

Unless otherwise specified, as used herein the term “autologous cord blood serum” refers to
serum obtained from cord blood of a given placental cell donor, and the serum herein used is

10 from the same donor who donates placental cells cultured with said serum,

Unless otherwise specified, as used herein the term “DMEM (Dulbecco’s modified Eagle’s
medium)” 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 MD203 MD204
calcium chloride 200 200 200 200 200
ferric nitrate~9H,0O 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
] 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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584 584 584 dycine 30 30 30 30 30 Component ( ng/L ) MD200 MD201
1VviD202 MD203 MD204 L-Hi stidine hydrochloride 42 42 42 42 42
L- I sol euci ne 105

Component (mg/L) | MD200 MD201 MD202 MD203 MD204
L-Histidine
. 42 42 42 42 42
hydrochloride
L-Isoleucine 105 1065 105 105 105
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 95 95 95 95
L- Tryptophane 16 16 16 16 16
L- Tyrosine 72 72 72 72 72
L- Valine 94 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
folic acid 4
i-inositol 7.2 7.2 7.2 7.2 7.2
nicotinamide 4 4 4 4 4
yridoxal
P 4 4 4 4 4
hydrochloride
Iactochrome 0.4 0.4 0.4 0.4 0.4
thiamine
4 4 4 4 4
hydrochloride
pH (without sodium
) 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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bicarbonate)

osmotic

pressure(without 250£5% | 260£5% | 260+5% 260+5% 220+5%

sodium bicarbonate)

osmotic pressure{with

316£5% 335+5% 335+£5% 335+5% 300+5%

sodium bicarbonate}

Unless otherwise specified, as used herein the term “HLA-typing” refers to any method that

can be used to determine HLA type of major histocompatibility (MHC) of a human cell.

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
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 te provide a clinic compliant method for separating
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
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
registering and searching human placental cell sample in said human placental cell bank

according to the present invention.
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In view of the objects of the invention described above, the technical solutions provided in the

present invention are as follows:

In one aspect, the present invention provides a method for processing human placental cell
sample, and said method comprises:
a. collecting human term placenta tissue, and protecting the tissue in DMEM
containing 0.5% to 5%, preferably 1% of human cord blood serum;
b. isolating human placental mersenchymal stromal cells from the placenta tissue
obtained in step a;
¢. expanding said placental mersenchymal stromal cells abtained in step b in a culture
medium that is free of any component of animal origin, and preferably, said culture
medium is a DMEM-based culture medium, which further includes: 1) 5%-30%,
preferably 10%-20% of human cord blood serum; and 2) 1% of
penicillin/streptomycin mixture;
d. determining antigen type (HLA-typing) of major histocompatibility (MHC) of the
placental cells from each cell donor;
e. bar-coding various HLA-typed cells according to step d and integrating HLA-typing
information to registry information data for each cell donor;
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).

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:

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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system is Brady bar coding system TSL2200 (Brady, the United States).

In another aspect, the present invention provides a human placental mersenchymal siromal
cell bank, wherein the cell from each donor in said human placental mersenchymal stromal
5 cell bank is obtained through the method of processing human placental cell sample

described above.

In a further aspect, the present invention provides a method for banking human placental
mersenchymal stromal cells, which comprises:

10 1) processing human placental mersenchymal stromal cell sample of each person using
the method for processing human placental mersenchymal stromal cell sample
described above;

2) establishing a searchable record of cell information, said record of cell information
is a program for managing bar-coding information and registry information of

15 banked cells in a computer-based program, and said program allows the banked
content to be searched by both donor identification (ID) and HLA type, wherein
said searchable record of cell information 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

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 1). Setting a registry information record for each sample, of which the content
includes:
a. searching entries: (l.) donor identification (ID); (2) HLA type;

b. donor information: (1) donor’s name, address, and phone number of donor’s
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parents, (2) donor’s birth date and gender, (3) delivery hospital; and
¢. 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 mumber, and
position in the box;
2). Determining whether to make the searching information available to the public
subject to the requirements of donor’s parents; and
3). Adopting a searching engine that is capable 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 management software (HD Tiger, China).

In still a further aspect, the present invention provides a method for preparing autologous
cord blood serum, and preferably, said autologous cord blood serum is used as a component
of medium for expanding placental mersenchymal stromal cells, wherein said method

comprises steps as follows:

a. inserting the needle of a 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
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;

e. 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

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.

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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computer-based management program.

In still a further aspect, the present invention provides a use of human placental cells obtained
by the method of processing human placental cell sample described above or human placental
cell bank established by the method of banking human placental cells described above in
treating human dysfunction and diseases caused by 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,

Alzheimer's disease and Parkinson's disease.,

In yet a further aspect, the present invention provides a method for treating human dysfunction
and diseases caused by cell injury or cell malfunction, said method comprising: using the
human placental cells obtained by the method of processing human placental cell sample
described above or the human placental cell bank established by the method of banking hurman
placental cells described above, and preferably, said human dysfunction and disease caused by
cell injury or cell malfunction is selected from the group consisting of Type I diabetes, neural

injury, myocardial injury, Alzheimer's disease and Parkinson's Disease.

According to one preferred embodiment of the present invention, the present invention
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%,
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 placenta] mesenchymal stromal cells in a clinical cell culture system
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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data for each cell donor;
f. preserving said placental cell in cryopreservating solution and storing said cells in
liquid nitrogen for a long term;
g. inputting and saving bar code information and registry information of banked cells
5 into a computer-based program, and said program allows the bank content to be

searched by both donor identification (ID) and HLA-type.

According to the method described above, wherein, said clinical cell culture system
comprises DMEM, 5% to 30%. preferably, 10% to 20% of human cord blood serum, and

10 1% of penicillin/streptomyein solution.

According to the method described above, wherein said placental cells are expanded in a

clinical cell culture system, said system in vitro includes DMEM, 5% to 30%, preferably

10% to 20% of autologous cord blood serum and 1% of penicillin/streptomycin solution,
15 and said serum is obtained from cord blood of the cell donor, therefore, said serum and said

placental ceils are from the same donor.

According to the method described above, wherein, HLA. type of said placental cells is
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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{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, eryopreservating box number, and position in the box.

d. informed content from donor’s parents to certify whether or not to make the
searching information available to the public;

e. searching engine that is capable 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 management software (HD Tiger, China).

Accoding to the method described above, wherein, said cryopreservating solution
comprises 50% human cord blood serum or autologous cord blood serum, 40% DMEM and

10% dimethy] sulphoxide (DMSO).

According to another preferred embodiment of the present invention, the present invention
provides autologous cord blood serum prepared through the steps as follows:

a. inserting the needle of a clinic syringe into the umbilical vein and taking the cord

blood from the vein into the syringe;

b. transferring the blood to a 50 mi centrifuge tube that is free of anticoagulants;

¢. allowing the blood to clot at 37°C for 30 to 60 minutes under ¢cGMP environment;

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.

According to a preferred embodiment of the present invention, the present invention
provides a method for banking and maintaining human placentsl 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
a searchable 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

-12 -



Unl ess ot herw se specified, as used herein the term"HLA-typing"
refers to any nethod that can be used to determ ne HLA type of mmjor
hi st oconpatibility (MHC) of a human cell. 5 Unless otherw se
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 wher e geklns iR hRAGREARAQoAR 1B e prdte@% ' ings:

i ndi vidually irnggi stered, n%ﬁageg and | der?tp:rf ieeé%hﬁgss@%g?%l\l}fségm’
speci f i ed, thagragedute peyviden ampthaddprsollecting lman plasensa tigsue ditogr matliveryaiobm.
accepted I i, T . | CO,: C‘EQM whi ch
is an i ndu@%eﬁ%eﬁ%ggguepul%?@é%ldﬁg&%sag@wﬁggﬁg&\%oa&? g’%téér?gf%i Hrlrpl erré?ff ed
current |y domtagongi ¥6iod Sumae hord bladdesertuni; sedndithd progedutvepr&eideystaps for
countries,; n e like It.is . .an object of th ent

Covent | on AR I Cosplalfon ot Barm S RSP e B SR tepmng
expandi ng pierranl pesaekynz] sresdrehy e kxsindahinla melilns catpésng iman cord
est abl i sh human_ pl acent al senchymal  stromal .cel] .hank for

ol nfcar ABpT EaPh BhESSERE fro B8 CRbIRpL Bon Rt o isd ot sroRORHE | on
t o provi deravidetdmethddfor Gl ypingvfirels fplhaberlicd) ThRaahchyhFlbysShNarGked
cells usi uman cord.b) ood serum It is still_ an object of the

o esent | ATTIORE F51 1/ Bi5P iea THE HLEeF STPIPIRatb et Pr RAEdHTp PG &
nMesency mMahetbéd PFBr-cRldgsant bamltihOtdlg Oiss BRLAAiAR abd SR8buSE iad i pekBrmed
still further an Obij ct of the F{?gsent invention to provide a nethod
for prepar¥rit atpms Bgé‘i]%"dé‘%%st? siEPFEE mashed IS AR IMBAE RS 21 searchiBe

aut ol 0goUDaSRI AR PERRA L BRR, the bidcdub@allPprotildaceivh bt BESRNEANER!
stromal cell isolation so that the autol ogous cord bl ood serum can be

used for &GF4EANGHG2bieaTcHHE RS tha ot danka ThipaBanat ptudes wdormation elgels, cellt
is yet furdoh&randRe®BiRedsigimdth&, pPresent invention to provide a method
for 25 registering and searchi ng human placental cell sanple in said
human bt acent al cell bank according to the present invention. In

vi ew of t Bg oRDLRGIEMEHt, B Prdst Sch@h HEHAL m&h@@ﬁ)\fgx afnﬁﬁl pRebLcal
sol utions provided in the ‘present invention are as _oll) ows* 5 1n one
aspect, t meespichyeplstiompbentis b apiotngousenrd blepd payamf Iyrthis methods furingtio vitre
pl acental gell; ' i . I act:.09 human
Perm pl acoira i roRr acc im0 R e Sihoc ol AGENY, 1o
0.5% t 0 5%pmpenehtsrdifi¢rgntiBeonn thoisethen axserposed troid theeplagenta; hence the Hossibility

i sol at4ig I : I the .

bl acert 1 S o coffFUREP Ol WA TRIoBE binbdghlls dpara.
mer senchymal stromal cells obtained in step b in a culture nmedium

that is f n ent. of, .ani_nal rigin n r ef er.abl sai d
curtur o i ko R AR DeefRe RPN pflidl DunghBl (B Ep atrorciBls
i ncl udes: cdid B86dIBLem fir gt @riap blacdrdfiec2Y/Thé riathod syrehrodized the dinsefotim

and 2) 1%of 15penicillin/stre in, mxture. d.. deterpinin .
ot gen ¢ SR ERRGh PieaReGe i Y fr BiSktha isfioR §° foriag risprtion of
pl acensal theedehsn fsrcompaaihwicelthe iR dfom e séined placdiatge wady Us dolirely ped
cells according to step d and integrating HLA-typing information to
registry informati on data for each cell donor; 20f. protecting said

pl acent al IiEdcHiemeRy@nest, t@gﬁés_eﬁﬁhmﬁbﬂpﬁw@m i8N &0 FIOA SRlid bON and
storing sa{d cells in liquid nitrogen for a |long

t d
pr ef er abl §aceiplgelly Jo Preaehod iy st of the fells dn ke E%“ig‘ﬁfeglg%fﬁiﬁlﬁﬁn cord
bl ood ser Hf@fé}ébl%%ﬁlédggféélrisi@f%lym 04 -§ﬁE&HLA4%?(%1%Mo§Whe1ﬁ%AdM§9& hyl

sul phoxi de _( DMSO) Preferably, human cord od serumused in said
net hodfl s Hadvpingaueshedpravideompdyartegn that the HLA dypingistindepepsignt fomdell

bl ood ser ydonafiod Snd ?ﬁgeﬁ??@ta%&efo} ﬂ‘ﬂ\-ﬁ'gﬂ%to?ﬁl Eﬂnﬁgﬁi{q%gwafééfﬁ:

Preferably, 1n said ne I processi uman p
mer senchymal stromal cell sanple according to the present invention:

30 the pr Pncgr%sspgéiﬁg g&p%étﬂh@pﬂ%m’?t@%ﬂi’ﬂ%ﬁ@n Itn%execlesl L m%l?hgé) foqf biars—cci)c{ﬂ?gl gar;r&g& geqls.
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systemis Brady bar coding system TSL2200 (Brady, the United States).
I n anot her aspect, the present invention provides a human pl acent al
mer senchynmal stromal cell bank, wherein the cell fromeach donor in
sai d human placental nersenchymal stromal 5 cell bank is obtained
through the nethod of processing human placental cell sanple

descri bed kbisaethqdna gnique bavepdeis gemratef weeferally dnt ndt wycwtivaly) bybyedykes
a nmet hod f

whi ch COpr(%{ S‘%@%@%@%ﬁ%@fg?ﬁﬁg%ﬁ%ﬁ? gg@%ﬁ@ 1rlrlgorse utecr agezit r omal
cel | sanpl&tapseeach person using the nmethod for processi ng human

pl acental nmersenchymal stromal cell sanple described above; 2)
establishing a searchable record of cell information, said record of
cel | i nforlmmhother dspeca, the pgsaninfventionaisagraddds arfoxma kag intepfraesini icede, and

registry i rnatl n of .15 ank cel conput.er - base rogram
ind sai 4 JPkS IR FRe R Reb Bl AR EsT sl S T kbRt Sy e
donor i derntn:a‘ﬂacseatrcMIe(dala) baaaﬂarlﬂkeemjbm&o tivdf EHecel) bsﬁd Eneenehedikedifferent
record of .ce i nfo i ncl ude . searching
entries: (bfyjﬂa%ﬁ@ws o S B BT (Ui Simmanerslyy pe: b.
donor information: (1) donor's nane, address, and phone nunber of
donor's _2Qparents, (2) donor's birth date and gender,_ (3), delivery
hospi t & : bFal:SfeR?aﬂﬁlfé |SFF§1’~"P“r?rQ3°F3i‘Fa‘F?tB?fl accudipgie ﬂ%?rpf%sﬁét iggensign wilhge
certifies deb@ive@ld SetdiRmbeRANiceRingte hivplRgtul Alex&Bple 91 {HR pRREh itfigge
vial, nunber of vials stored, ang | ocati on where each vial is stored,
i ncl udi ng bui | di ng nane, roonlnunber, | i quid nitrogen tank nunber,

rack nunmbgr rsof AR SERENRI mgml@i%nﬂleﬁmémc facbreROASI sttmﬁmlc@ust he box.
In yet a further aspect, pr €Sent 1 nvention _provi hod for
sear chi ng AHupmtmp Pﬁg’étht %Parh%fn%@ﬁéww igdipssrigh fiom the @awml@emn ugdgdrd

human pi agg, %bmlcoﬁa%ﬁ&?sn&lmﬁ@hm&uee%ueq é}ﬂote@ég%éﬁ; ng& Qoﬁtssﬁmgr y

present invention sal d nmet hod conpri si ng aregis
i nf or mat i GIMEMcwithjaddstionsefclié sbanpibipticoinditts ofiinirs C@thlewi sarwrol Thtes:  a.

sear chi ng ki 88iue (iAo AHALLLHE I il ki) clao e s

donor i nfor mat onor's ress, one nu

donor's waﬁlel?ﬁfsqonﬁ@)maé%cn‘f‘psmbilm(dtremtamﬁclascdutgmnder (3) delivery
hospital; and c. banking information: (1)name of the person who
certifies the cells for banking, (2)nunber of cells in each storage
vi al , Hunisiaperiofic plagd is dsseptaldronatic ﬁlwcm ilmemeeshea@JImh\theaPBs ghred thnesd,

i ncl udi ng ild na S5nitro a unber
rack nurrb'éiggesglfltoprbé“s'%&\?a 0?%81’@8?% &%@’tﬂ ‘%8110&5’3} %?ﬁncithﬁ h%oﬁi?g?éus’
2) . Det er cherianie p!/muhmbjetcotorrhgmmmmﬂs e asmbinagpni offdispasrt an6 Boltagandsa lidres 0
3. " Adopt FHRe SIREH 1B BRGEREW RAETR: 24 A B Rt mUuiR el tR S
cont ent byiseiat RO Qa4 id/umits péd mlcn‘ndtﬂheedlgegam&mpgraaﬂé {si£ 37 Candiepabgivabl y

but noi5 e %ltysgﬁeﬁlb}/lbmsn%' d searchin

gestion content lsgallowed 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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engine is Tiger business managenent software (HD Tiger, China). In
still a further aspect, the present invention provides a nmethod for
pr epari ng aut ol ogous cord bl ood serum and preferably, said
aut ol ogous cord bl ood serumis used as a conponent 15 of medi um for
expandi ng placental nersenchynmal stromal cells, wherein said nmethod
conpri ses SHeRs ofs7 @ohhemm vbek, Itﬂé&flﬁwﬁemﬁ iR ggl:é‘d Wi éoﬁﬂnua'ﬂ-‘esh
syringe into the unbilical vein at the time of and taking the
cord bl ooomedisemand goaitpreiinewntiptrs foyenerrgere week. Cells atp subgudiycddent therpgd of
t he bl ood ubes that are free of
20ant|coad%?gﬁﬁgiggdpg{qgg?ﬁggtﬁgﬂﬁﬁo 9‘tﬁ.tc?}clot at 37C for 30 to 60
mnutes; d. cooling the clotted blood at 0 to 5C for 15 to 45

m nut es5 e3 551‘% a'r%g t:ﬁ’%uﬁ:llﬂggs c?o?&“o M%ﬁg‘ under a centrifugal force of
1000g fo sferring said serumto a

col I ecti nglctrd béodnd eaqhq:ldmaﬂ’tahgﬂtcihaorsecollm&ﬂ abdptooessGiGeparhety. IBe cord

t f h t he, t f
e, B Sl PR A i YR e B S
such that rieladie $|ﬁ6 tlmmab’ihdadavm eﬂa f)l@lﬁenw(apﬁlﬁlit &gd bhved pY akenfréh tdeaimiglical

fromthe sane et,.a,furth e a nethod for nki ng
cells 1o cerEPtBasie e AR et oRmerEh S ar R P RO R RaTes
t he bamﬂied)f@tﬁﬂldoigullaﬁ’c@ | At ﬂi@ thmoba Rea1ived @ d16t at 33°CRAAY aﬂstseuhk@mnder
cells from h and al | é?t % donors c?hncgq Sg}?ﬁhed a bar code
gener at ed A SVIROBHGH: & SR PAY SRR t@é 1§ ?P 4 3t[0 tg5°C for
further aspests mif@ePiAIRR; s bétv@MEEDR 10060l 85 niniGC TR sdtf 8 Yransferred
pl acental cells obtained by the nmethod of praocessing human pl acental

cel | sarrpﬂeaae%f'ef%e@ea%%cta@teﬁ&ﬁ%wpﬁﬁa% &3 minuted| | pank
established by the nethod of banki ng human pl acental cells described
above in treating human dysfunction and di seases caused by cel

i nj urylor dcBLA-typinz of placetal c)lly) pref erably, said human dysfunction
and di seaggvAlygmpie oﬁﬁia!;enmlcmswr&ﬁ efcflclll BBdr wmfelsaeéu bhsinsSEHRA 8 {l&fm
t he group consi sting of | di abetes, neural injury, nyocaréla
injury, Althaids qpmegcigily @é@sleblaﬁ@i fmiliarie ﬂwseslelfl@ea . art) GuglnDé¢ saple
further aspeclach BRI IEREd bR YRR EaQEH %}ﬂﬁéuﬁ]lé@&m&elfc%lytawﬁ?aﬂeng
human dysfunction and di seases caused I njury or

mal funct i ¢H:A aing kmﬂﬁémd@mﬂhWﬁ@ile@Im thgatthe human pl acental cells
obtaln%g by the nethod of processing human placental cell sanple
descri bed above or the hunan placental cell bank established by the
met hod of ShBigital bm g Tidtra andiirigs described above, and

pr ef er abl S

or cell X yit ncg %ﬁi@? lagé/ %gl 'ﬂ%g%lcgﬁn %nqul%glgsua%e (gr%ﬁé \pe%l 13‘13’ uul‘l nnljro gle
di abet es, ahhla meillionreelly ye,r vmg/ dedrstipiml in eagjhuvial is Iﬁdrz:béedmﬂh sn mtmamebwndde

Par ki nson ea Accor,di n ref.err
resont | BRTIBE ARE me BRIy I Er B B 6P e SEP RSN i Ddprbr
banki nzf htmpantod mmaibameﬁlmmagdmmh sysgensihirdugh la@ediory prbgmme 84id registry

application, and f‘-@ id method is inplenented under the Current Good
Manuf act uPEEER IS  cawp) and conprises steps as foll ows: a.

collecting a awaaahﬁlgemlpé AGRRbAID, I(SFUN Hpesr aseptl c conditions at
the tinme of bg , and protecting the hungan term placenta tissue in a
/6‘}5’%’

DVEM with 0.5 r ipEEPatly Shpyme, gedessy AfeRIoRs FHRPAr 05 HoRME S A e d;
(2)donor’s birth date and gender, (3}delivery hospital;

30 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 position in the box;
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b. isolating placental nesenchymal stromal cells fromthe placenta
tissue obtained in step a by a currently avail abl e and extensively
used net hod which is well known to those skilled in the art,
preferably by a digestion nmethod of coll agenase and di spase;

c. expandi ng said placental nmesenchymal stromal cells in a clinical
cell culture gy n origin;
d. determni nﬁ %h‘?fi[%g%c{ﬁg; 13 %ﬁ&éﬁ? dQJc %{gn%}l%gr% ‘%?lgl“tttl)lgoér%c ngm lity
(MHC) of the plm&emaadmmilhlﬂefcrbherpuiﬂmh cel | donor e. bar-coding

t he HLA-typed cel|l nd i ntegratin ng_i.nf or .
ogi stry Bat o Frornireng RO ibch G OinitBlip ehige S Aled e sercbine
in cryopreservahireg solution and storing said cells in liquid
nitroge? for a long term g. inputting and savi ng bar code

i nformatiion and registry infonnation of banked cells 5into a

conput er - basashrel ©FepHor @ dhSdigthaRiyQd GRIPrédbdt @enticHEpriraiilly 2O SR keveshl
be searched by both donor identification (1D) and HLA-type.

Accor di ng ¥B°¥3Rs BHSod descri bed above, wherein, said clinical cell
cul ture sysi@Rh<RpaRhd lﬁeeinagﬁ%dé%ﬁlah&ﬂ%{s e@ﬁ&ﬁ@]ﬁﬁlﬁph@&(ﬁl%&ﬁ?@rﬁm

human cord bl ood serum an 1% of penicillin/streptonycin

sol uti on. SteEskepllsgrithdumag casditiend sgawe Tihp alacentrd mesenglyapad promaad pefls are

pl acentygl i

Cyet omifn SFekp BiEEA BRRERE b, GUITLBLED byt ?”3%"‘%{*‘1’%&??%& §reaiidn
aut ol ogoustoesy gelbliursee. sad mﬂrad@aelqu P{S’éPﬁS@W Félhilartchengetoristics are different
sol ution, i

donor, eﬂ.é?or eﬁglg? ‘ﬁlglredrég&muzcrlllﬁ sal d&ﬁ%log%gl%g nﬂ:eglgglrugg P(@fﬁo(d\ﬁ{ghl
samne donorcells consemed impriarstudielniies brdy, f@esbpm@dnq;mhﬁnalvs#teméwnlls e A
type of s . J ]
bt ng kirecly BEERLELLF (Rt Bichs, RAbE AT g o' it ih Dol bIBHEschh B
ski | | ed5i reimbletedhe putdtive grvabemetsliy whigh imvivo plecéntd isteml og]ls mgingain their

PCR- based A Mol
P b LU S5 L B AR5 15, SR B o
HLA-t yped semink canhrod uxgjlly mmtamtcoﬁrgtth (hugaltscatetalmthccm@mgpmpanemf stemal

pr ef er abl Y, excl.u salt%t? ArL3L0 stem i
B oy bar ce T pSEY B e pesb futhlbt Sl PR B PRt Bl lchfon.
Accor di ng Bitheotu tppeé:e:mltatb re¢chadsiimthe pfiot h&n@tsaﬁempaﬂdmgaﬂﬁnaﬁrbpné he

presen i nvention. pr anking r.egi 0 m us for said
et hoaZbr TaTEsFalsBhe Cod Blacd Rt i &y SRR s R R g byt

i ncl udes: id@mtiosearching entries: (1) donor ID; (2)HLA type; b. donor
information: (1)donor's name, address, and phone nunber of donor's
parents, (2)donor's birth date and gender, (3)delivery hospital; c.

banki ng i rs‘e@csdaaﬂabgfbser(tMve;a{mpﬂa‘wdebem@&wmeyﬁhﬁdlﬁghﬁmiﬂ ﬁﬁcehﬁemeééhdhs;mal
for bankin nunber of cells jn_each storage vjal, nunber_ of

vials st orsg'amalarﬁﬁs Pk apiobsonirard bload feryn 4pd p seliod ferprepareli Rty

bui | di pg naMEogoLO BT BWHARE dyﬁéﬂrslmeédtﬁqgﬁalaﬁ@m&tﬁyﬁiaeémm ErféQéﬁc
cryopreservating box nunber, and position in the b

i nfor med cbAnalels. Thscaphipatian gfhogrihe tWomedpds arlwﬁﬁleq ¢rdlp emanﬁ%ﬁ to
make the Sseani wgm'rﬁgtmdrf%b Qﬁe]?‘ﬁééd xﬂlaiﬁcmoa jéh@aueﬂwl Gut dy paL g{ahlng
engi ne that 1s Capable of searching the bank content y eagﬁ ang

al | of thaiskedheteihagbeantnoireport sheut grpeddinmiyingantplacenialtmessuchymihsgpmal cells
sai d sear si ness management software (HD

Ti ger, mﬁﬂ%‘%t@g&lﬂﬁ”&?ﬁgﬂ“&%ﬁg met hod descri bed above, wherein,

sai d cB§opreservating sol ution corrprl ses 50% human cord bI ood serum

(()E)I\/EUO; ol Ogﬁu % the presenL 1?19911’:1%% pi%n}des a cimic- ap'%ﬂma%% mecz ddflmnl?e;[ g hlsulfllla gggn aF

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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According to another preferred enbodi nent of the present invention,
the present invention 15 provides autol ogous cord bl ood serum
prepared through the steps as follows: a. inserting the needle of a
clinic syringe into the unbl lical vein and taking the cord blood from
the vein into the syringe; b. transferrlng the bl ood to a 50 m

centrifuge 0 i n

t he bl ood Ptg%g‘?ha{dﬁ %trog%b%l %6“%“&%38 ftlglglr%u aahléngo%M © Sheclflcgﬁﬂ%‘%t;
20d. cool i Obintsepathicippliniti @N&O&OS&\ mpﬁﬁumeuﬁzﬁert 001431 19018 taasethod. was

havi ng the t.r. f force of .1000g for -
10" 1 sut o<1 of e HSansin o ek abRs §- e et | ng

the serum Rémdidboletic 56 ctily. ASQestiitidtabsve, Bb mbd0A Lothpiiied Qepd of bphRtifictlcell

enbodi ment _of t.h resent jnvention, the pr nt | nvention prOV|des a
met hod  Por CIBSERA] AGFRihEETeRFgiah SHrme] ﬁF‘isc‘i%alacm

stromal ceddySpredefviigtiail widld 1R clubtiTeRe Rhia¢ehit af theBSBHERY Tahe §tatamssue
cells are ex anded b human cord bl ood serum or aut ol ogous cord bl ood

serum and\@§ I%B“@éP? drag Wahed axdguetectprhinmareregluting af coxd blapdrlassm (petap e

condi t i onsgenirheRd DMENREOSHRE C @fr nd e BRAKLH LER! A1l R HEHIAEETNd:
30 a searchabl e data base. Wether the clinic-rel evant i nformation of

each and aisplated frem)the pidnspip Sssup profested in plasmpcad DAEMeandalireetlydltpeend andt
is detaepm I h R

ome et o (ol el LBl s RS A DY v
banki ng hurmbedimenssi plestioniof e teshell theaplieation he praeScB ol of e pittschesciated
fol | ow ngsynf &diiSutrurk B Qﬁlgfﬁg&ig@ﬁraﬁtgy {O%émﬁc#%g'ﬂg?gﬁcﬁei %91% 'a%ﬁiﬂe’lgttu:e

human pI acenta ti1ssue rom a ver room | Ssue
col | ect ed methed wasswptelateddo safirn popissmamqunedchutledlcicnpmde:bdeus wore only used

cont a| nin

v dos. peideRiacRi AR 0: e BloN oo ae R, ddiCalRC Bl focimon
nesenc M neffirss tthreonet elustet dbmmeldmhrsughhhatr@pmﬂ ap ﬂdﬁw@ af moewgies bymmlsing
st romal Jna i.sing..human ¢

serum and %lé%?llg 7 §§%ﬂ fg “d“‘%J#r‘B’o ‘"‘é’t‘ts m?““ﬂ“ﬁé ang%‘ Nidii "‘P “Pd‘mtt%e{e for
procedure qhmmappilmnm Setohd;dhef wils drﬂtmnddwocmgmgto bhatldnﬂhdd(ardachxebﬁytked The

met hod enpl oys A-t n s ind pendent from anti gen
ot oast ORI R e ¥R s A Rter Bk s RREP o et SR o o
and banki rrg;ﬂ‘eﬁhi fsom THeinsstod deseeibiédig s@d daten applicetion, thp déll bk peyvided iretle by
an aut tic bar-codi.n hed th. data agenent and
oy iy HRER IS SR SRR s derh, DErRC St CENCEER 6 dos a
for mat f orexgadidad ﬁmmb stord’fc&?kﬁﬁﬁsiﬁﬁﬁonaﬁlfﬁ S@ehed forgn GitrotcRar@lgl hudank.

Thi s forma |ncJ0 orrratl%gq?f ceIIsIA cell donor and cell
processi ng apepAERLs Pt R £ord SHRUAY DetorR STPPRESEYANOR Y fesulinmore pure

provi des aliAktdppktable 1@&@@10@3&%?&1@&%&@1 call8 SSRGSk s&tzfvanﬁte eﬁ‘f%“ S
by autol ogous cord b ood serum In this nmethaod, during in vit

expansi on,RFESHIRSAR b Prowidedh by (pedresentinyeation dipzstors, éhes@stbgéaf te no
bi ol ogpsalpr&ermAnaRbe 1sdcbtfaf1fﬂfffé§ent fr@ﬁ‘tﬁ@ﬂéﬁo& Hﬁh’lo?é’dQnﬁib%ﬁ?eg %ﬁmbﬁont he
pl acent a; hence the possibility 20 contam nation fromcell culture
conponent $logFraent i tﬁ‘«rlmgtﬁwpmﬁatm@ eﬂr@"l%lsléflheﬁ?rﬁbtl‘efbe prigr rghivhmethods on
enbodi ment, .,k gre%ent invention provides a nethod for preparing
aut ol ogous cord bl ood serum for growi ng placental cells. The nethod
synchroni zes the t| me for autol ogous serum preparation with that for
pl acent al

conpl et e d (J:IJ as 21:1 tthb%hmh ‘ﬂ?ve%%ﬁ gésgh é;dnig;aetaﬁg 3’:1 d‘ﬂg Fés%{)gtmno
cul tur2al. tlharunamtohend wuibb&jilhmmted in e qmla:slen&nts bntmtln@mup@ﬁ]he ftesgodng

t hod f HLA:.t Vi f t thaod,, HLA t
o the colFEPEohal B ReuRe AE el o fiftseimep fperl oy corapp od i
excl usi veltyeredfynzy Hohade Aotk ddpAtiny FonghaBiebgthnd HanNASRST1iS0

HLA-typi ng net.hod provides an advantage that the HLA t IS
yp ?nventton and are w'itgm the protect\{on scope claimed by the present %eent%n
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In one specific aspect, the present invention provides a nethod for
bar - codi ng banked cells. In this nmethod, a unique bar code is
generated, preferably but not exclusively, by Brady bar coding system
for cells fromeach cell donor, and integrated into a conputer-based
dat abase. 5 In another aspect, the present invention also provides a
format that integrates bar code, HLA types, donor information, cel
characteristics, and also dif.fe entlatlon for mhether to enter a
searchabl e data base for tHeYghBescriptan ofy ¢e28k? bank can
acconmodat e di fferent banking mays for famlies and general public

si mul t aneotisd &Ilowﬁxgﬁgnmsate mteperaad dersrpodmtier démbdverateeehiad aamenrod kg
to the present inventi ? % @rlbed in q$%§ fs beIo acgording
to one parRFEd&ye ang eemB‘fnt‘Pﬂ & DEtt UrASraney Bhre erincelt% 3% FEReOR
pl acent 8l ambigition uamdhsmmﬂeﬁmemiﬁ&slemhaﬂmlhesémi,cwml:ml@.el ls At the
time of birth, a part of placenta tissue is dissected fromthe term
pl acenta under 15 aseptic conditions, and the dissected tissue is
prot ect ed Fipurd 1€ €hisfighteOBoksiBe o%ggd JTSuiAEM abéritd] nadeichi Rl Pdmat Keins
antibiotics and 1% of human, cord serum The placenta tissue is
transf er r 4OV HE4D B%Pﬁﬁ“?gaw/mﬂﬁahb@@n?ﬁ%‘%es and washed three
times with PBS containing 1% of penicillin/streptonycin solution. 20
Chorionic plate is dissected fromthe placenta tissue and washed with

t he PBSUt HyigweR; Tpis figurebawy fhs aeprphsinay. of Tmpn plaggnial mesenshymel ssomal gelisc
and chori qRb&ind8s SNEEMEBhtadil0rp8) oﬁﬁfn&&noﬁ%ﬂo‘l@%hfc&h@foﬁd' fubj ect
to digestion wth a conbination of dispase and | agenase for 30
mnutes to 2 hours. The dispase may be used at 2 to 4 units per m,
and coll a

i gest i on b g: T pREARE0s Bl nehbhel by WPt bRcel lfboRAphi domel ol
debris in givgesin BAEN wotainings! 04 tiowedntast igougiew bood s@OmE 0 60
secondgsand cells in suspension are collected by centrifugation for
invitro expansion. 2. In vi tro exanS| on of placental nesenchvnal
stromal cells The hungdesiModes vt d) (it theflnyamtionel | s i sol at ed
fromplacenta tissue, incl udl ng 30 pI acental amiotic and chorionic

nmesenchy medergih (e PRdsert @hveftiondWift b%ﬁ&h@fiinhﬂra%aﬁf/\mamga&&bﬁdeqa p&ticular

antibiotics and serum and plated in_cel ture flask containing
DVEM s upplesfrlitse lowryes thesrtanpsogcombnlimis e dpsaribing ¢ piesent inventionomagdt o
20% of autypl QPN 16 Bnfl akd 899;5; &%fetwasmﬁme&t/enoﬁxp%mﬂe%p&létﬁo&%%%@t e
medi um) . The cells are cultured in 5% CO2 air of 37C. After one
week, the disating epeifigiexparimentaboopdiciens apg gareraByrs C@u@nmtsewﬁh panyEntipnelnd

t he CU|tuQﬁmﬁ&xﬁ%P&ﬁﬂHﬁﬂsi@és&@% oLSnuRek. Cells are subcultured at
the end of the second wee % every 3 to 4 days thereafter. 5 3.
Preparati on of autol oaous cord bl ood serum Cord bl ood of each
placent al 1P Rl spﬁﬁrﬁ&ﬁ ¢ D588 FRLR ARl IRCafil" d
bl ood is O T CrTTmrC Syrrnge
wth a ne¢u ] ' g pnalivpild i cal vein of a

pl acen ‘ - .t om t he nbl jcal vein in
Syrings %P%S%Bfagerﬁ%@%g ’eéar?gﬁ"ﬁ‘%aﬂ% i TR i g Bebfier
which is ﬁmfb&ﬂoﬁn@nmepmagmﬂmhs ThAmidsuie veus stoh:ﬁl 1h|a60dnl| cﬁnﬁiﬁhgbwelﬁb to
clot at 37C for t es under, cGVR n r the
clotting P%ﬁé‘g’sg rﬂfe)Of Bt Hr%duﬁbcﬁflgg gogﬁ}tqgvg’é lf@;)?te}i‘%nafl(‘}c’ﬁ%
m nut es amd:oﬁhemm &ndCen bl pdntilélg/ sileptb@Y0m sbRitiod OintiBEdnS frodddd Bodeer UM i S
transferrigl‘@? ﬁ ,igl| | ect] ng?tube_and i pactivated at 50 to 56C for 30
L

m nut es ¢ YPGB Profestiesnokitiongyas srappipiredims <OMF 1ghprsiit al

cel I's 40 OmiRaCin blukes ORI asiviasRIIGRAE Githel & PEIS anwegensl%@ﬁdt %Hek14o4ém}
is comercially available and fanmiliar to those Skl| ed in the art
Such DNA semipiningil’orenicilin/ seapromeisibrolytionhsfye piopessioR based HLA typi ng
using a commercially available HLA typing kit and famliar to those
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30c. banking information: (1)name of the person who certifies the
cells for banking, (2)nunber of cells in each storage vial, nunber of
vials stored, and |ocation where each vial is stored, including
bui | di ng nanme, room nunber, liquid nitrogen tank nunber, rack nunber,
cryopreservating box nunber, and position in the box; d. request of
donor' s pareibRtd slicedRl anhmlont fgl Neabkie Ene&&lcﬁﬁhﬁ sﬁbﬁals&ﬁﬁ Cchbﬁ&mc plate was
information available to the public; e. searching engi ne that can
sear ch t hedippgfied Egpy iBp Plagritaissaawkh an ascatis sygery |§assoparashed gres iimes inthe
5 Conpar edppp®) dub@itdhibQs ofhlout | BEn'qh gk, %h'tﬁe)ﬁ a?ges{eti%mrm%{ﬁmahax gntion

primarily reflects in several aspects as First, the present

i nvent i on lagengessl Va(lndtrens Wé@‘*%ﬁ)@éﬁa@ H@tsmfm apd Bisprsed] (Resh® prskdyeral
Stromal sCelybSodliss (ralisiTRny. %Ffés B 8 oS Phdier F1E, RRACENAb, IRENEINT!
st romal s are 10 rect evel ope roce

rom the 1'nn
early enbrtiledm%tMtwnf@mStaﬂlewe@ItOfa‘i'fedroamfpaw gpaonds, andythaethe nliddle hyer, of

dth
o et ELE] SRR SRR AT ERLULIC I NREAT Y S O G B g,
stem cel | svolunge o:ﬁi?&B d:rldamdtrﬁm@m-acé(mgst‘ocmmmumdaﬂdrthanﬁwsumhuchpt whn t he

body, the en nch stro C urished
by vord b e D GE R e B e o Ceulifibg Fopdiien
can 1518i rhlbat s&n.tnli;&nm ttltenlohca/m DVIEM @inmenifig [ % hokiag Rosdblyddveerypd.acent al
stemcells maintain their undifferentiated state, so, expanding

pl acental nesenchymal stromal cells with cord bl ood serum can not

only ma: lnt(}aj' f_ll_)hbﬁilllolgﬁﬁ?]MI n{bﬁéncﬁjnﬁﬂ streinal Gallk b@u@b% g&tmi%bd i bﬁgqn@af
stemcel | s i s .hypot hesis has I ue the study | eading
to the prd¥8 °f31|95 FEFUHnE i ’fhﬁé‘?’e%é’ Idleg“t'\g‘ﬁ‘i"’ot}“ccﬁifrp e mechanismin

the prior attenpts of expanding hunman bone 20 marrow cells and cord

bl ood erﬁcells |l§ dlffere t fromthe di sclosure of t he present
invent? n. i CRAL autalogons. cord blood serwm wnan cerd blood serum

expandi ng fbﬂmeembp&ﬂ@ammesenchyrral stromal cel I s wi th autol ogous
cord bl ood serum an met hod for preparation of the 25 autol ogous
cord bl oodo&dpigad §§WHP%P¥@&GWP¥PW§(§ caklecind 45e Prqresspd skpartey according
mesenchy mad qetih Dedng ko Tﬁmrm@‘sa fal bcqrec@& abﬁ& hn{efb?birﬂﬂlsm%tafmﬁl

allows the cells exp anded according to the nethod to be safely used

in clini céimlaﬁwn&eam%ﬁlﬁﬁwﬂﬁ Thppeadla yiesl inggried inte fheluanbilivebyein phde
been ngp r gpREA §H<P{=He ceesm&qf Wik tﬁmnp{h%%m@éa Eﬁé@xlmg%t TRMbod

cells with autol ogous bl ood serum before. 30 T |rd resen

i nvent i on v{#s svandeassfgrred tord i{lrabvmtrcfazﬁ tuberthathis drer of alﬁtﬁﬁkﬂ“‘l@mh a&mo ml of
placental SRASIGIWARoUSHOIT cabiPhubs. Add R BR6Y val whiflnc:ddRh BRBMIGLUASS,
i sol ati ng and expandi ng p acent al sina systemt IS

any conpornathin 3 minvitesal origin to obtain human pl acent aI mesenchynal
stromal cells that are suitable for clinical application. In the
specification of Chinese patent application CN1407088A (Application

Nunber 25 ogm@;a&m ce[ant:ﬂMswastb@ueo_smd of obt ai ni ng

et opot dreradiedmefrr aohabb AFEN Aol 3R if ReBR b BA P fecof

st eps of aefpangiihmngwas eepdctibelg blmstte@for 48 editngtengy 3013 cedled in jre sae ot 13a

ol uster . FHBShin B FrECGreeans TRBBOTY L8 R ey fe e e StrbmGior
si ngul ar €@l dHthavise wﬁa@%aﬂdnsﬂérmdastae@wltﬁbdanmentﬁaigua b mefe 68 thder

bl OOdufl asma (not ﬁ and DVEM and stored at 4"C for no nore than

24 hout; ﬂfsamew%l Egemdn heruriragpRired tepyEred e 1) teemand
tissue pr mcﬁsateai atl 36 kaSWemiatds. BYEMeraR dotlhbe ?,;elsyw&d RO2E (imad}fé w'ler or at
preserved 2gfor details, please refer to Exanple 1 and Exanple on
page 11- 1220RdorPmentheul ar Embodi ments” portion of the text of the
application on page 8-9). Al of the parts associated with cell
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clinic-applicable placental mesenchymal stromal cells with a higher
survival rate after cryopreservation can be provided by the present

i nvention. Therefore, the nethod of the 25 present invention is
totally different fromthe nmethod disclosed in the earlier
application docunent in terns of operation, and is obviously better
than the p3ger40ngl ditauieBogtes £26 51008 sér@ﬁtwmane o@tatxﬁqtfmptdmcams&cﬁ of
the present invention have been described in details in the

descri pti oecodingdo thigmedPdnt i on and will be illustrated in the

enbodi ments below. In view of the foregoing description, it will
becorme apparent to those skilled in the art that equi vaI ent
':...""'l.“’"z!lu-!.‘.'a.-u'ru' GRra RIDGE SeliMh y As arz o
and tec his invention and are W|th|nthe protectlon
scope CF %Fd“@ dbin sent invention. Brief Description of the
Dr awi ngs Thmllﬁmd enil tpofl ifigor & Fersniedanarson pontalugel ey @atrare Geé of t her
denonstr at f td venti

may Do Dot accseab PRRRLs Cand abitfe 85 EAley) YER L nbibes AR R of
conbi nat i omtiveaghl atltseThmIthe bledd shpgn rwap ailmmechn ®s elvttediathreseitempandteregbnl 6

Fi 1: .Th h h 9f ol | !
reqenchy Pt S iE BioRae BBel v CRIARTn o 2 et TR B fdogpe for 10

bovi ne 18 ermimited 6t ﬁbgue:ﬁp&atuiﬁhirﬁe §ehg11| bR t@l’ui\me mhecdmafnpiwei ﬂg}éf@fcdh&l gan
pl acent al mese #‘ B 10% of

: sphafut
O ot S e S St L T dndhe
the norp h(!hﬁtg#atﬁﬁt vhd nRnsfplracie ntrely tiseiddigubated at m&‘or%| ﬂn&ugﬁ @cRg i N

DMVEM cont ai ni n % of hu ol ogous cor serum 15 Best
Mbdes f or SE%‘F’?%“#@ stgﬂafﬁ@ne‘%?f PBHY Oéiaﬁgtoﬁg?%%é’éms i nvention
will be further illustrated by making reference to particul ar

exanpl es. _Ho er, .{hese ex les are ognly limted to describing the
pr esents | A0dnAD g of hyraamgcad Rlopd e ey ibpithtained drogr gk oo bland oéﬁ@%reht
i nvent i on.acdof@iag kd BN @éthet hods Wi t hout 20 indicating specific

experinmental conditions are generally in conformty with conventional
conditions or conditions suggested by manufacturers. Exanple 1:

| sol ati on Fh PO RNNRiA6RbAlsiod BT hahiag @gﬁm mchﬁhﬁmﬂmﬁ%ﬁls’suﬁiﬁ
human pl acental chorionrernesenchynmal Strona res aman
pl acent a thiugianeosd blasd servm g was di ssect ed from a human term

pl acens@ athe hifiat ] Bﬂgen@’ IthﬁJtJE aH&‘Ql?d’noﬂﬁ%Héshﬁc %Mntotrfagfeustinﬁuteassue

was stored in a centrif ugetuecontalnlng
(Invitr og@wor@amtam@éwem@amsd)n deaieig DMEBM fat heonsentoiod 0Bl g

serum and (%né)xﬁ 1125 QL1 é%ek- hq ft1ne§t unt & ug:ﬁéfgd . S8 2 0, el .00 81 volume of

product co 151 012 e protective solution
t ransf er r @ mbpey flogiviThe spropeneoisjn $0d eenpletn IDOEM indibds; S%MMWSG%d

three T Mesrdad Ges bl AN LLLAAER 11%&%%%#1%&&%‘1 %9&9&%@@&?@%?@ RLio 1%

penicillin/ streptonycin so LS5
pl acential vanméudiuied indd Cchid rGCbmrcAﬁtexsmm;pkathe smlttmmledmml W, reglhaediwitt C

pl ate was sseche th .a t an _aseptic.s ery
e ssor e SRS ChBIR eRuR o8 SR ¥ Sl R B BB R T
nun3 in srwzm sudadturdtea tik egﬁs;tf&d: sw:ctnld v&ek@ﬁbmrnateﬂycmtoafdag@thleﬁsg&mmgl \

(I'nvitrogen,, 17104019).. at |ts il and Di e Il (Roche,
product 5? NP S dio Lﬁ%elt §‘R’ RHurgvag: 6ﬁépTﬁtl"}fflﬁle‘§'tlm3WC
After di gesitire ﬂasl&ﬂvﬁs&'dﬁmd@hfnﬂﬁaﬂ al%eﬁtﬂﬂsudlt@@ﬁ'falcwan BeMtheAHd (Me&el Flbl @ Westvn
to sit_down for 30 seconds, and then the niddle I%er of the cell

susperdl oRD {hesuEar of the Haskpaiiom gyas @ashed with TBS progehisrdhe FRS was rameved,
Wi th equalmyef WRryphseRBRtBA @n@:@‘r@ééﬂ H&aﬁ& cBlle: b@@@) foR5 add2dTd BaYef the \@ﬂﬁe

t hen the suBBrnatant was poure e cells in debris were washed

2t mes. | RelPgER, e eai vt oA nitho Lorar 1 vimite gu Bendiionaleb mheh once
i'n DVEM C ot AbIME A ALTROwEL Cudlnath SR et e hiZlilihd Yhniform
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Cord bl ood of each placental cell donor was collected and processed
separately according to the foll ow ng nethod. The:cord bl ood was
collected at the tinme of birth using a 50 mM clinic syringe with a
160 needle. The needle was inserted into the unbilical vein of the 20
placenta and the cord bl ood was taken fromthe unbilical vein into

the syri ng@ﬁpéﬁhﬁnbf@ﬁ@ulﬂ@&ll& haa e&lﬁaﬂp%Eﬁ&ataﬂmmhaeeiﬁwmssmnmfefﬂhge of 25
tube that is,free of anticoagulants. 30 to 40 of cord bl ood wa

col | ect ed ?"ﬂ and cAmpletoDMEM, war eddsd i epchidlask 'i%?n‘é"ll‘tl}a? old7-3 &1l aTI@GWS and

| abor at or ym¥ditdaivwkrSMidd il fen t4DflAkdwBlePRARS 4 chﬁc@u{op LS %?I R
bl ood serum According to different donors, the collected cord bl ood

in centrifaigOnesek laeraplagangl pmaistip andehorienisguasenahymaksiromebenlis pnd e| y
clottedsfo : and
Then cent T o gisqPay el intéitin B8 MaHn blckiif 4l Spaidl adch:ThOU AR
serum on twghed cquﬂrbcqmmge @i@rﬁremmms cydlawithdovided quantitynewd ethéraypos of

trif
the super ralgafordREE bR Eleroiad N EnE R EOOME bR el gL
for 30 m matedly tSobthinseompaeiuetbusecqbrobser. \Feoinalne séChrfdowecknibe velbslentred

at -20C fo th cor bIo

coul d be o {rg?lgggd 3&1%%-816%)&016%?@1118 hOP%g%(%glr% |ngW SOCLtS 1S %f}h%g)nl days
2.2 Pr é@aramﬂlamiym ofgmwehdctiivivy was parfirrsied by oell mﬁﬁhﬂmcémitmg uhmwnmaﬁasmpe.
human cor %to ﬁ seru herg %] The coltlheclgée.’?y% bl ood .from

i T for ont TESRGTHf oFe g SPTHRLCR Ay PR B SHPTRO MG YR
was m xed iafiguter2oandftatls pditshphbebel y to new centrifuge tubes that are
free of anticoagulants. Then the bl ood serumwas all owed to be
clotted at roomtenperature for 16 hours. Then the clotted bl ood was
cool ed at Ehkanipdé 4 AnWittbexpaichesTihuniaigiatental HOQOERyAal SPorkd) JEININIRS
roogten'ﬁrature The_serumon top of the tube content was

transf centrifuged one nore tine under the

sane condirng. 158@@@1 iR 0§ Enilahoflokib ShebdeREyRRY AdmMRSIY SMIRd Bict &dink Qo
a new tube, and i ncuhated, at 56C for 30 minutes. Such serum coul d be

preser ved g m&tli‘ofl R pliek prers expandedoie Ve, Bhenprrpgiaire irmpleynented, Aergppts
of human ¢gédhdal rQ&HocSﬁﬁldﬁal‘?ﬁHé gkl gm@m abﬁeﬂe $mRMsQRGHR d%me@hp.@ﬁn&ﬁe 3

100mL according to this neth > In vitro expansion of
human pl acdth %e emﬁ% Fhahhvm?gt 906%1006 épw i feglaced i 2@telogowst wediblood
serum 20 sdhm. RESBA oBlcas %}@Jol@gsr%@tah@yﬁmf gﬂa&m iy %ﬁ?ﬁ&mﬁﬁble were
stromal cells obtained accordin were dispersed |

conpl ete Iﬂ\m@tﬁ%lfﬁ%ﬁ%fbﬁbkdtﬁt@ghﬁdﬁel%% (one mllion) cells per m
medi um and plated in a 25 cnR tissue culture flask at a volune of 7.5
m per flask. The conponents in sal d corrpl ete DVEM i ncI uded 89% of

DVEM 10%Exhmiplayin Ie sitrp éXpansion o amplatentplmpxseid . : g
sol uti on. &,%és%ml” flask 25 were cultured in 37C 5%002 alr
After one weeK tne cul ture mediumwas replaced with fresh conplete

DVEM nZdi G‘msafrxdrrxptﬂnwsm@d dsoa bentol lekparieeenf dor Srenpie B eandek KHunGal ﬂlacental

were subc t end of .th in,ev
tove thor SrhHLE nd bl SR ot S HRTC VBB RA el oY 58 xR 1 Sere
subcul t ur expeaded imat:ouﬂ"hm bevcedde plemented t ieagentsl vsell and Snetleninioe dnalidifi

an aseptlc uck r on cl ean rown 30 on

e sur 1 acd BEVEh R e fih s G arc e i arth 3068 Biredoipe et fivgan
PBS was remavmdod |sBilun'waa§,%1§lér}éﬂaﬁfﬁhS@iaUtbb01ﬂe (defiitt t(IRGRIEen, PpIMEE code:
code: 5393%9 s .adde H? cover the whole cell |ayer. The cells were

i ncub Hd )t Besults of prlt momhalogy andigralysisgd g&?Wfé apfivigys fromm s exagple

DMVEM was feld Pvwed in fBkikS ah@ta%!@i‘at@déhéd%e@oﬁﬁd' umwere mxed into a
uni form suspension of singular cells, and equally separated into

three new tissue culture flask of 25 cn2 and conpl ete DVEM was added

to each fhagkt &nﬂ)a}‘i%ﬂjg?ceﬁfgrgwtﬁ agéivityT&%tlﬁﬁh bﬁc&ﬁg rﬁ@&’én‘:‘ﬁ%‘{ﬁ rsﬁ‘orﬂll)i:%ﬂs
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20 serum Results of cell norphology and analysis of growth activity
fromthis exanple were shown in figure 3 and table 1 attached bel ow
Exanple 5: In vitro expansi on of human pl acental nersenchvinal
stromal cells using fetal bovine serum 25 This exanple was used as
a control experinment for Exanple 3 and 4. Human placental amiotic
and chor i omidifferentservohymal stromal cells obtai ned according to

Exanpl e 1} were expanded in viftro. . The procedure I nt ed, . reagent
usegpand ..f{'ﬁ'&fsfgnr analyzin tilg?forfjfgfﬂl..“'(ﬁerﬂ th gaig]%l%cﬂck’mpg
descri bed fetal Exdnpbcgud Wi t h thenexs&dt o t hat hymame e®kshdl ood serum
was repl ﬂced W th Tetal Bow Ne Serym (T nvi trogen,} _product code 30
10099141) ] 2uEglegnus dumpn el o S5AGR ®fd anal ysi| 348 3GrAE h acti vit
fromthis gy, Wwere shown [in figure 1 and tablle 1 attached bel ow.
Tabl e 1: [gonmpartsom of celt—_growttactivity of—hyman—ptacent =t

mer senchy|rifn-afalegays berapn eord | geperatiasrZeiord ser um s¢2fitp skt i me for
cel | cul tiyisgL&hly di vision cycle fetal bovine sefumgeneration 2 to p
24 to 30 ‘hours—attotogous—htman—cor-a—blood—serum-gererati-on—2—+to6—6—2
to 30 hours non-autol ogous human cord bl ood serum generation 2 to 4
24 to 36 . Fi 1. 1,0 3 .and,.T. 1.above, it is .
illustrat gﬁ%ﬁféﬁgsgg}r?p%%f%ée leébp?é’%’slflgﬁmr‘rsgr? h’gcﬁh aﬁ’scl?&pﬁfdﬁ% F’f?ﬁn’flg? g’lethOd
bovi ne serswallymusitgefeml ibovinastrumhinnhe pabaae rifvalanrydaceatat higrsahchgina DEtedm b

cerum can A0 FaURop e TR iy 0 PR Ao S iR AR Bl ey v
cel | s expanhiece tiei samefresidd as) @Y ievense better iresulteth#rs c€lfs dxphrdied elsing fetal bovin
nor phol ogy _and. growt h. acti yi t ich.verifies.that.the pethod for

expandi ng sFﬁH’anffFéfcog rll’Pgﬂ ce)éré‘?‘é@?‘i’%r?&fi ELTY ﬁﬁﬁ"‘”ﬁ’e}”}@h o] P%g‘?scfgﬂ the,mehed
present i Mverkpaadingahubigh piRenthlo metphdgial REoRAE ¢EIBUStoidég Rt R BRent

and al so satisfy the 10 requirenents of clinic lications. dains
1nvent101¥ can be used fo replace the previously use plgetho ang also satisfy the

T~

10 requirements of clinic applications.
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. A nethod for processing human placental cell sanple, characterized
in that said method conprises steps as follows: a. collecting
human term pl acenta tissue, and protecting the tissue in DVEM
5containing 0.5%to 5% preferably 1% of human cord bl ood serunm b.

i sol ati ng human placental amiotic agd]{f i oni ¢ nersenchymal stromal
cells fromthe placenta tissue obtai T step a; c¢c. invitro
expandi ng said hupan placental cells in g cel] culture systemthat js
free of anﬁc@ﬁ%ﬁ tPrfessing hrmpangylacgital cell sampleetharaststigedda fiat il methed
systemis acdQphdebbibnseeimR@ um which further includes: 1). 5% 30%
preferably 104-20% of human cord bl ood serum and 2). 1% of

peni ci | i n/ st efRlisaijng ks team placents tisges, apdwrateatinsihe tigaa in PHEM
(HLA-typi ng) of oiRiiRing Biss4 RCAPPRkdbibbly 1Y, f¥hinan RbrdfiSodNepRNt 2l cell's
from each cell donor; 15e. bar-codi ng the various HLA-typed cells

obt ai ned in stejsolatingBuman rlageatal gnipfigand gyeriprie awnsamhymaf gromeag celtsrfyom
i nformati on dat ﬁlekg{wﬁgﬁﬁug%{ahggﬂp&é §.. preserving said placental

mer senchynmal stro cell's in cryopresérvating solution and storing
sai d cel | s i nclingyifreledpanding esid hameh placshtal edllsyn a sell chlpwysysteestbaniafiengf

oo Et %Eéohszéggﬁﬁﬁgﬁ%ﬁéﬁiaﬁiﬁmﬁﬁf’% Ef%ﬁglx“ﬁ%%f%%??u% A
D 00d Sor um uSead aysmid 1 198 405 34 0L BgOUS : alfj gn ood. serum whi ch
1), SeeSftiok, STEEARE 08t 20i% 86 RReE b Ral k208, F

i s obtained from us - co e giv
mer senchymal st r 2% ofekhicilldrareptdnhyeiredobition; sai d aut ol ogous cord

i Uh Sai o Ser U SPETPERT RS SRR ATDRD & PR RamraReyRdNC] b e

claim 1, char acgletenmécelisdrdahedceh cell donort he antigen type in step d is

det er ed usi a t.esting .kit nd preferahly, but not .excl usiv ,
Sosai M oot  mg Wk BodiE? trengrts & Hnalicp i iindh 1 e o SptCertmal
the vari ouz_ H!-Ayilae/mﬂﬂnﬁb ﬁgr_lﬁariegis@i Hﬂorﬁmﬁéxﬁd@ﬁ?@ﬁa@&h%ibl ngsh@g an

automat i c |gta ar-codi.n system _an re r LY ut not . . :
excl usi vel y, téﬁrﬁeﬁ% i PIH%PQ%B‘BTSH‘&hW%th‘Hﬂa C‘%F HUSFYPRIPSCE PG gelution
syst em TSL2200 ahBeaelig sdideelldhih ligsld BitRfzes Jand prferdbliBbiIagy dpedschanid ng

human pl acental mersenchynma strnomal cells, characterized in that
sai d method cofpifigRis.consisted of S0y6 hyrprnerosd blgodimam op rueiegeys cord blood

ner senghynmel  steamphoseMESPMRR 199PdinRas s dSoRRe (D89, St he net hod
according to any one of clainms 1 to 3;

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 enltured 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 TS12200 (Brady, the United States).
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2) establishing searchable record of cell information, and said
record of cell information is a programfor registering and managi ng
bar-coding information and i nformati on of banked cells in a
conput er - based program which all ows the bank content to be searched
by both donor identification (I1D) and HLA type. 10 5. A nethod for
banki ng human pl acental. mersenchymal stromal cells according to claim

4, char deterictad fon bamgng Suman phiceatihBressenglsany stromad cells, shypetarizedrin that
i ncl udes: _.; la% ching entries: (1) donor identification (ID)
and (2) Hlfifdtr?/%t%?d &m 5 b. donor information: (1) donor's nane,

addr ess, ant) phessinghiein placeinaiohesepeivaiil Strothl 2911 shome of edvhr pdison using
date and gender, (3).delivery hospital; and c._ banking informtion:
(1) natre of t H&epstaehacaesdingte ppy ere phelay 1 & $or banking, (2) nunber

s Lo 2P BBy ol TAEC Oy g oy @ g o
|'i qui d nitrogaforheutionis apesgramafok repisrédtg acd yapagisge byatodige hdfsrmation and
nuer, - and pi?lts‘(irglla%gniortl b%r?l?edbc%)l(fs in a computer-based program which allows the bank
content to be searched by both donor identification (ID) and HLA type.
10
5. A method for banking human placental mersenchymal stromal cells according to claim 4,
characterized in that said searchable record of cell information includes:
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,
15 (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
cach 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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