of L-Asparagine; at least about 0.006 g/L of L-Aspartic Acid; at least 0.03 g/L of L-Glutamic
Acid; at least about 0.005 g/L L-Proline; and at least about 0.0003 g/L of L-Taurine;
from about 5 x 10°* g/L to about 0.015 g/L of each of the vitamins;
at least about 0.05 g/L of Calcium Chloride, Anhydrous, at least about 0.1 g/L o
of

ate, dibasic

potassium chloride; at least about 0.2 g/L of magnesium sulfate, at least about 0.08 g/
sodium phosphate, monobasic, HzO and at least about 0.0005 g/L of sodium phosy
heptahydrate (Na,HPQ4.7H20);

at least about 0.0001 g/L of thymidine and least about 0.005 g/L of gAch of adenosine,

cytidine, uridine, and guanosine; and
at least 0.003 g/L of insulin, at least 0.05 g/L of transferrin, at#ast about 5 x 10°® g/L of
lipoic acid/thioctic acid, at least 0.05 g/L of ethanolamine and at lefst about 0.00004 g/L of
sodium selenite. /
[0014] The culture medium used in the method is supflemented with 2 to 20% of FBS.
In one embodiment, the culture medium is supplemented Fith about 7.5%, about 10%, or about

15% of FBS.
[0015] In one embodiment, the serum-free plitrient solution used in the method
comprises:

the amino acids L-Arginine, L-Cystinyg, L-Cysteine, Glycine, L-Histidine, L-Isoleucine,
L-Leucine, L-Lysine, L-Methionine, L-Phfnylalanine, L-serine, L-Threonine, L-tryptophan, L~
tyrosine, L-Valine, L-Alanine, L-Aspapligine, L-Aspartic Acid, L-Glutamic Acid, L-Proline and
L-Taurine; )

the vitamins D-~calcium pgtothenate; choline chloride; folic acid; I-inositol; niacinamide;
pyridoxal; riboflavin; thiaming; d-Biotin; pyridoxine; and Vitamin B;; (cyanocobalamin);

the salts sodium phfsphate, monobasic and sodium phosphate, dibasic heptahydrate;

the trace minera Copper(II)sulfate pentahydrate (CuSO4.5H,0), Zinc sulfate,
heptahydrate, (ZnSQ{.7H;0);

the nuclegéides adenosine, cytidine, uridine and guanosine;
insuling ansferrin; ethanolamine; lipoic acid/thioctic acid; and sodium selenite.
[0016] / The culture medium and serum-free nutrient solution may also contain further
compongnts. For example, the culture medium and/or serum-free nutrient solution may further

compfise putrescine, a stabilizer, and/or a foaming agent.



about 0.09 g/L of L-Leucine; at least about 0.09 g/L of L-Lysine; at least about 0.02 g/L of L-
Methionine; at least about 0.05 g/L of L-Phenylalanine; at least about 0.03 g/L ofL-seﬁne; at
least about 0.08 g/L of L-Threonine; at least about 0.009 g/L of L-tryptophan; at least aboy#0.08
g/L of L-tyrosine; at least about 0.08 g/L. of L-Valine; at least about 0.005 g/L L-Cysteig€; at
least about 0.0004 g/L of L-Alanine; at least about 0.01 g/L. of L-Asparagine; at leasyabout 0.006
g/L of L-Aspartic Acid; at least 0.03 g/L of L-Glutamic Acid; at least about 0.005//L L-Proline;
and at least about 0.0003 g/L of L-Taurine. In an alternate embodiment, the cpfture medium
comprises from about 5 x 10 g/L to about 0.015 g/L of each of the vitamipé. In one
embodiment, the culture medium comprises at least about 0.01 g/L of CAcium Chloride,
Anhydrous, at least about 0.1g/L of potassium chloride; at least aboup).2 g/L of magnesium
sulfate (anhydrous), at least about 0.1 g/L of sodium phosphate, mfnobasic, H»O and at least
about 0.005 g/L of sodium phosphate, dibasic heptahydrate (NgZHPQ4.7H,0). In another
embodiment, the medium comprises at least about 0.0001 g/, to at least about 0.02 g/L of the
each of the nucleosides. In one embodiment, the mediug comprises at least about 0.0001 g/L of
thymidine and Jeast about 0.005 g/L of each of adenogine, cytidine, uridine, and guanosine. The
one or more energy sources may be D-glucose and/Sodivm pyruvate.

[0056]) In addition to the trace mineral gédium selenite, in certain embodiments, the
culture medivwm further comprises one or mgfe additional trace minerals. In one embodiment,
the medium further comprises ferric nitragfe, copper sulfate, and zinc sulfate. In one embodiment,
the medium further comprises ferric npfrate (9H,0), copper{Il)sulfate pentahydrate
(CuS04.5H,0) and Zinc sulfate, hgftahydrate, (ZnS04.7H,0). The trace minerals may be
present in an amount ranging frgin about 5 x 10® g/L to about 3 x 10 g/L of each of the trace
minerals. In an alternate emjfodiment, the medium further comprises about 0.001 g/L of ferric
nitrate (9H20), about 9.3 ¥E-08 g/L of copper(II}sulfate pentahydrate (CuSQ4.5H,0) and 3.24 E-
05 g/L of Zinc sulfate Mieptahydrate, (ZnSO4.7H,0).

[00657] Furtfermore, the medium may further comprise lipoic acid/thioctic acid, which
may comprise ayfleast about 5 x 10°® g/L of the solution. In one embodiment, the medium further
comprises abbut 0.000015 g/L of lipoic acid/thioctic acid.

[0058] Optionally, the medium may further comprise putrescine, albumin, a stabilizer,
and/orfoaming agent. In one embodiment, the albumin is bovine serum albumin. In one

empfodiment, bovine serum albumin is provided in the form of the commercially available
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the salts sodium phosphate, monobasic and sodium phosphate, dibasic hei:tahydrate; and

the nucleosides thymidine, adenosine, cytidine, uridine and guanosine.
[0072] In one embodiment, this serum-free nutrient solution comprises at least abo
0.005 g/L of L-Arginine, at least about 0.002 g/L of L-Cystine, at least about 0.0003 g/TAofL-
Cysteine, at least about 0.0005 g/L of Glycine, at least about 0.002 g/L of L-Histiding/ at least
about 0.01 g/L of L-Isoleucine, at least about 0.01 g/L of L-Leucine, at least abouy.008 g/L of
L-Lysine, at least about 0.002 g/L of L-Methionire, at least about 0.002g/L of Z-Phenylalanine,
at least about 0.002 g/L of L-serine, at least about 0.003 g/L. of L-Threoningfat least about
0.0008 g/L of L-tryptophan, at least about 0.005 g/L of L-tyrosine, at leggft about 0.005 g/L of L-
Valine, at least about 0.0001 g/L of L-Alanine, at least about 0.005 g/ of L-Asparagine, at least
about 0.002 g/L of L-Aspartic Acid, at least about 0.01 g/L of L-GMitamic Acid, at least about
0.008 g/L. of L-Proline and at least about 0.008 g/L of L-Tauri , {  In another embodiment, this
serum-free nutrient solution further comprises at least about, 0001 g/L of D-calcium
pantothenate; at least about 0.0008 g/L of choline chlorid, least about 0.0001 g/L of folic
acid; at least about 0.0008 g/L of [-inositol; at least a u 0.0001 g/L of niacinamide; at least
about 0.00005 g/L of pyridoxal; at least about 1x ’ g/L of riboflavin; at least about 0.00061
o/L of thiamine; at least about 1x 10° o/L of ’ tin; at Jeast about 1x 10” g/L of pyridoxine;
and at least about ix 10 g/L of Vitamin Blcyanocobalamin). In an alternate embodiment,
this solution further comprises at least abg 1 0.0001 g/L of thymidine and least about 0.01 g/L of
cach of adenosine, cytidine, uridine, ;/-{/ guanosine. In another embodiment, this solution further
comprises at least about 3 x 10 g jt; f Copper(I)sulfate pentahydrate (CuSO,4.5H,0), about 5 x
10 g/L of Zinc sulfate, heptahydfate, (ZnSOs.7H,0) and about 2 x 10° g/L of lipoic
acid/thioctic acid.
[0073] Optionalle serum-free nutrient solutions may further comprise putrescine,
bovine serum albuminstabilizer, and/or foaming agent. In one embodiment, bovine serum
albumin is provide the form of the commercially available AlbuMAX® I (Gibco™ Cell
Culture, Invitro , Corporation, Carlsbad, CA), which is lipid-rich bovine serum albumin. In
another embg ment, the serum-free nutrient solution comprises the commercially available
stabilizer/ i-foaming agent Pluronic® F68 (Invitrogen Corporation, Carlsbad, CA).
[6074], Exemplary suitable embodiments of the serum-free nutrieni solution are shown in

the i ble below:
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Claims

1. A culture medium for growing anchorage-dependent cells comprising:

the salts calcium chloride, potassium chloride, magnesium spffate, sodium chloride, and

one or more sodium phosphate salts;
the nucleosides thymidine, adenosine, cytidine, uridigé and guanosine;

insulin; transferrin; lipoic acid/thioctic acid; ethapblamine; sodium selenite; and one or

more energy sources.

2. The culture medium of claim 1, wherein {fe culture medium comprises:

at least about 0.05 g/L of L-Arginine;/At least about 0.02 g/L of L-Cystine; at least about
0.2 g/L of L-Glutamine; at least about 0,0} g/L Glycine; at least about 0.02 g/L of L-Histidine; at
least about 0.09 g/L of L-Isoleucine; ajdeast about 0.09 g/L of L-Leucine; at least about 0.09 g/L
of L-Lysine; at least about 0.02 6f L-Methionine; at least about 0.05 g/L of L-Phenylalanine;
at least about 0.03 g/L of L-sering; at least about 0.08 g/L of L-Threonine; at least about 0.009
g/L of L-tryptophan; at least gbout 0.08 g/L of L-tyrosine; at least about 0.08 g/L of L-Valine; at
least about 0.005 g/L L-Cyéteine; at least about 0.0004 g/L of L-Alanine; at least about 0.01 g/L
of L-Asparagine; at leagt about 0.006 g/L of L-Aspartic Acid; at least 0.03 g/L of L-Glutamic

Acid; at least about §7005 g/L L-Proline; and at least about 0.0003 g/L of L-Taurine;

from abg#t 5 x 106 g/L to about 0.015 g/L of each of the vitamins;

at legSt about 0.05 g/L of Calcium Chloride, Anhydrous, at least about 0.1 g/L of
potassiupf chloride; at least about 0.2 g/L of magnesium sulfate, at least about 0.08 g/L of
sodiugd phosphate, monobasic, H,O and at least about 0.0005 g/L of sodium phosphate, dibasic
heghahydrate (Na,HPO,.7H,0);
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at least about 0.0001 g/L of thymidine and least about 0.005 g/L of each of adenosine,

cytidine, uridine, and guanosine; and

at least 0.003 g/L of insulin, at least 0.05 g/L of transferrin, at least about 5 x 10°° g/, of
lipoic acid/thioctic acid, at least 0.05 g/L of ethanolamine and at least about 0.00004 g/} of

sodium selenite.

3. A serum-free nutrient solution for growing anchorage dependent cells cgfnprising:
the amino acids L-Arginine, L-Cystine, L-Cysteine, Glycine, L-Hist/dine, L-Isoleucine,
L-Leucine, L-Lysine, L-Methionine, L-Phenylalanine, L-serine, L-Thregfiine, L-tryptophan, L-
tyrosine, L-Valine, L-Alanine, L-Asparagine, L-Aspartic Acid, L-Gl; famic Acid, L-Proline and
L-Taurine;
the vitamins D-calcium pantothenate; choline chloride/folic acid; I-inositol; niacinamide;

pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Ytamin Bi; (cyanocobalamin);

the salts sodium phosphate, monobasic and sodj fm phosphate, dibasic heptahydrate;

the nucleosides adenosine, cytidine, uridinedind guanosine; and

insulin; transferrin; lipoic acid/thioctic g€id; ethanolamine; and sodium selenite.

4. A method of culturing isolated umslical cord tissue-derived cells comprising:

isyfie-derived cells seeded on microcarriers in a culture
medium comprising amjfio acids, vitamins, salts, nucleosides, lipoic/thioctic acid,
ethanolamine, insuli/ transferrin, sodium selenium, wherein the culture medium is
supplemented witlf'serum, for a sufficient period of time to allow for the cells to

achieve a desigfd initial population density;

b. adding a spfum-free nutrient solution after the cells have achieved the desired initial
populatjon density, wherein the serum-free nutrient solution comprises amino acids,
vitapfns, salts, insulin, transferrin, ethanolamine, lipoic acid/thioctic acid, sodium

sglenium; and

growing the cells for a sufficient period of time to allow for the cells to achieve a

desired final population density;
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wherein the umbilical cord tissue-derived cells are isolated from human umbilical cord
tissue substantially free of blood, are capable of self~renewal and expansion in culture, have the
potential to differentiate, express CD13, CD90, HLA-ABC, and do not express CD34, CD1£7
and HLA-DR.

5. The methed of claim 4 wherein the method further comprises seeding the cetls on the
microcaniers,

6. The method of claim 4, wherein the method further comprises isolatifig the cells after
step c.

7. The method of claim 4, wherein the method does not requirg/medium exchange.

8. The method of claim 4, wherein the method is camied g ftin a spinner flask culture
system.

9. The method of claim 4, wherein the characterisys of the cells before and after culturing

are substantially the same.

10.  The method of claim 9, wherein the chafhcteristics of the cells before and after culturing

are the same.

11.  The method of claim 4, wherein/the desired initial population density is achieved after 3

to 4 days.

12.  The method of claim 4, #herein the microcarriers have an amine treated surface.

13.  The method of claih 4, wherein the culture medium comprises:

the amino acidg/l.-Arginine; L-Cystine; L-Cysteine; L-Glutamine; Glycine; L-Histidine;

L-Isoleucine; L-Ley€ine; L-Lysine; L-Methionine; L-Phenylalanine; L-serine; L-Threonine; L-
tryptophan; L-tygbsine; L-Valine; L-Alanine; L-Asparagine; L-Aspartic Acid; L-Glutamic Acid;

L-Proline; an@ L-Taurine;

¢ vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;

pyldoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B), (cyanocobalamin);
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the salts calcium chloride, potassium chloride, magnesium sulfate, sodium chloride, and

one or more sodium phosphate salts;
the nucleosides thymidine, adenosine, cytidine, uridine and guanosine; and

insulin; transfeirin; lipoic acid/thioctic acid; ethanolamine; sodium selenite; agf one or

more energy sources.

14.  The method of claim 13, wherein the one or more energy sources are Dfglucose and

sodium pyruvate.

15.  Themethod of claim 13, wherein the culture medium comprises.

at least about 0.05 g/L of L-Arginine; at least about 0.02 g/L -Cystine; at least about 0.2
¢/L of L-Glutamine; at least about 0.01 g/L Glycine; at least abgf 0.02 g/L. of L-Histidine; at
Ieast about 0.09 g/L of L-Isoleucine; at least about 0.09 g/L < -Leucine; at least about 0.09 g/L
of L-Lysine; at least about 0.02 g/L of L-Methionine; at Igh st about 0.05 #/L of L-Phenylalanine;
at least about 0.03 g/L, of L-serine; at least about 0.08 1 of L-Threonine; at least about 0.009

g/L of L-iryptophan; at least about 0.08 g/L of L~ ine; at least about 0.08 g/L of L-Valine; at

at least about Q0001 g/L of thymidine and least about 0.005 g/L of each of adenosine,

agd guanosine; and

%

cytidine, uridine,

at least 003 g/L of insulin, at least 0.05 g/L of transferrin, at least about 5 x 10 g/L of
lipoic acid/t loctic acid, at least 0.05 g/L of ethanolamine and at least about 0.00004 g/L of

lenite.
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16. The method of claim 15, wherein the culture medium is supplemented with 2 to 20%

of FBS.

17.  The method of claim 15, wherein the culture medium is supplemented with about
7.5%, about 10%, or about 15% of FBS.
18.  Themethod of claim 15, wherein the culture medium further comprises putreg€ine, a

stabilizer, and/or a foaming agent.

19.  The method of claim 6, wherein in the serum-free nutrient solution comyrises:

the amino acids L-Arginine, L-Cystine, L-Cysteine, Glycine, L-Higdine, L-
Isoleucine, L-Leucine, L-Lysine, L-Methionine, L-Phenylalanine, L-setifie, L-Threonine, L-
tryptophan, L-tyrosine, L-Valine, L-Alanine, L-Asparagine, L-Aspaffic Acid, L-Glutamic

Acid, L-Proline and L-Taurine;

the vitamins D-calcium pantothenate; choline chlorideffolic acid; I-inositol;
niacinamide; pyridoxal; riboflavin; thiamine; d-Biotin; pyrifloxine; and Vitamin By,
(cyanocobalamin);

the salts sodium phosphate, monobasic and gédium phosphate, dibasic heptahydrate;

the trace minerals Copper(Il)sulfate penjdhydrate (CuSO4.5H,0), Zinc sulfate,
heptahydrate, (ZnSO4.7H,0);

the nucleosides adenosine, cytidig€, uridine and guanosine; and

insulin; transferrin; ethanolagine; lipoic acid/thioctic acid; and sodium selenite.

20.  The method of claim 21 Avherein the serum-free solution further comprises

putrescine, a stabilizer, and/gf a foaming agent.

21.  The serum-free pfitrient solution of claim 3, wherein the serum-free nutrient solution

lacks an energy subsjfate.

22.  The methd of claim 4, wherein the serum-free nutrient solution Jacks an energy

substrate.
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of L-Asparagine; at least about 0.006 g/L of L-Aspartic Acid; at least 0.03 g/L of L-Glutamic
Acid; at least about 0.005 g/L L-Proline; and at least about 0.0003 g/L of L-Taurine;

from about 5 x 10°® g/L to about 0.015 g/L of each of the vitamins;

at least about 0.05 g/L of Calcium Chloride, Anhydrous, at least about 0.1 g/L of
potassium chloride; at least about 0.2 g/L of magnesium sulfate, at least about 0.08 g/L of
sodium phosphate, monobasic, H,O and at least about 0.0005 g/L of sodium phosphate, dibasic
heptahydrate (Na,HPO,4.7H,0);

at least about 0.0001 g/L of thymidine and least about 0.005 g/L of each of adenosine,
cytidine, uridine, and guanosine; and

at least 0.003 g/L of insulin, at least 0.05 g/L of transferrin, at least about 5 x 10 g/L of
lipoic acid/thioctic acid, at least 0.05 g/L of ethanolamine and at least about 0.00004 g/L of
sodium selenite.
[0014] The culture medium used in the method is supplemented with 2 to 20% of FBS.
In one embodiment, the culture medium is supplemented with about 7.5%, about 10%, or about
15% of FBS.
[0015] In one embodiment, the serum-free nutrient solution used in the method
comprises:

the amino acids L-Arginine, L-Cystine, L-Cysteine, Glycine, L-Histidine, L-Isoleucine,
L-Leucine, L-Lysine, L-Methionine, L-Phenylalanine, L-serine, L-Threonine, L-tryptophan, L-
tyrosine, L-Valine, L-Alanine, L-Asparagine, L-Aspartic Acid, L-Glutamic Acid, L-Proline and
L-Taurine;

the vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;
pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B, (cyanocobalamin);

the salts sodium phosphate, monobasic and sodium phosphate, dibasic heptahydrate;

the trace minerals Copper(Il)sulfate pentahydrate (CuSO4.5H,0), Zinc sulfate,
heptahydrate, (ZnSO4.7H,0);

the nucleosides adenosine, cytidine, uridine and guanosine;

insulin; transferrin; ethanolamine; lipoic acid/thioctic acid; and sodium selenite.
[0016] The culture medium and serum-free nutrient solution may also contain further
components. For example, the culture medium and/or serum-free nutrient solution may further

comprise putrescine, a stabilizer, and/or an anti-foaming agent.
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about 0.09 g/L of L-Leucine; at least about 0.09 g/L of L-Lysine; at least about 0.02 g/L of L-
Methionine; at least about 0.05 g/L of L-Phenylalanine; at least about 0.03 g/L of L-serine; at
least about 0.08 g/L of L-Threonine; at least about 0.009 g/L. of L-tryptophan; at least about 0.08
g/L of L-tyrosine; at least about 0.08 g/L of L-Valine; at least about 0.005 g/L L-Cysteine; at
least about 0.0004 g/L of L-Alanine; at least about 0.01 g/L of L-Asparagine; at least about 0.006
g/L of L-Aspartic Acid; at Jeast 0.03 g/L of L-Glutamic Acid; at least about 0.005 g/L L-Proline;
and at least about 0.0003 g/L of L-Taurine. In an alternate embodiment, the culture medium
comprises from about 5 x 10 g/L to about 0.015 g/L of each of the vitamins. In one
embodiment, the culture medium comprises at least about 0.01 g/L of Calcium Chloride,
Anhydrous, at least about 0.1g/L of potassium chloride; at least about 0.2 g/L of magnesium
sulfate (anhydrous), at least about 0.1 g/L of sodium phosphate, monobasic, H,O and at least
about 0.005 g/L of sodium phosphate, dibasic heptahydrate (Na,HPOQ4.7H,0). In another
embodiment, the medium comprises at least about 0.0001 g/L to at least about 0.02 g/L of the
each of the nucleosides. In one embodiment, the medium comprises at least about 0.0001 g/L of
thymidine and least about 0.005 g/L of each of adenosine, cytidine, uridine, and guanosine. The
one or more energy sources may be D-glucose and sodium pyruvate.

[0056] In addition to the trace mineral sodium selenite, in certain embodiments, the
culture medium further comprises one or more additional trace minerals. In one embodiment,
the medium further comprises ferric nitrate, copper sulfate, and zinc sulfate. In one embodiment,
the medium further comprises ferric nitrate (9H,0), copper(Il)sulfate pentahydrate
(CuS04.5H,0) and Zinc sulfate, heptahydrate, (ZnS0O4.7H,0). The trace minerals may be
present in an amount ranging from about 5 x 10 g/L to about 3 x 10™* g/L of each of the trace
minerals. In an alternate embodiment, the medium further comprises about 0.001 g/L of ferric
nitrate (9H,0), about 9.33 E-08 g/L of copper(Il)sulfate pentahydrate (CuSO4.5H,0) and 3.24 E-
05 g/L of Zinc sulfate, heptahydrate, (ZnSO4.7H,0).

[0057] Furthermore, the medium may further comprise lipoic acid/thioctic acid, which
may comprise at least about 5 x 10 g/L of the solution. In one embodiment, the medium further
comprises about 0.000015 g/L of lipoic acid/thioctic acid.

[0058] Optionally, the medium may further comprise putrescine, albumin, a stabilizer,
and/or anti-foaming agent. In one embodiment, the albumin is bovine serum albumin. In one

embodiment, bovine serum albumin is provided in the form of the commercially available
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the salts sodium phosphate, monobasic and sodium phosphate, dibasic heptahydrate; and

the nucleosides thymidine, adenosine, cytidine, uridine and guanosine.
[0072] In one embodiment, this serum-free nutrient solution comprises at least about
0.005 g/L of L-Arginine, at least about 0.002 g/L of L-Cystine, at least about 0.0003 g/L of L-
Cysteine, at least about 0.0005 g/L of Glycine, at least about 0.002 g/L of L-Histidine, at least
about 0.01 g/L of L-Isoleucine, at least about 0.01 g/L of L-Leucine, at least about 0.008 g/L of
L-Lysine, at least about 0.002 g/L of L-Methionine, at least about 0.002g/L of L-Phenylalanine,
at least about 0.002 g/L of L-serine, at least about 0.003 g/L of L-Threonine, at least about
0.0008 g/L of L-tryptophan, at least about 0.005 g/L of L-tyrosine, at least about 0.005 g/L of L-
Valine, at least about 0.0001 g/L of L-Alanine, at least about 0.005 g/L of L-Asparagine, at least
about 0.002 g/L of L-Aspartic Acid, at least about 0.01 g/L of L-Glutamic Acid, at least about
0.008 g/L of L-Proline and at least about 0.008 g/L of L-Taurine. . In another embodiment, this
serum-free nutrient solution further comprises at least about 0.0001 g/L of D-calcium
pantothenate; at least about 0.0008 g/L of choline chloride; at least about 0.0001 g/L of folic
acid; at least about 0.0008 g/L of I-inositol; at least about 0.0001 g/L of niacinamide; at least
about 0.00005 g/L of pyridoxal; at least about 1x 107 g/L of riboflavin; at least about 0.00001
g/L of thiamine; at least about 1x 10™ g/L of d-Biotin; at least about 1x 107 g/L of pyridoxine;
and at least about 1x 107 g/L of Vitamin B12 (cyanocobalamin). In an alternate embodiment,
this solution further comprises at least about 0.0001 g/L of thymidine and least about 0.01 g/L of
each of adenosine, cytidine, uridine, and guanosine. In another embodiment, this solution further
comprises at least about 3 x 10® g/L of Copper(Il)sulfate pentahydrate (CuSQ4.5H;0), about 5 x
10" g/L of Zinc sulfate, heptahydrate, (ZnS04.7H,0) and about 2 x 10° g/L of lipoic
acid/thioctic acid.
[0073] Optionally, the serum-free nutrient solutions may further comprise putrescine,
bovine serum albumin, a stabilizer, and/or anti-foaming agent. In one embodiment, bovine
serum albumin is provided in the form of the commercially available AIbuMAX® I (Gibco™
Cell Culture, Invitrogen Corporation, Carlsbad, CA), which is lipid-rich bovine serum albumin.
In another embodiment, the serum-free nutrient solution comprises the commercially available
stabilizer/anti-foaming agent Pluronic® F68 (Invitrogen Corporation, Carlsbad, CA).
[0074] Exemplary suitable embodiments of the serum-free nutrient solution are shown in

the table below:
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Claims
1. A culture medium for growing isolated umbilical cord tissue-derived cells comprising:

the amino acids L-Arginine; L-Cystine; L-Cysteine; L-Glutamine; Glycine; L-Histidine; L-
Isoleucine; L-Leucine; L-Lysine; L-Methionine; L-Phenylalanine; L-serine; L-Threonine; L-
tryptophan; L-tyrosine; L-Valine; L-Alanine; L-Asparagine; L-Aspartic Acid; L-Glutamic Acid; L-

Proline; and L-Taurine;

the vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;

pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B;; (cyanocobalamin);

the salts calcium chloride, potassium chloride, magnesium sulfate, sodium chloride, and one

or more sodium phosphate salts;
the nucleosides thymidine, adenosine, cytidine, uridine and guanosine;

insulin; transferrin; lipoic acid/thioctic acid; ethanolamine; sodium selenite; and one or more
energy substrate,

wherein the umbilical cord tissue-derived cells are isolated from human umbilical cord tissue
substantially free of blood, are capable of self-renewal and expansion in culture, have the potential to

differentiate, express CD13, CD90, HLA-ABC, and do not express CD34, CD117 and HLA-DR.

2. The culture medium of claim 1, wherein the culture medivm comprises:

at least 0.05 g/L of L-Arginine; at least 0.02 g/L of L-Cystine; at least 0.2 g/L of L-
Glutamine; at least 0.01 g/L Glycine; at least 0.02 g/L of L-Histidine; at least 0.09 g/L of L-
Isoleucine; at least 0.09 g/L of L-Leucine; at least 0.09 g/L of L-Lysine; at least 0.02 g/L of L-
Methionine; at least 0.05 g/L of L-Phenylalanine; at least 0.03 g/L of L-serine; at least 0.08 g/L of L-
Threonine; at least 0.009 g/L of L-tryptophan; at least 0.08 g/L of L-tyrosine; at least 0.08 g/L of L-
Valine; at least 0.005 g/L L-Cysteine; at least 0.0004 g/L of L-Alanine; at least 0.01 g/L of L-
Asparagine; at least 0.006 g/L of L-Aspartic Acid; at least 0.03 g/L of L-Glutamic Acid; at least
0.005 g/L L-Proline; and at least 0.0003 g/L of L-Taurine;

from 5 x 10 g/L t0 0.015 g/L of each of the vitamins;

at least 0.05 g/L of Calcium Chloride, Anhydrous, at least 0.1 g/L of potassium chloride; at
least 0.2 g/L. of magnesium sulfate, at least 0.08 g/L of sodium phosphate, monobasic, H,O and at
least 0.0005 g/L of sodium phosphate, dibasic heptahydrate (Na,HPO,.7H,0);
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at least 0.0001 g/L of thymidine and least 0.005 g/L of each of adenosine, cytidine, uridine,

and guanosine; and

at least 0.003 g/L of insulin, at least 0.05 g/L of transferrin, at least 5 x 10 g/L of lipoic
acid/thioctic acid, at least 0.05 g/L of ethanolamine and at least 0.00004 g/L of sodium selenite.

3. A serum-free nutrient solution for growing isolated umbilical cord tissue-derived cells
comprising:

the amino acids L-Arginine, L-Cystine, L-Cysteine, Glycine, L-Histidine, L-Isoleucine, L-
Leucine, L-Lysine, L-Methionine, L-Phenylalanine, L-serine, L-Threonine, L-tryptophan, L-tyrosine,
L-Valine, L-Alanine, L-Asparagine, L-Aspartic Acid, L-Glutamic Acid, L-Proline and L-Taurine;

the vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;
pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B,; (cyanocobalamin);

the salts sodium phosphate, monobasic and sodium phosphate, dibasic heptahydrate;

the nucleosides adenosine, cytidine, uridine and guanosine; and

insulin; transferrin; lipoic acid/thioctic acid; ethanolamine; and sodium selenite,

wherein the umbilical cord tissue-derived cells are isolated from human umbilical cord tissue
substantially free of blood, are capable of self-renewal and expansion in culture, have the potential to

differentiate, express CD13, CD90, HLA-ABC, and do not express CD34, CD117 and HLA-DR.

4, A method of culturing isolated umbilical cord tissue-derived cells comprising:

a. growing umbilical cord tissue-derived cells seeded on microcarriers in a culture medium
comprising amino acids, vitamins, salts, nucleosides, lipoic/thioctic acid, ethanolamine,
insulin, transferrin, sodium selenium, and one or more energy substrate, wherein the
culture medium is supplemented with serum, for a sufficient period of time to allow for

the cells to achieve a desired initial population density;

b. adding a serum-free nutrient solution after the cells have achieved the desired initial
population density, wherein the serum-free nutrient solution comprises amino acids,
vitamins, salts, insulin, transferrin, ethanolamine, lipoic acid/thioctic acid, sodium

selenium; and
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¢. growing the cells for a sufficient period of time to allow for the cells to achieve a desired

final population density,

wherein the umbilical cord tissue-derived cells are isolated from human umbilical cord tissue
substantially free of blood, are capable of self-renewal and expansion in culture, have the potential to

differentiate, express CD13, CD90, HLA-ABC, and do not express CD34, CD117 and HLA-DR.

5. The method of claim 4 wherein the method further comprises seeding the cells on the
microcarriers.

0. The method of claim 4, wherein the method further comprises isolating the cells after step c.
7. The method of claim 4, wherein the method does not require medium exchange.

8. The method of claim 4, wherein the method is carried out in a spinner flask culture system.
0, The method of claim 4, wherein the characteristics of the cells before and after culturing are

substantially the same.

10. The method of claim 9, wherein the characteristics of the cells before and after culturing are
the same.

11. The method of claim 4, wherein the desired initia] population density is achieved after 3 to 4
days.

12. The method of claim 4, wherein the microcarriers have an amine treated surface.

13. The method of claim 4, wherein the culture medium comprises:

the amino acids L-Arginine; L-Cystine; L-Cysteine; L-Glutamine; Glycine; L-Histidine; L-
Isoleucine; L-Leucine; L-Lysine; L-Methionine; L-Phenylalanine; L-serine; L-Threonine; L-
tryptophan; L-tyrosine; L-Valine; L-Alanine; L-Asparagine; L-Aspartic Acid; L-Glutamic Acid; L-

Proline; and L-Taurine;

the vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;

pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B, (cyanocobalamin);

the salts calcium chloride, potassium chloride, magnesium sulfate, sodium chloride, and one

or more sodium phosphate salts;
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the nucleosides thymidine, adenosine, cytidine, uridine and guanosine; and

insulin; transferrin; lipoic acid/thioctic acid; ethanolamine; sodium selenite; and one or more

energy substrate.

14, The method of claim 13, wherein the one or more energy substrate are D-glucose and sodium
pyruvate.
15. The method of claim 13, wherein the culture medium comprises:

at least 0.05 g/L of L-Arginine; at least 0.02 g/L. of L-Cystine; at least 0.2 g/L. of L-Glutamine; at
least 0.01 g/L Glycine; at least 0.02 g/L of L-Histidine; at least 0.09 g/L of L-Isoleucine; at least 0.09
g/L of L-Leucine; at least 0.09 g/L of L-Lysine; at least 0.02 g/L of L-Methionine; at least 0.05 g/L.
of L-Phenylalanine; at least 0.03 g/L of L-serine; at least 0.08 g/L. of L-Threonine; at least 0.009 g/L
of L-tryptophan; at least 0.08 g/L of L-tyrosine; at least 0.08 g/L of L-Valine; at least 0.005 g/L L-
Cysteine; at least 0.0004 g/L of L-Alanine; at least 0.01 g/L of Asparagine; at least 0.006 g/L of L-
Aspartic Acid; at least 0.03 g/L of L-Glutamic Acid; at least 0.005 g/L L-Proline; and at least 0.0003
g/L of L-Taurine;

from 5 x 10" g/L to 0.015 g/L of each of the vitamins;

at least 0.05 g/L of Calcium Chloride, Anhydrous, at least 0.1 g/L of potassium chloride; at
least 0.2 g/L of magnesium sulfate, at least 0.08 g/L of sodium phosphate, monobasic, H,O and at
least 0.0005 g/L of sodium phosphate, dibasic heptahydrate (Na,HPO,.7H,0);

at least 0.0001 g/L of thymidine and least 0.005 g/L of each of adenosine, cytidine, uridine,

and guanosine; and

at least 0.003 g/L of insulin, at least 0.05 g/L of transferrin, at least 5 x 10°® g/L of lipoic
acid/thioctic acid, at least 0.05 g/L of ethanolamine and at least 0.00004 g/L of sodium selenite.

16. The method of claim 13, wherein the culture medium is supplemented with 2 to 20% of FBS.

17. The method of claim 13, wherein the culture medium is supplemented with 7.5%, 10%, or
15% of FBS.
18. The method of claim 13, wherein the culture medium further comprises putrescine, a

stabilizer, and/or an anti-foaming agent.
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19. The method of claim 4, wherein in the serum-free nutrient solution comprises:

the amino acids L-Arginine, L-Cystine, L-Cysteine, Glycine, L-Histidine, L-Isoleucine, L-
Leucine, L-Lysine, L-Methionine, L-Phenylalanine, L-serine, L-Threonine, L-tryptophan, L-tyrosine,
L-Valine, L-Alanine, L-Asparagine, L-Aspartic Acid, L-Glutamic Acid, L-Proline and L-Taurine;

the vitamins D-calcium pantothenate; choline chloride; folic acid; I-inositol; niacinamide;

pyridoxal; riboflavin; thiamine; d-Biotin; pyridoxine; and Vitamin B, (cyanocobalamin);
the salts sodium phosphate, monobasic and sodium phosphate, dibasic heptahydrate;

the trace minerals Copper(II)sulfate pentahydrate (CuSO4.5H,0), Zinc sulfate, heptahydrate,
(ZnS04.7H,0);

the nucleosides adenosine, cytidine, uridine and guanosine; and

insulin; transferrin; ethanolamine; lipoic acid/thioctic acid; and sodium selenite.

20. The method of claim 19, wherein the serum-free solution further comprises putrescine, a

stabilizer, and/or an anti-foaming agent.

21. The serum-free nutrient solution of claim 3, wherein the serum-free nutrient solution lacks an

energy substrate.

22. The method of claim 4, wherein the serum-free nutrient solution lacks an energy substrate.
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