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What is claimed is: 

1.  A cell culture medium comprising Advanced DMEM/F12, a glutamine source at a 

concentration from 1 to 5 mM, additional source of ascorbic acid, wherein the concentration 

of ascorbic acid in the culture medium is from 0.1 to 0.8 mM, a member of the FGF 

superfamily at a concentration from 25 to 75 µg/L, a member of the TGF-beta superfamily of 5 

ligands selected from the group consisting of TGF-β1, TGF-β2 and TGF-β3 at a 

concentration from 0.75 to 2.25 µg/L, wherein the medium allows in vitro passaging of 

undifferentiated human pluripotent stem cells under serum-free, feeder cell-free conditions 

for at least 50 passages, and wherein the undifferentiated cells express Oct4, Sox2 and 

Nanog, and maintain karyotypic stability for the at least 50 passages. 10 

2.  The cell culture medium of claim 1, wherein the culture medium does not contain one 

or more of gamma amino butyric acid (GABA), pipecolic acid (PA), and lithium (Li). 

3.  The cell culture medium of claim 1, wherein the culture medium does not contain one 

or more of 2-mercaptoethanol, pluronic F-68, and Tween 80. 

4.  The cell culture medium of claim 1, wherein the concentration of ascorbic acid in the 15 

medium is from 0.1 mM to 0.6 mM. 

5.  The cell culture medium of claim 4, wherein the concentration of ascorbic acid is 

from 0.15 to 0.30 mM. 

6.  The cell culture medium of claim 1, wherein the member of the FGF superfamily is 

FGF1 or FGF2. 20 

7.  The cell culture medium of claim 1, wherein the TFG-beta superfamily of ligands is 

TGF- β1. 

8  The cell culture medium of claim 1, wherein the glutamine is L-alanyl-L-glutamine. 

9.  The cell culture medium of claim 1, wherein the member of the FGF superfamily is 

from 30 to 70 µg/L, the TGF- β superfamily ligand is from 1 to 2 µg/L, and glutamine is from 25 

2 to 4 mM. 
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10.  The cell culture medium of claim 9, wherein the ascorbic acid is about 0.25 mM, FGF 

-2 is about 50 µg/L, TGF-beta superfamily ligand is about 1.5 µg/L, and glutamine is about 

2.5 mM. 

11.  The cell culture medium of claim 1, wherein the albumin in the Advanced 

DMEM/F12 is bovine serum albumin, human serum albumin, or recombinant human or 5 

bovine albumin. 

12.  A cell culture medium comprising the following components 
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present at the concentrations indicated + 10%. 

13.  The cell culture medium of claim 12, wherein the components are present at the 

concentrations indicated. 

14.  A method of culturing and maintaining human pluripotent stem cells comprising 5 

growing cells in the culture medium of claim 1, wherein the cell culture medium is serum-

free. 

15.  The method of claim 14, wherein the cells are not exposed to feeder cells or 

conditioned medium therefrom. 

16.  The method of claim 14, wherein the cells are maintained in culture for at least 30 10 

passages, and optionally express pluripotency markers at least after 30 passages. 

17.  The method of claim 14, wherein the cells are grown on a substrate. 

18.  The method of claim 17, wherein the substrate is vitronectin, laminin or matrigel. 

19.  The method of claim 16, wherein the pluripotency markers are Nanog, Oct4 and/or 

Sox2. 15 

20.  The method of claim 14, wherein the cells are human embryonic stem cells or human 

induced pluripotent stem cells. 

21.  A kit for preparing a cell culture medium comprising 

i) Advanced DMEM/F12; 

ii) a mixture comprising ascorbic acid phosphate, L-alanyl-L-glutamine, a member of 20 

the FGF superfamily, and a member of the TGF- β superfamily of ligands selected 

from the group consisting of TGFβ1, TGFβ2 and TGFβ3, wherein the components are 

provided such that the concentration of the TGF-β superfamily of ligands will be 0.75 
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to 2.25 µg/L, the concentration of ascorbic acid will be 0.1 to 0.8 mM, the 

concentration of the FGF superfamily will be 25 to 75 µg/L, and the concentration of 

L-alanyl-L-glutamine will be 1 to 5 mM; and 

iii) instructions for preparing the cell culture medium. 

22.  The kit of claim 21, wherein the albumin is xeno-free. 5 

23.  The kit of claim 21, wherein the member of the FGF superfamily is FGF1 or FGF2, 

and the member of the TGF-β superfamily of ligands is TGF-β1. 

24.  The cell culture medium of claim 1, wherein the proliferation rate of the human 

pluripotent stem cells (hPSCs) is at least 1.5 times the proliferation rate of the hPSCs cultured 

in mTeSR1 under similar culture conditions. 10 

25.  The cell culture medium of claim 24, wherein the proliferation rate of the hPSCs and 

the expression of pluripotency marker Nanog is at least twice that of hPSCs cultured in 

mTeSR1 under similar culture conditions. 


