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CULTURE MEDIUM.  FOR HUMAN MESENCHYMAL STEM CELLS 

DESCRIPTION ._......_........................_ 

5 This invention relates to a new culture medium 

fr 	human 	mesenchymal 	s Lem 	cells 	(Y- MSC). 	More 

particularly 	this 	invention 	relates 	to a culture medium 

in which hMSC 	lines 	can grow, 	including 	those which 	do 

not grow in the culture media normally used for cells of 

10 	this 	type because they have adapted to specific culture 

m€dia. 

hMSC 	are 	multipotent 	cells 	fundamentally 

characterised 	by 	their 	ability 	to 	differentiate 	into 

various 	mesenchymal 	tissues 	such 	as 	bone 	cartilage, 

15 	tendon, 	muscle 	and 	adipose 	tissue, 	among 	others. 	hMSC 

can 	be 	isolated 	from 	various 	tissues 	in 	adults, 

including 	those 	which 	are 	to 	be 	found in bone marrow, 

adipose tissue and the blood of the umbilical cord. 

The 	an 	immunomodulating 	and. 

20 	as 	effect 	of 	h.MSC 	has 	ce.ntred 	attention 

on 	these 	cells 	as 	potential 	therapeutic 	agents 	in 

diseases 	caused 	by 	the 	immune 	system, 	including 	graft 

versus 	host 	disease, 	rejection 	following 	the 	transplant 

of solid. organs and. autoimnune diseases. 

,....., it 	is 	known 	that 	for 	the 	in 	vitro culture 	of 

hMSC 	it 	is 	imperative 	to 	preserve 	their pluripotential 

capacity, 	and for this the adon of exogenous factors 

such 	as 	for 	example 	basic 	fibroblast 	growth 	factor 

(bFGF)., 	epidermal 	growth. 	factor 	(=F) 	and 	transforming 

30 	growth 	factor 	(TGn-1) 	to 	a 	normal 	culture 	media 	is 

required. 	However most hMSC are dependent on a specific 

culture medium and also cannot be cultured on the media 

which have been conventionally used 	for 	the culture 	of 
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mesenchymal stem cells such as DMEM/F12 medium 

supplemented 	with 	bovine 	foetal 	serum 	qualified 	for 

mesenchymal stem cells(MSCQ). 

In 	order 	to 	overcome 	these 	problems 	this 

5 invention relates to a novel culture medium for hMSC on 

which 	hMSC 	that 	do 	not 	grow 	in 	other 	culture 	medium 

formulations can grow. In one aspect, there is provided a 

culture 	medium 	for 	human 	mesenchymal 	stem 	cells, 

comprising: 

10 a) mesenchymal stem cell basal medium; 

b) human leucocyte/platelet coat 	(huffy 	coat) 

lysate; 

c) insulin; 

d) sodium selenite; 

15 e) ethanolamine; and 

f) basic fibroblast growth factor (bFGF). 

As 	used 	in 	this 	document 	the 	term 	"culture 

medium" relates to a nutrient solution for the culturing, 

growth or proliferation of cells. The term "cell culture" 

20 refers to cells which are maintained, cultivated or grown 

in an artificial in vitro environment. 

The 	term "basal media" 	or 	"basal medium" used 

in this 	document 	refers 	to any medium in which human 

mesenchymal 	cells 	are 	capable 	of 	growing 	when 

25 supplemented with different supplements, which may or may 

not contain serum. Basal media provide standard inorganic 

salts 	such 	as 	zinc, 	iron, 	magnesium, 	calcium 	and 

potassium, 	together 	with 	vitamins, 	glucose, 	a 	buffer 

system and essential amino acids. 

30 Preferably the basal medium normally used for 

the culture of mesenchymal cells in the culture medium 

according to this invention is DMEM/Fl2 + pyruvate, 
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DMEM/F12 	medium 	being 	a 	mixture 	of 	equal 	parts 	of 

Dubelcco's 	Modified 	Eagle 	Medium 	(DMEM), 	which 	is 	a 

modification 	of 	the 	minimum. essential 	medium developed 

by Harry Eagle, 	and Ham's F12 medium, 	developed by Ham 

for 	the 	growth 	of 	CHO 	(Chinese 	Hamster. 	Ovary) 	cells, 

Ham's 	F10, 	Ham's 	F12, 	MCDB 	131, 	a 	medium 	developed by 

Knedier 	and 	Ham 	as 	a 	medium. 	with 	reduced 	serum 

supplement 	for the growth of human cells, 	or RPMI 	1640, 

the 	name 	of 	which 	derives 	from 	the 	initials 	of 	the 

Roswell 	Park Memorial 	Institute where 	it 	was 	developed 

by Moore 	and co-workers 	for 	the 	culture 	of 	normal 	and 

neopjPsti.c 	ymphocytes, 	although 	when 	adequately 

supplemented it can grow other different types of cells. 

The formulation and composition of these media is widely 

known and can be obtained. from any producer Cl supplier, 

such 	as 	for 	example 	Gibco 	(Life 	Technologies). 	More 

preferably the medium is DMEM/F12 4.. pyruvate. 

One 	of 	the 	components 	of 	the 	culture 	medium 

for human mesenchymal cells according to this 	invention 

is 	leucocyte/platelet 	coat 	lysate. 	The 	leucocyte/ 

platelet 	coat, 	also 	known 	as 	"buffy 	coat", 	is 	the 	coat 

which is observed between the plasma and the red cells 

pfter the 	centrifucri,nq or sedimentation 	of whole blood. 

It 	basically 	comprises 	leucocytes 	and 	platelets. 	The 

leucocyte/platelet 	coat 	lysate 	(buffy 	coat) 	is 	present 

in the culture medium according to 	this 	invention 	in 	a 

quantity 	of 	between 	5 	and 	20% 	v/v), 	more 	preferably 

between 	7 and. 15% 	(v/v), 	and most preferably 10% 	(v/v). 

	

Another 	of 	the 	components 	of 	the 	culture 

medium 	according 	to 	this 	invention 	is 	insulin. 	The 

beneficial 	effect 	of 	insulin 	on 	cell 	growth 	is 	known 

(Cartwright, 	T. 	y 	Shah, 	G.P 	Culture 	media. 	Basic 	cell 

culture, 	2nd 	edition, 	Davis, 	J.M. 	ed. 	2002. 	Oxford 
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University Press, 	New York, 	USA). 	in 	the culture medium 

according 	to 	this 	invention 	insulin 	is 	preferably 

present 	in 	a 	quantity 	of between 	2 	and 	20 	mg/L, 	more 

preferably between 5 and 15 mg/L and most preferably 10 

5 mg/L. 

Also 	another 	component 	of 	the 	culture 	medium 

according to 	this 	invention 	is 	selenium in 	the 	form of 

sodium 	selenite. 	Selenium 	is 	a 	trace 	element 	which. 	is 

normally provided 	to culture medium by serum and. which 

10 may be 	essential 	for 	it. 	Sodium 	selenite 	is 	present 	in 

the 	culture 	medium 	in 	a 	quantity 	of 	between 	0.005 	and 

1.730 mg/L. 

Furthermore 	the 	culture 	medium 	for 	human 

mesenchymal 	cells 	according to 	this 	invent.i.on comprises 

15 ethanolamine. 	It 	is 	known 	that 	ethanolamine 	encourages 

the construction of cell membranes. 	The ethanolamine in 

the 	culture 	medium 	according 	to 	this 	invention 	is 

present 	in 	a 	quantity 	of 	between 	I 	and 	8 	mg/L, 

preferably between 2 and 5 mg/L. 

20 Finally 	the 	culture 	medium 	for 	mesenchymai 

cells 	according 	to 	this 	invention 	also comprises 	bFGF. 

25 

It is known that bFGF has been recommended for culturing 

mesenchymal 	cells 	(Sato, 	J. 	c 	al. 	Specific 	cell 	types 

and their requirements. 	Basic cell culture, 	2nd edition, 

Davis, 	J.M. 	ed. 	2002. 	Oxford University Press, 	New York, 

USA). 	The 	bFGF 	is 	present 	in 	the 	culture 	medium 

according 	to 	this 	invention in a 	quantity of between 	5 

and 25 ng/m.L. 

Surprisingly, 	with. 	the 	combination 	4 oL 

30 components 	in. 	the 	culture 	medium 	according 	to 	this 

invention it is possible 	to cultivate human mesenchymal 

cell 	lines, 	including 	those 	adapted 	to 	other 	culture 

media 	that 	are 	generally 	commercially 	available, 	which 
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do not grow in the culture media normally used. for this 

type of cells, 	such as for example the human mesenchymal 

cells offered by Lonna or PromoCell. 

Optionally 	the 	culture 	medium 	according 	to 

5 this 	invention 	comprises 	an 	antibiotic. 	Any 	antibiotic 

normally used in the culturing of this type of cells may 

be 	used. 	Preferably 	this 	antibiotic 	is 	a 	mixture 	of 

gentamycin-amphotericin. The quantity of antibiotic that 

has 	to 	be 	used 	in 	the 	culture 	medium 	may 	easily 	be 

10 determined by a Person skilled in the art. 

For the growth of mesenchymal stem cells it is 

essential 	that 	the 	culture 	medium 	according 	to 	this 

invention be supplemented, 	for example by foetal bovine 

serum 	(FBS) 	or 	cell 	culture 	supplement 	derived 	from 

15 human plasma 	(CCS), 	obtained, 	for example, 	as described 

in US patent 8,252,590 B2. 	If FBS is used, 	a quantity of 

between 10 and. 20% 	(v/) 	is considered to be sufficient. 

On 	the 	other 	hand 	if 	CCS 	is 	used 	to 	sup 	m pleent 	the 

cul u tre medium according 	to this 	invention, 	a qun ati ty 

20 of 	between 	10 	and 	40% 	(v/v) 	may 	be 	considered 

sufficient. 

The culture medium for human mesenchymal 	stem 

cells according to this invention may be in dry form or 

in 	liquid form. 	For use 	in dry form its 	components may 

25 be 	dissolved 	in 	a 	suitable 	liguid 	for 	the 	culture 	of 

mesenchymal 	cells. 	The 	type 	of 	liquid 	in 	which 	the 

components 	of 	the 	culture 	medium. 	according 	to 	this 

invention may be dissolved is known to those skilled in 

the art, 	such as for example sterile distilled. water. 

30 This invention is described in 	further detail 

below with reference 	to a number of embodiments. 	These 

examples are however not intended to limilt the scope of 

fs• 	invention. 
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EXAMPLES 

Example 1. 

A 	culture medium according 	to 	this 	invention 

containing 	DMEM/F12 + 	pyruvate 	as 	basal 	medium, 	10% 

5 (v/v) 	human leucocyte/platelet coat lysate 	(huffy coat), 

rim /L 10 	ma/T 	of 	insulin, 

mg/L of ethanolamine 

 _ 0.0067 	ma/ 	of 	sodium 	selenite, 	2 

and 20 nci/mL of bFGF was prepared. 

This medium was referred to as LV2. Medium LV2 was 	used 

alone 	or 	supplemented 	with 	10% 	(v/v) 	of 	foetal 	bovine 

10 serum 	(.BS) 	qualified 	for mesenchymal 	stem cells 	(MSCQ) 

or 	with 	15% 	(v/v) of 	cell 	culture 	supplement 	derived 

from 	human 	plasma (CCS). 	hMSC 	commercially 	available 

from 	Lonza 	(Basel, 	Switzerland) 	or 	PromoCell 

(Heidelberg, 	Germany) 	were 	cultured. 	The 	culture 	media 

13 recommended by the manufacturer were used as a positive 

control. 	just 	one 	commercially available 	basal 	medium 

was used as 	the negative 	control. 	The results 	are shown 

in Table I. 

_ _  
Table 1. 	Experimental result•  s from the culturing of Lonza and 

PromoCell hMSC. 

Cell. 	Growth 
C., 1 	.„.,.,._. 	,,,A,..„.7, i - .....U.,Lu.,..,= 	Mr'-.-1.- --uill  

1,7- 	,-,, 	1...-w-zr 	P?:omoC(..7,11 	hMSC ---...,-.., 	-- 
____ 

Recommerlaed hy the 

manufacturer 

, 
(4) 	 (4) 

1 

DMEM/F7.2 i 	( - 	 ( - ) 
_________________ _ __. ____. .. 	........_.... 

DMEM/F12 	L 	FBS 	(1,1;SC;:!) ( - ' , 	1 	; 	 ( - ) 

.)14Eivi / F 1 2 	-4- 	0r 3 

I 

I 	 ( -) 	 ( -) 

(L2 V 1 ( -) 	 ( -) 

!LV2 	4- 	FBS 	(M:IY.:Q.) I 	( + ) 	 ( 4  ) i 	 i  

''.> (1 ,.. LJ 

As may be seen 	in 	Table 	a, 	Lonza 	hMSC 	•are 	no 

.oraPr 	Ahlr, 	+-,-; 	-,-- - “hr,n 	r. Y: 	1-1.4EM/1 2 	t-.)asal 	medium 	is 
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20 

used as the culture medium, 	including 

medium is supplemented with FES or CCS. 

grow when LV2 medium according to this 

alone. 	However 	they 	were 	capable 

culture medium according 	to this 	invention 

supplemented with 'EDS or COS, 	and in 

recommended. by the manufacturer. 

Example 2. 

In order to determine the 

all 	the 	components 	of 	the 	culture 

this 	invention 	an 	LV2 	culture 	medium 

described in Example 	I 	and in 	addition 

media which lacked at least one component 

medium according 	to 	this 	invention 

The 	media 	0 -e.,--,r.,-1 	and 	1.- he 	results ,., 	, F,ct 	.......,.. 	, 	......, 

in Table 2. 

	

when 	that 	basal 

They also do not 

invention is used 

of 	growing 	in 	the 

when 	it was 

the culture medium 

effect of combining 

medium 	according 	to 

	

was 	prepared 	as 

to 	this 	various 

of the culture 

were 	also prepared. 

obtained, 	are 	shown 

Table 2. Effect of leaving our_ components 

medium on the growth of Lonza and 

Culture medium 

Recommended by the manufacturer 

from 

PromoCell 

the culture 

hMSC. 

growth 
1 	

Cell 

! 1 	3onza 

hMSC i 

1  i 	Promok.....eli 

hMSC 3 

(4') (+) 

( -)  
1 

("Y7 

LV2 	+ 	cos 	without 	1 nsulin, 	3 0 a 1 'UM 1 
I 

selenite and ethanolamine 
(-) 

1 

I 	
(-) 

(-) 

1.,Vz 	..i- 	CCS 	without 	ieucocvte/plateieti  

lysate(buffy coat) 

i _ 
ILV2 	+ 	GCS 	without A..• 	i . 

_ _ . _ . . . _ . 
LV2 	+ CCS wi- nou.t. LBC/bFGF ( -) 	i 

As 	may 	be 	seem 	from 	Table 	2, 	Lonza 	and 

r w PromoCell 	hMSC 	only 	(7 e 

	

:-.., - • 	In 	the 	culture 	medium 
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recommended 	by 	the 	manufacturer 	and 	in 	the 	culture 

medium 	according 	to 	this 	invention 	supplemented 	with 

CCS. 	When at least one of the components of the culture 

medium according to this invention was left out the hMSC 

5 were no longer capable of growing in it. 

Although 	the 	invention 	has 	been 	described 	in 

relation 	to 	examples 	of 	preferred 	embodiments, 	these 

must not be regarded. as restricting the invention, 	which 

is 	defined 	by 	the 	broadest 	interpretation 	of 	the 

10 following.  claims. 
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CLAIMS 

1. 	 A 	culture 	medium 	for 	human 

mesenchymal stem cells, comprising: 

a) 	mesenchymal stem cell basal medium ; 

5 b) human leucocyte/platelet coat 	(buffy coat) 

lysate; 

c) insulin; 

d) sodium selenite; 

e) ethanolamine; and 

10 

15 

f) basic fibroblast growth factor (bFGF) 

2. The culture medium for human mesenchymal 

cells according to claim 1, 	wherein the 

mesenchymal 	stem cell 	basal medium 	is 

DMEM/F12 + pyruvate, 	Ham's 	F10, 	Ham's 	F 12, 

MCDB 131 or RPMI 1640. 

3. The culture medium for human mesenchymal 

cells according to claim 	2, 	wherein the 

human leucocyte/platelet coat 	(buffy coat) 

lysate is present in the culture medium in 

20 a quantity of 	5 	to 20% (v/v). 

4. The culture medium for human mesenchymal 

cells according to claim 3, 	wherein the 

human leucocyte/platelet coat 	(buffy coat) 

lysate is present in the culture medium in 

25 a quantity of 	7 	to 15% 	(v/v). 

5. The culture medium for human mesenchymal 

cells according to 	claim 4, 	wherein the 

insulin is present in a quantity of 	2 	to 

20 mg/L. 

30 6. The culture medium for human mesenchymal 

cells according to claim 5, 	wherein the 

insulin is present in a quantity of 	5 	to 

15 mg/L. 
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7. The culture medium for human mesenchymal 

cells according to 	claim 6, 	wherein the 

sodium 	selenite 	is present 	in a quantity 

of 	0.005 	to 1.730 mg/L. 

5 8. The culture medium for human mesenchymal 

cells according to 	claim 7, 	wherein the 

ethanolamine is present 	in a quantity of 

1 	to 8 mg/L. 

9. The culture medium for human mesenchymal 

10 cells 	according 	to claim 8, 	wherein the 

ethanolamine is present 	in a quantity of 

2 	to 5 mg/L. 

10. The culture medium for human mesenchymal 

cells according to 	claim 9, 	wherein the 

15 bFGF is present in a quantity of 	5 	to 25 

ng/mL. 

11. The culture medium for human mesenchymal 

cells 	according 	to 	claim 	10, 	further 

comprising an antibiotic. 

20 12. The culture medium for human mesenchymal 

cells according to claim 11, 	wherein the 

antibiotic is a mixture of gentamycin and 

amphotericin. 

13. The culture medium for human mesenchymal 

25 cells according to 	claim 12, wherein said 

medium is supplemented with foetal bovine 

serum 	(FES) 	in a quantity of 	10% 	to 20% 

(v/v). 


