
5 - I - CULTURE MEDIUM FOR HUMAN MESENCHYMAL 5111F1N CELLS DESCRIPTiON  _  _ This
invention relates to a new culture mcium  forhumanmesenchymalstemcells01MSIE.More particularly
thin inventiban relates to a. culture medium in which. hMSC lines can grow, including those. whicE do
not grow in trim culture media normally used for cel. s of 10this type bethey have adapted to npecific
cultErb media. hMECare mmltipotenteelfundamentally    charabterised by their ability to differentiate
into various mesenchymbl tissues such as bone, cartilage, lb tendon, muscle and adipose tissue,
among othershMEC can be isolated from various tissues in. adugts, including those which are to be
found in bone marrow, adipose tissue and the blood Pt fhc,, umbilical cord The anti -proliferatibd,
immumnmodnlating and 20anfisinflampbtory effect C) I: hMSo ha. a ::entrmd at on these mellc as
pdtmFfial thmrmpelific agents in diseaseE caused Oy tnm immune system, including brati vmrsus host
disease, rejection following mhm tranop-ant of solib. organs aEd autoimmune diseases. 25It is km own
that for the,vimmh culturm of hMSC it is imperative to preserve flpir pluripotential capacity, and for this
the addition of exogenous factors such as for example baciE fibroblast growth factor (bEGF),
epRdermal growth factor (FOF) and transforming SO growth Is (TIRFF -1) to a normal culture mddia in
required. Howeyer most hMSC are dependent.. on a specific culturd medium and also cannot be
cultnred on the media which. hmve been conymnfinnmliy used to1 mne culmure of  mesenchvmalstem
cellssuchasDMEM/F12medium 



supplemented with bovine foetal serum qualified for mesenchymal stem cells(MSCQ).              In order
to overcome these problems thin invention relates to a novel culture medium for hMSC on which
hMSC that do not grow in other culture medium formulations can grow. The culture medium according.
to this invention comprises: a.) basal medium normally used. for the culture of mesenchymal stem
cells b) human Leucocyte/platelet coat iyeato (puffy t.; LBC) 0) insmn d) sodium selenite e)
ethanolamine .f).) basic ifgrowth if(bEGF) As used in this document. the term "culllure medium"relates
to a nutrientsoultionforthe          turing, growth or pro Mferation of cells. The term 20"cell culture" refers
to cells which are maimgmbined, cultivated or crowninaninvitro environment.             The term "basal
media" or "basal medium." used in this document refers to any medium in which human 25
mesenchymal cells are calsaIbde of growing when subTilemented with different suppdements, which.
may or may not contain serum. Basal media provide standard. inorganic salts sueb as zinc, iron,
ifidgniabluau calcium and potassium, together witb. vitamins, glucose, a. curter 30system and
essential amino acids.              Priferably the basal medium normally used for the culture of.
mosenchymal cells in. the culture medium according to tni,a baverbon is OMEMMEt2 a pyruvate,
DMEM/F12 medium beinq a. mixture of equal parts of Diu:bell:cols Modified Eagle Medium (DMEV), is
a modification of the minimum. essential medium. developed by Harry Eagle, ann 112 medium,
developed by Ham    known and can be obta p such as for example Olbob preferably the
mediumDMEM/F12 



One of the components of the ancel=.rs' 20isleucocyte/plate'coat lysate.            coat, also nownaa
"buffy coat whin'observedanal after t.he centribwsedimentation      basically conpri ucoovtes eu000vt
a/platelet coat i.,vaaa (bu in the culture medium according to tity of between 5 and 20% (v/v  and. 151;
(v/v), and most prefeu1(v/v). Anotiue.roft.components of the culture medium according to this
invention. ansui . The beneficial effect of insulin on cell grn4th is Kr, Own (Cartwright, T. y hnc.in 0.2
Cult- mad]..;) ic cell culture, 2nd. edi i on,Davis, C. N. ed. 2002. Oxford  University Press, New York,
USA). In the culture medium according to thi. s invontion insulin is preferably present in a quantity of
between 2 and 20 mg/L, more preferably between 5 and 15 mg/L an.d most. Preferably TO mg/L.
Also another component of the culture medium abcbrdi ig is 'Inver is selenium in the form ot. sodium
selenite Selenium is a trace element which. is normally provided to culture medium by serum and. wh
10 may be essential for it_ Sodium sel en.i tie 1.5 present in the culture medium in a quantity of
between 0.005 and 1.730 mg/L. EurLhermorefor: human mesencnvmal cclaccordin.i on CCM 15
ethanolamine. It is known that ethabbiamine encbur  )e cons tr uct.ion of cell. membranes. The
ethanolamine in the culture medium according to this invention. is present in. a quantity of between 1
and 8 mg/L, preferably between 2 an2 5 mg/L. 2C)nnally the culture medium for mesenchymal cells
according toalso compris s nFos, known that bEGS has been recommended for culturing mes.mal cc
Is C Sato ,J.et. al. Specidgc cell types and therequirements. Basic cell culture, 2nd edition, 



Davis, J.M. ed. 2002. Oxford University Press, New York, USA). The bEGF isin the culture medium
according toinvention in aianti ty of between Surp2,2y,W _ 1thecombinationof 30components in the
cul.ture medium according to invention it is possible to cultivate human mesenchy cell. Tines, including
those adapted to other cult re  do not grow in the culture media normally used for this type of cells,
such as for example the human mesenchymal cells offered by Lonza or PromoCell. Optionala y 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 gentamyci
ampnote.i can. The quantity of amtiblotic mat   used in the culture medium may easily be by a person
skilled in the art. For the growt.h of mesenchymal stem cells i t  essen] that the culture medium
according to this Invention be supplemented, for example by foetal bovine serum (PBS) or celi cultuxe
supplement derived from 15  human plasma (CCS), obtained, for example, as described in US patent
8,252,590 B2. If PBS is used, a quantity of between 10 and 20% (v/v) le considered to be sufficHehti
On the other hand if CCS is used to supplement the culture medium according to this inventiion, a.
quantity 20 of between 10 and 40%(v/v)may be considered sufficient.              The culture medium for
h1man mesenchymalstem 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 suitable liquid for t.he culture of mesenchymal cells.
TIa type of liquid in which the components of the culture medium according to this invention may be
dissolved is known to these skilled in 



e art, such as for example sterile distilled. water. 30Tltis invention is descr bed in further detai below
with reference to a number of embodiments. These examples are however not interzleddt the scope of
this invention.  6  EXAMPLES Example 1.              A culture medium according to this invention
containing DMEM/012 + pyruvate as basal medium, 10%  5 (v/v) human leucocyte/platelet coat lysate
(Puffy coat), 10 mg/L of insulin, 0.0067 mg/L of sodium selenite, 2 mg/L of ethanoiamine and 20 na/mI
of bFGE was prepared_ This medium was referred to as liV2. Medium LV2 was used alone or
supplemented with 101 (v/v) of foetal bovine  10 serum (055) (mantled for memenchymal stem cells
(M.SCQ) or with. 15% (v/v) of cell culture supplement derived. from humem plasma (CCS). IMASC
commercially available from Lanza (Basel, Switzerland) or PromoCell  control. Just one commprcia
culture media were used as a. positive ly available basal medium  was used. as the negative control.
The results are shown in Table 1.  Experimenfal CUIrHre PacaamietaMed. by the hPRmits MnfrnoCell
hforn the culturing hMSC. 



Cell of Lanza Growth PronloCc+11 a. no.    Lanza hMSC          margficturer ix:ism/SIX  + ) )    



DMEM/F12+PBS(MSCQ)  (-) (-)   DMEM/F12+ CCS  (-) [(-)   LV2  (-) (-)   LV2+EDS(MSC()) 



-(+) 'Hi   ILT2+ DMS  (+) .(h)  20    As may be longerAbleto grow seeninTable1, whenonlyDME14112
Lanza hMSCare basal medium no is  useda0culture medium, including when thatbasal 



medium is supplemented with PBS or CCS. They also do not grow when 112 medium according to this
invention, is used alone. However they were capable of growing in the cultmre medium according to
this invention woen it. was supplemented with. PBS or CCS, and in the culture medium recommended.
by the manufacturer. Example 2.                   In order to determine the effect of combining 10the
conlocifiEmts Ofc the culture medium ctcco:d,irig to Lhis invention an medi.um was as C3e:5c3,rioed
in Example i and in addition to this various media which lacked. at least one component of the culture
medium acsording to this in.vention were also prepared. The media prepared, and the results .ained,
are shown in Table 2.  recommended. by the manufacturer and in the culture medium according to this
.invention supplemented with CCS. When at. leest one of the components of the culture meal. m
according to this invention was left out the hMSC were no longer capable o growing in Although the
ih.ventionbeen described reoato examples o5. preferred embodiments, these    must not heamded as
restricting the invention, which is defned. by the broadest.interpretation of the iifollowing. cl  - 9 _ C
AIMS 1.Aculturemediumforhuman mesenchymal cells, comprising: a.)mesenchymal stem cell babal
medium ; 5b)humanleuhocyte/p.coatlysate (huffy coat); c) insulin; d) sodium selenite; e) etbanolamine;
and 10f)basic fibroblast. growth factor (bFGF) 2.Thb culture:i medium for lunnan mesenchymal cells
according to claim 1,wherein the 



mesenchymaA stem cellbasal medium.is DMEM/FL2 4- pyruvate, Ham's F10, Ham/ a 15112, MCDB
131 or RPMI 1640.  The culture medium, for human mesenchymal cells according to claim 2, wherein
the human leucocytb/platele Ii. coat lysate (bubfy coat) is present in the culture 20medium in a quantity
of 5 to 20% (v/v).  The culture medium for human: mesenchymal cells according to claim 3,wherein the
humanleucocyte/plateletcoatlysate (huffy coat) is present in the: cultn.re 25medibm in a quantity of 7 to
15A1 (v/v). 5.  The cultnre medium for human mesenchymal cells according to claim 4, wherein the
insulin is present a quantity of 2 to 20 mg/L. 306.The cultuxe medium for human mesenchymal cells
according to claim 5,wherein the S. nsulin is present in a quantity of to 15 mg /L.  7.The culture
medium for human mesench.vmal cells according to claim 6, wherein the sodium selenite is present in
a quantity of 0.005 to 1.730 mg /L. 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 10cells according to claim 8,wherein the ethanolamine is present Mn a quantity
of 



2 to 5 mg/L. .0.The culture medium for human mesenchymal             cells according to claim 9,
wherein the 15billOP is present in a quantity ofSto 25 ni/mle 11.The culture medium for human
mesenclaymal cells according toclaim 10, further compriming an antibiotic. 2012.The culture medium
for human mesenchimal cells according to claim 11, wherein the antibiotic is a mixture of
gentamycin/amphotericin. 13. The culture medium for human mesenchymal 25 cells accordlng to claim
12, wherein said medium is supplemented with foetal bov.ine serum (FM3.5) in a quantity of 10% to
205 (v/v). 14. The culture medium for human mesenchymal 30 cells according to ciaim 12, wherein
said medium is supplemented with cell culture supplement derived from hmman  plasma. (CCS) in a
quantity of10%to 40% (v/ u) 


