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CELL PREPARATI ON CONTAI NIl NG MESENCHYMAL STEM CELLS, AND METHOD FOR

PRODUCI NG SAME 5 Technical Field The present i nveWmmmli’m“mr to a
cell preparation containing nmesenchymal. stemcells and a o
producing the sane. The present invention further relates to,l0gan additive
for a nedi for. yse in the nethod, a culturing nediun a kKit, and a

cul turing Eg‘lt%%rdpﬁé(mg any one of them Background Art Mesenchymal stem
cells (MSCs). can_he isolated not only 15 fromtissues of adults, such as
bone marrow tkaPl 18veyHdPRal nenbrane, an al veol ar bone, and a peridont gl
menbr ane, S i cel | ch as placenta, cord blood, an
unbl i cal C%I.‘El n%ﬁﬁd?g%‘%ﬁﬁﬁ @@E@MN% e&@@@@%ﬁ%@%ulsnﬁ% and
proliferated in vitro. Furthermore, the 20 mesenchynmal stem cells have

mul ti pot en&yE5bS, WalN R B éNenf Rk RROP UL INGeSAME di fferentiated not
only to a plurality of nesenchvnal cells (osteoblast, fat cell, cartil age
celd), but also to non-nesenchymal cells (neural precursor cell,

hepat ocyte). Accordingly, the nesenchymal stemcells are

Technical Field

The present invention relates to a cell preparation
containing mesenchymal stem cells and a met-hod for
producing the same. The present invention further relates to

10 an additive for a medium for use in the method, a culturing

medium, a kit, and a culturing method using any one of them.

Background Art

Mesenchymal stem cells (MSCs) can be isolated not only

15 from tissues bf adults, such as bone marrow, fat, a synovial
membrane, an alveolar bone, and a peridontal membrane, but

also from various cells, such as. placenta, cord blood, and
umblical cord. In addition, the mesenchymal stem cells can

be cultured and prbliferated in vitro. Furthermore, the

20 mesenchymal stem cells have multipotency so that the
mesenchymal stem cells can be differentiated not only to a
plurality of mesenchymal cells (osteoblast, fat cell, cartilage

cell), but also to non-mesenchymal cells (neural precursor cell,
hepatocyte). Accordingly, the mesenchymal stem cells are

25 expected to be applicable as a cell source for regenerative
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25expected to be applicable as a cell source for regenerative
11112112122122 tiii I *@&0002* 2 nedicine and cell treatnent. A
medi um contai ning fetal bovine serum (FBS) has been conventionally used for
cul turing nmesenchymal stemcells. Bovine serumhas |ot differences, and in
addition, causes an 5 imune response in transplantation because the use.

of bovi ne sefAHRiINRSHINE dell ¢PAL It i on of the mesenchymal stemcells with
a serum protein derived from a heterozonic. It is difficult to stably

culture the nesepc J l. | ypUse, of human due.to
i ndi vi dual di ffe‘?e%%é@ ? C[%m%fﬁg %‘n ati % IIUFI n%r E%él abse bpehy%l cal
burden to a donor, and costs a | arge anount of noney Therefore, it
i s known t RARYVENTigRdadlY t 858sbplaf ned byl HS@W@EB’F%a%FE%r‘éegéfer

and has a stable quality, a serumfree nmediumwi th which no or little 15
cont ani nat Bewviwiet keavpnobheisn lderdiféardnoasa dredeinzadidétiossuce uhas mn
culturing is suitable. That is, it is preferable that the nmesenchymal stem

cel$s are pmehifrer atedployn se seﬁun@ﬁarre@pwﬂlwtiidm. Hdanée Lithey alwee dfand
Non-patent Literature 1 disclose serumfree culturing of nesenchymal stem

cells. ZObBQ'@n%erslé'ﬂIrhe‘%e%lﬂlfté”iﬂgcﬁ?ﬁ%riﬁ'i‘ﬁ(%i ﬁtsf“ eigt! §né§eﬁe §vrth?d in
Patent Literature 1 and Non-patent Literature 1 produce a proliferation

W in a 5o §UaEheel A A Rs+Hah Bhe fam A a7 el rTER AU REF T ago BT Thi T ovs
to 25pr OdUC edln}slsé%nl%h o} stas’btl(;mcg?’lalngeV\ﬂ'?gemréusletr{cp}?;rr%nglysltgm cells even
by use.of human serum due to individual differences. Further,
10 this culturing gives a large physical burden to a donor, and
costs a large amount of money.

Therefore, it is known that, in order to supply
mesenchymal stem cells \Vhiéh are safer and Has a stable
quality, a serum-free medium with which no or Ilittle

15 contamination With a protein derived from a heterozonic
occurs during culturing is suitable. That is, it is preferable
that the mesenchymal stem cells are proliferated by a serum-
free culturing. Patent Literature 1 and Non—pat-ent Literature
1 disclose serum-free culturing of mesenchymal stem cells.

20 The serum-free culturing mesenchymal stem cells as
described in Patent Literature 1 and Non-patent Literature 1
produce a proliferation promoting effect superior to that of
culturing of mesenchymal stem cells with a 5 to 15% FBS-

containing medium. Such serum-free culturing also allows to"

25 produce mesenchymal stem cells whose multipotency is



-3 mai ntai ned (inproved). It has been known that mesenchymal stem
celfs not only have | ow i nmunogenicity, but also affect functions of
various i mune effecter cells (T cell, Bcell, NKcell, dendritic 5 cell)
(see Non-patent Literatures 2 to 5). Accprdingly, the mesenchymal stem
cells are expected to be applicable to treatnment for various diseases

rel ating t%émﬁ%g@g 6((ﬁ\ion patent Literature 6). Non-patent
Literature 7 discloses that mesenchymal stemcells down-regul ate

roliferation of,T 10cells caused by use m xed | hocyte reaction
(pNLR) . Gtation L sngﬁatbeerﬁn LFP@r‘%PuFZ‘%ptIHFiSSﬁlq_ %Fyaggﬁé_teéﬂt _Cfﬁfser%%r e 1
Panphl et of International Publication W2007/080919 (Publication date: July
19, 2007) N&AYPS}%‘%& 19W et B PSRN PALERt DLt erlgouralfecpoKATO Mk opf
Proceedi ngs of Fifth Iryokiki Forum (Medical Equi prent Forum), 33-35, 2007
Non Pat ent vertewatunen@ne effecter cells (T cell, B cell, NK cell, dendritic

5 cell) (see Non-patent Literatures 2 to 5). Accordingly, the
mesenchymal stem cells are expected to be applicable to
tr.eatment.for various diseases relating to immune responses
(Non-patent Literature 6). Non-patent Literature 7 discloses
that mesenchymal stem cells down-regulate proliferation of T

10 cells caused by a mouse mixed lymphocyte reaction (MLR).
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| nventi on Techni ca Fgf% ﬁeﬁetqulteraﬁ“lp‘?%mno_rej ection in transplantation is
an inportant problemin regegerative nedicine, and an i munosuppressant is
used to prevent ARy 2[?6& i c?nl."%Ff@%%gp‘?taﬁowﬁnﬁ&pﬁ@es%gﬁ? is,
however, associated with problems such as a side effect of the o

i rmunosuppressanﬂ\l.orl\/éas%trﬁfhty%lieéﬁl@ﬁf@eil’ | s have i mmunosuppression ability,

so that the imunosuppressant is not necessary if the mesenchymal stem
cells can be usedggHmral,0Be dtt. abylBldedatvantia@edussiofz, 2005

5 Non Patent Literature 6
Le Blanc K. et. al., J Intern Med., 262, 509-525, 2007
Non Patent Literature 7

Djouad, F. et. al., Blood 102, 3837-3844, 2003

10 Summary of Invention

Technical Problem
Immunorejection in transplantation is an important
problem in regenerative fnedicine, and an immunosuppressant
is used to prevent the immunorejection. The use of
15 immunos.uppressant is, however, associated with problems
such as a side effect of the immunosuppressant. Mesenchymal
stem cells have immunosuppression ability, so- that the
immunosuppre_ssant is not necessary if ‘the rﬁesenchymal
stem cells can be used. Therefore it would be advantageous if
20 mesenchymal stem cells having immunosuppression -ability
was produced by carrying out serum-free or low-serum
culturing ha.ving a low risk of heteroprotein and a synthetic
medium contamination. Particularly, an FBS-containing

medium has a problem not only in an amount of bovine serum

235 albumin but also in containing other soluble allergic



20 mesenchymal stem cells having i munosuppression ability was produced by
carrying out serumfree or lowserumculturing having a |ow risk of
heteroprotein and a synthetic nedi um contam nation. Particularly, an

FBS- cont ai ni ng nmedi um has a probl em not Sonly in an anount of bovine serum
25al bum n but -al so in containing other soluble allergic - 5 - substances.

It is therglgarpcassary i vEerafetd t uledeggmd uapbWhied doesulphraopt ai n
bovi ne serum al bumin and the other sol ubl e substances. The present

| nvention has; Aeen ‘%'Sh' Vd £V 8f %gﬁtaén. QRN e‘%gﬁﬂ %HBQJ 0gly an
obj ect of e prese |nven ion |s rovi a eth pro u0| ng a cell
preparati on cont.ai ni ng nesenc stem cel | s whose i mmunosuppr essi on

abi ity isthai Athehed b{iﬁ@aﬂl Sﬁ@‘n&ft ‘the serumfree or | ow serum

cul turing. 10 Solution to Problem In order to attain the

af or enent i oned oBpéctRTasRNt nirkvRBED Ibf helse Rresemmarydnt VoA O gehel y
studi ed influence of serumfree culture on i munosuppression ability of 15
mesenchymakfstemearetibsieds proebuht, ahe | mventavedtound ttia¢ tpeesent
mesenchymal stemcells cultured in a serumfree medium containing a

particul ar jaddhtioye nmi ntai NSréPTAOoSUPRREsEbEN 86t | igdbd@Bthan a cell
i mmunosuppressive effect is even inproved. Based on this finding, the

present i ngﬁﬂ@ga] tgg}q/as c%%% lﬁ% %esenchxnﬁzﬁ’?c' Crﬁl ! Y 1?35”‘9(&9

pr oduci ng preparation co i ni ng nmeseé fem ce accor%ll ng to
the present invention includes . s of.: éAé &r %I iferati ng segtclzhvrral
stem cel | s FHIEIERY YRPICES REd l't)ﬁc' dﬁlaépﬁ g C&n PEGRATRY BPIRE

TGF- 13, an HG-, an EGF, at |east one phospholipid,
serum-free or low-serum culturing.

10

Solution to Problem

In order to -attain the aforementioned object, the
inventors of the present invention diligently studied influence
of serum-free culture on immunosuppression ability of

15 mesenchymal stem cells. As a result, the inventors found that
the mesenchymal stem cells cultured in a serum-free medium
containing a particular additive maintains
immunosuppression ability, and an immunosuppressive effect
is even improved. Based on this finding, the present invention

20 was accomplished.

Specifically, a method for producing a cell preparation
containing mesenchymal stem cells according to the present
invention includes the steps of: (A) prolifefating mesenchymal
stem cells in a serum-free medium “p” containing an FGF, a

25 .PDGF, a TGF-B, an HGF, an EGF, at least one phospho.lipid,



- 6 - and at least one fatty acid; and (B) screening nesenchymal stemcells
whose i mmunosuppression ability is maintained or inproved, fromthe
mesenchymal stemcells thus proliferated in the step (A). 5A cell
preparation containing mesenchynmal stemtcells according to the present
invention is produced by the aforenenti oned produci ng net hod. A

serum freeaaddidti Veaker oaemgdit thn 4€1d ;proddc(BY ece@dhiks epadsdhOAymal
cont ai ni ng nesenchynmal stemcells whose 10 i nmmunosuppression ability is

mai nt ai ned i v ‘ (K WaloN i AP i : - P: : c . Aan
Eor at T e3S{oRE. BhoSBRSr Brdt e SPPTCasiOana rutf g n PR o
serum free. cul turing_.nmedi according to the present invention.i.S a

cul turi ng HEATGHCEDT T Bt Biongh 8o GRATY B8 1o KBS S b (Bt & Hi Heerated
mesenchymal stem cells whose i mmunosuppression ability-is maintai ned or

i nproved, Borird §itey: (Ahe additive for a nmedium - A cul ture. nethod
according to the present invention for producing a cell preparation
corfai ni ng mesenthyrdl tepar2fiocel ¢tennhosm g Mmuesniphyessi ontadn ldalysi s

mai nt ai ned or inproved, conprising: (F) culturing mesenchymal stemcells in
the culturhpgoBehdMto the preserh Kifivaeaesdi ng t@)rfolaﬁl@éﬁseb%r i fiyent i on

for producing a cell preparation containing nesenchymal stem cells whose
251 munosupps £SSINYi8Rdd b ddfu FRL PtALIRS Lr | Mproved,
A serum-free additive for a medium for producing a cell
preparation containing mesenchymal stem cells whose
10 | immunosuppression ability is maintained or improved,
comprising: an FGF; a PDGF; a TGF-$; an HGF; an EGF; at
least one phospholipid; and at least one fatty acid.
A serum-free culturing medium according to the present
invention 1is a culturing medium for producing a cell
15 preparation containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved,
comprising: the additive for a medium.
A culture method according to the present invention for
producing a cell preparation containing mesenchymal stem
20 cells whose immunosuppression ability is. maintained or
improved, comprising: (F) culturing mesenchymal stem cells
in the culturing medium.
A kit according to the present invention for producing a
cell preparation containing mesenchymal stem cells whose

25 immunosuppression ability is maintained or improved,



- 7 - conprising at least: the additive "A" for a nedium Advantageous
Effects of Invention A nethod for producing a cell preparation containing

5 mesenchynmal stemcells according to the present invention, conprising the
steps of: (A) proliferating mesenchymal 7stemcells in a serumfree nmedi um
"A" containing an FG-, a PDG-, a TG~13, an HGF, an EGF, at |east one

phosphol i ptdm gridly heashk sane Hablddiashd;« pndof B) nseaegm ng nesenchynal
stem 10 cells whose i Mmunosuppression ability is maintained or inproved,

fromthe mesenchymal stemcells thus proliferated in the step (A).

For a fuller understanding of the nature and advantages of the invention,
reference shoul d be made to the ensuing 15detail ed description taken in
conj uncti on w t hAthe rdegsmanyi Hgcdsaon dAggerBapaf Description of Draw ngs
Fig. 1 20Fig. 1 is a graph show ng an i munosuppressive effect of hMSCs on
anti-CD3 and antf- cmeBhefli farabrestucides | apesh fRreRvatiods poPBE]I TG case
where an activated nouse T cell and the hMSC were co-cultured in an MSCGM
medd um Fimefenchymal stem cells according to the present invention,

comprising the steps of: (A) proliferating mesenchymal stem
cells in a serum-free medium “A” containing an FGF, a PDGF,
a TGF-B, an HGF, an EGF, at least one phospholipid, and at.
least one fatty acid; and (B) screening mesenchymal stem
10 cells whose immunosuppression ability is maintained or
improved, from the mesenchymal stem cells thus proliferated

in the step (A).

For a fuller understanding of the nature and advantages
of the invention, reference should be made to the ensuing
15 detailed description taken in conjunction with the

accompanying drawings.

Brief Description of Drawings
Fig. 1
20 | Fig. 1 is a graph showing an immunosuppressive effect
of hMSCs on anti-CD3 and anti-CD28 stimulation T cell
proliferative responses in a case where an activated mouse T
cell and the hMSé.\livere co-cultured in an MSCGM medium.
Fig. 2 |

25 - Fig. 2 is a graph showing an immunosuppressive effect



25Fig. 2 is a graph showi ng an i mmunosuppressive effect - 8 - of hMSCs on
anti-CD3 and anti-CD28 stinulation T cell proliferative responses in a case
where activated nmouse T cells and an hMSC were co-cultured in a serumfree
medi um " A" according to one enbodi nent - -the present invention. 5Fig. 3
Fig. 3is a graph showi ng an i munosuppressive effect of hMSCs on a m togen

stinul ati ogr Tro@blo o 9l Tehaliwsd espanse . aroase o uﬁ}fﬁfat%hvate@errpuse T

cells and t MSCs were co-cultured in an

Fi 4 . h ff
Et Tt at TR R PR ik S0 STTNOSUOPEESR) V‘ihggsi%v%&'%?%@ olsd Duegeh

cells and the hMSCs were_co-cultured in a serumfree nedium"A" 3accordi ng
to one enb6BiifeARdfaR HaMpP Esaifirs MAsYIsHIcH ¢n § serum-irgegmedidm,
graph showi ng an i munosuppressive effect of hMSCs on a nouse m xed -
| ynphocyt e“Aeaat¢@rd gt ol anicoanTbedimqublifféramnes ores ponsat{omsul ts of
the third day in 20culturing). Fig. 6 - Fig. 6 is a graph show ng an
i nmeinosuppr essi veigf Bect of hMSCs on a mouse ni xed | ynphocyte reaction
stimulation T cell proliferative response (results of the fourth day in
Fig. 3 is a graph showing an immunosuppressive effect
of hMSCs on a mitogen stimulation T cell proliferative
response in a case where activated mouse T cells and the
hMSCs were co-cultured in an MSCGM medium.
10 : Fig. 4
Fig. 4 is a graph showing an immunosuppressive effect
of hMSCs on a mitogen stimulation T cell proliferative
response in a case where activated mouse T cells and the
hMSCs were co-cultured in a serum-free medium “A”
15 according to one embodiment of the present invention.
Fig. 5
Fig. 5 is a graph showing an immunosuppressive effect
of hMSCs on a mouse mixed lymphocyte reaction stimulation
T cell proliferative response (results of the third day in
20 culturing).
Fig. 6
Fig. 6 is a graph showing an immunosuppressive effect
of hMSCs on a mouse mixed lymphocyte reaction stimulation

T cell proliferative response (results of the fourth day in

25 culturing).



25cul turing). 9 Fig. 7 Fig. 7 is views each illustrating a
proliferated state of hMSCs derived from adi pose tissues on the eighth day
in culturing. 5Fig. 8 Fig. 8 is a graph and views show ng a
proliferation pronoting effect of a medPum 1 and a nedium 2 on hMSCs
derived froman initial synovial nmenbrane: (a) of Fig. 8 is a graph show ng
the nunber of catilgs pf hMSCs derived froma 10 synovial nenbrane (on the

twel fth day in culturing); and (b) of Fig. 8 is views each illustrating a
state of the pr qiﬂgf.eva@dyi%@egehl YAd stk a4 fea SyReviral a redbs e (oM the
twelfth day in the culturing). Fig. 9 15Fig. 9is a graph show ng a

chronol ogi.c hange .of t nunbey. of cel.ls _over a riod from Q_da (start
of cul turil?mgi;séé ygs hiIefiO ; féilpose LISSUCS 04 Q% ieslg@\t&/vsggglcﬁn
illustrating a proliferated state of 20hMSCs (cells 1) derived from bone
mar row on $REYIIREL day in

) Fig. 8
Fig. 8 is a graph and views showing a proliferation
promoting effect of a medium 1 and a medium 2 on hMSCs
derived from an initial synovial membrane: (a) of Fig. 8 is a
graph showing the number of cells of hMSCs derived from a
10 synovial membrane (on the twelfth day in culturing); and .(b)
of Fig. 8 is views each illustrating a state of the proliferated
hMSCs derived from the synovial membrane (on the twelfth
day in the culturing).
Fig. 9
15 Fig. 9 is a graph showing a chronological change of the
number of cells over a period from O day (start of culturing) to
68 days.
Fig. 10
Fig. 10 is views each illustrating a proliferated state of
20 hMSCs (cells 1) derived from bone marrow on the fifth day in
culturing.
Fig. 11
Fig. 11 is views each illustrating a proliferated state of
hMSCs (cells 2) d'erlived from bone marréw on the fifth day in

- 25 culturing.



culturing. Fig. 11 Fig. 11 is views each illustrating a
proliferated state of hMSCs (cells 2) derived frombone marrow on the fifth

day in 25culturing. - 10 - Fig. 12 ~ Fig. 12 is views each
illustrating a proliferated state of hMB@s (cells 3) derived from bone
marrow on the fifth day in culturing. 5Fig. 13 Fig. 13 is a graph

showi ng effects pigthe nedium 1l on proliferation of neonatal
dermal fibroblasts and hunan chondrosarcoma cell strains: (a)

nor nal human
of Fig. 13 is

a graph show ng %‘ﬁ‘@ riEr Péw%%&?he% 18 HRE; 0&(‘%1‘%11 da[%% s]l:% E“H?”l?)

dernal fibrobl asts®on ourteen in cu ur| ng;

Stra ﬁiaﬁﬂhﬁgﬁ%ﬂppi&?ﬂawv‘% Ef‘é'r)%'rh?ﬁg‘%f POy B chenthggcors cal

One enbodi ment of the present invention is described belowin detail. Note,

however, tRaEdt@REI@resent invention is not linmited thereto. The present
i nvention can be nodified in many ways within the scope of the description.
Not® that "A to RO’ lihdicative of a nunerical range neans "A or nore and B

or

10

20

Fig. 13 is a graph showiﬁg effects of the medium 1 on
proliferation of neonatal normal human dermal fibroblasts
and ’human chondrosarcoma cell strains: (a) of Fig. 13 is a
graph showing the number of colonies of the neonatal normal
human dermal fibroblasts on the fourteenth day in culturing;
and (b) of Fig. 13 is a graph showing the number of colonies
of the human chondrosarcoma cell strains on the fourteenth

day in culturing.

Description of Embodiments

One embodiment of the present invention is described
below in detail. Note, however, that the present invention is
not limited thereto. The present iﬁvention can be modified in
many ways within the scope Qf the description. Note that “A to
B” indicative of a numerical range means “A or more and B or
less”, unless otherwise specified in the Speci.fication.

A,S described above, Patent Literature 1 and Non-patent
Literature 1 disclose a medium (serum—frée medium) which
does not contain serum and which allows to culture cells

without loosing proliferation ability. The medium is made by



| ess”, unless otherw se specified in the Specification. As

destri bed above, Patent Literature 1 and Non-patent Literature 1 disclose a
medi um (serum free medi un) which does not contain serumand which allows to-
culture cells 25without |oosing prolifetation ability. The nmediumis nade
by - 11 - adding, to a basal nmedium a conplex of a particular growth

factor groymdiaddhespAohsphd. marduan! ad tyoRGiex bifes ey raiciRg Lhewmdi um a
cell proliferation pronoting effect equal to or larger than that of a

nmedi um under 10% serum cqonditiaon, . ven if e nmedj um.i serumfree
redi um 1t Asodd bt B BT hETip, B A dat i I Tt eBecBr A
stemcells {ln t he pedi um whil e rrii taining or irr@roviseg? differentjation

abi ity of tRRemedBARhyRefc Yt BRPLHFFatiqR PEOFISY IFosSIBFE TQURAr Iy VUt
serumfree culturing of M5Cs derived from bone 10marrow, MSCs derived from
fat, and Mboegelertham thamehe sprdiban wadarare I Ise rivedi gendition, '
According to the present invention, a nediumhaving ability of greatly
probi f er at epgnt he tiesenelyoah st emseeldrs - fidemeteuser dn fy ¢ wdivdet ton
further has an effect of 15 realizing culture of the nmesenchymal stem

cel I's whose i-pupOSURRFASSI QR ARBIIELYihE HRIMALREMRT PndIMREEWEd 1T & Makes
it possible to produce a cell preparation containing the nmesenchymal stem

cells which_are_useful for..regenerative nedici.-ne i artigcul ar. .20(.
Vot hod 1o UBRodnet e MTE b dE PR b Bt B i kB LR | i enafRtitln
The present invention provides a nethod for producing a_cell pr eg?r ation

cont ai ni ng &SN RY Bl € ST Tf Y MRLs G TRNGROSUp Pt dSsiAdACamass{ s sto

mai nt ai ned or inproved under a '
carry out serum-free culturing of MSCs derived from bone

10 marrow, MSCs derived from fat, and MSCs derived from the
synovial membrane in the medium.

According .to the present invention, a medium having
ability of greatly proliferating the mesenchymal stem cells
under the serum-free condition further has an effect of

15 realizing culture of the mesenchymal stem cells whose
immunosuppression ability is maintained or improved. This
makes 1t possible to produce a cell preparation containing the
mesénchymal stem cells which are useful for regenerative
medicine in particular.

20 (1) Method for Producing Cell Preparation Containing
Mesenchymal Stem Cells

The present.invention provides a method for producing
a cell preparation‘containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved under a

25 serum-free condition. The method for producing the cell



25serum free condition. The nethod for producing the cell - 12 -
preparation according to the present invention includes the steps of: (A
proliferating nesenchymal stemcells in a serumfree nedium"A" containing
an FG-, a PDGF, a TGF-13, an HG-, an EGk -at | east one phospholipid, and at
| east one fatty acid; 5 and (B) screening nmesenchymal stemcells whose

immnosuppl’})?%?sqgrtg{?hl ol drStifiR UoR RO (e daTBE MBI LEOM i I TRREDCIYA™

stemcells I ferat i ch have en subj ected to

(Proliferatlon sLep Llferatlon f thls oducm nmet hod
accordi ng t6°PRe pré’%)lﬁtmlm&t%f%ﬁ mteﬁq‘eerﬁ% Hg?l(/) Fnéte %élnl & EFE um-
proliferated by cuI turing the rresenchymal stemcells in a serumfree nedi um
"A" contai M9y A ‘A Poep taanTes-a8, F& HerP D FEGF, %F Peast B
phosphol i pi d, and at 15l east one fatty acid. In the Specification,

the term " ser WG, ext hmistndhmq:dmssphmﬂmxdn ahict la tdleess hoth ec bt i acsér um
and the term"serumfree culturing” is culturing without serum Further, in

t hes Speci fizgat i oNB)t hesteedhTheW SR SEhi/wiANg" J®aAS 2011eUl t WH &ige by
use of a nedi um whose serumcontent is |ower than that of a general

serumcont%nh%a?e e(s%ien, é&bq@?»%sc ta@h@b?ﬁeae%ﬂj%P?BQeal $RofRans

cul turi ng whose cuIt ng peri od by use o a serumcontaintng nediumis

shorter th%gl that of eneraall culturlerﬁ;sb){huse of

SPLN gul turl SCont ai ni ng
medi um

us proth erate ich have
been subjected to the step (A).

(Proliferation step)

10 In a proliferation step of this producing method
according to the present invention, the mesenchymal stem
cells are proliferated by culturing the mesenchymal stem cells
in-a serum-free medium “A” containing an FGF, a PDGF, a
TGF-B, an HGF, an EGF, at least one phospholipid, and at

15 least one fatty acid.

In the Specification, the term “serum-free medium”
means a medium which does not contain serum, and the term
“serum-free culturing” is culturing without serum. Further, in
the Specification, the term “low-serum culturing” means

20 culturing by use of a medium whose serum content is lower
than that of a general serum-containing medium (e.g., 10%
FBS-containing medium), and also means culturing whose
culturing period by use of a serum-containing medium ils
shorter than that of 'general culturing by use of the serum-

25 containing medium.



In the Specification, the term"cell prep'aration" is a renedy made by

preparing a cell, and is used for regenerative nedicine etc. as a nateri al
for regenerative nedicine. The term"cell preparation” enconpasses not only
a preparation 5 made by preparing a cel3-as it is, i.e., a cell whose

functions are not changed, but also a preparation made by preparing a cell
whose functions [sughe aspediffdefient i ahiconedph! FE¥11ansh &a A0S URPrLSsi on
ability) are inproved by culturing and proliferating the cell under a
particul ar .condiying. Fur 1 h peci i ' e :
"mesenc hyrrﬁ st @;mrggldle;%}gr?g%%aa%? sgnggﬁén%§ﬁcg$lt%§$dso¥a}t gggé%%attllvses ues

of adults, such.as bone nmarrow, a fat.cell, a sxnovi al cell,. a al ar
bone, and FPLHGASNtEIC métbranBaiiiad g%r cEF BENFEAT M e dM T BIRID A Ccells
such as fetus, placenta, and cord 15 blood. It is preferable that the term
"mesenchynbfT Bt eqctel PECPAF e tIimarc MeQEHRAGREP Hodmoddl & PiotReeption

- mesenchymal stemcells derived from non-human ani mals, such as rats and

m c®, may bheadsedy Arbasalingedi oeilf as tonst iitait,i ageéehewdeo st fumretimets um
20 "A" for use in the proliferation step is not particularly limted,

provi ded that hbe dRsalgardbiin hisd a\eﬂﬁfe aewni dedinda d a5y aptdphroegls in
this field. A preferable exanples of the basal nedi um enconpass a ms F12
medi um a ' - [ : - P basal
2omed Ume o BOTiRed HIBHE b U are by e an e TR o B3

medi uns can_be_ used in conbinati,on. A basal. nedi um fotg chglai;[i tutin t{e

ser um f r ee! PERHGH SAPPI G SSAR e HnTics TREFEYSE) Y% v R h an
MCDB and a DMEM are mixed at a ratio of 1:1. 5The serumfree nedium"A"
whose basaPTAbdetating dddegol N @ar PGRATAIPRET COITEIes,. an HGF, an EGF,
at | east one phospholipid, and at |east one fatty acid may be used.in the
prodi ferati on stEmraheaneienibhdi g cificatntrgntthaf tehren FGR ¢ sehhbyasal
mediumis preferably 0.1 to 100 ng/m 10 at a final concentration, and

nore prefegadbhy &11g dncbnf9atept Abtt Ba1YDEEIIs ikbea basafr ot 1N S5
preferably 0.5 to 100 ng/m ‘at a final contentration, and nore preferably

10 ng/m . A.content qf the TG-13 in_ the basa hum,i s pref-ena 0,5 to
100 ng/m , ogn%(qufse, Sruecf%r%%ﬁoﬁ}ﬁ rr%?lr‘ﬁc_)\x, 2 %atm%%lﬂ a %y%oe\flgl géﬁ, a

alveolar bone, and a peridontal membrane, but also cells

vegl
i

isolated from various cells such as fetus, placenta, and cord
15 blood. It is preferable that the term “mesenchymal stem célls”
‘are human mesenchymal stem cells, however, mesenchymal
stem cells derived from non-human e_Lnimals, such as rats and
mice, may be used.
A basal medium for constituting the serum-free medium
20 “A” fér use in the proliferation step is not particularly limited,
provided that the basal medium is a well-known medium for
animal cells in this field. A preferable examples of the basal
medium encompass a Ham’s F12 medium, a DMEM medium,
an RPMI-1640 medium, and an MCDB medium. Those basal

25 mediums can be used alone, or two or more types of the basal



15 A content of the HGF in the basal nediumis preferably 0.1 to 50 ng/m

at a final concentration, and nore preferably 5 ng/m. A content of the EG-
in the basal mediumis preferably 0.5 to 200 ng/m at a final

concentration, and nore preferably 20-ng#ni. A total content of

phosphol ipid(s) 20 in the basal mediumis preferably 0.1 to 30 pg/m at a

final concgrididim@n candpbeoresdd efier abnybiRaPWil -A Abbetd! reediant ffrfatty
acid(s) with respect to the basal nediumis preferably 1/1000 to 1/10 of

the basal opdlumy@ng FRECsDEEHPIRELY (M d00n 28The, Yage dlrmilted perumd T ee

medi um " A" ol'it feration pronoting effect i's equal

to or larger than that of serum cont.ai nin i whil e in
heter’oprotEF‘Fl}ecr Wi dhaf Ghiumshig n‘ﬁ’%e@ 'ta%oﬁeﬁg @&%e%i &g@vﬁ;ﬁt are
proliferate the mesenchymal stemcells. 5In the proliferation step of the
produci ng meEKlGed adcecadiagPt é:1he present invention, exanples of a
phosphol i pid contained in the serumfree nmedium"A"

encdnpassphosphalThei cesiuthnl-ysophaspiatindi €ACi dyvhose basal medium is
phosphati dyl i nositol, phosphati dyl seri ne, phosphatidyl 10 ethanol am ne,

phosphat i dyhdehplwig, apdrrhpsphap iyl ghyrerplp, ThoseE @hospholE@Rdsatan be
used al one, or two or nore types of the phospholipids can be used in

conbi et Sadf, $1E SRRLARILigh 6,0 ¥ 486 TRALUMEA T camaig,
phosphol i phgsédm?r% ‘Hlee dperrcgl\:ll edraftri(g)rr{1 g‘[‘ég&éfo%re %lrgg%%l'iment. A content of
the FGF in the basal medium is preferably 0.1 to 100 ng/ml
10 at a final concentration, and more preferably 3 ng/ml. A
content of the PDGF in the basal medium is preferably 0.5 to
100 ng/ml at a final concentration, and more preferably 10
ng/ml. A content of the TGF-f in the basal medium is
preferably 0.5 to 100 ng/ml, and more preferably 10 ng/ml.
15 A content of the HGF in the basal medium is preferably
0.1 to 50 ng/ml at a final concentrafion‘, and more preferably
5 ng/ml. A content of the EGF in the basal medium 1is
preferably 0.5 to 200 ng/ml at a final concentration, and
more preferably 20 ng/ml. A total content of phospholipid(s)
20 in the basal medium is preferably 0.1 to 30 pg/ml at a final
concentration, and more preferably 10 pg/ml. A total content
of fatty acid(s) with respect to the ba.sal medium is preferably
1/1000 to 1/10 of the basal medium, and more preferably

1/100.

25 The use of such serum-free medium “A” has the



Exanpl es of the fatty acids contained in the serumfree nmedium"A"
enconpass linoleic acid, oleic acid, linolenic acid, arachidonic acid,
nyristic acid, palmtoyl acid, palmtic acid, 20 and stearic acid. The
additive for a nmedium according to thisigrbodi nent may contain any one of
those fatty acids alone or two or nore types of the fatty acids in

combi nati ofroHyEFAGIon P& BRtUALT EFR ARG HIRh As 86eRf1di OB Dai%% than
enbodi ment” may contain not only the fatty acid(s) but also cholesterol.
25The term | FCGF" used in Speci.f i Lon - 01 act or
sel ect ed ?]F%?ng; P?br%bl assirﬁé%%ﬁtﬁaﬁf%% (P@?P?Q‘g?ﬁ Ly i]lglned igép%%?%??a%l y
FGF- 2 (bFCﬁ). However, other FGEs of the Egé: fam I%/, such as an IfGF-l etc.,
may be sel BELEBHOPTRECH R nt @ PEFINARE T n SopBti KFEat ton PASHE!E gfbwt h
5 factor selected froma platelet derived growh factor (PDGF) famly, and
i s pref er abepinaPDGPMBilaTad ePOCE-mB scThehy sran stqaFopllsyused in the
Specification neans a growh factor selected froma transform ng growh
factor-p (TGF-p)IhaniHey, padifesapieheretdy TH- B3e Homedacingt here thEd Ps of

the TG--P 10fam |y may be sel ected. The term "HG" used in the
Speci fi cat heRko¥ediy a &f owkRef act e sSet ectigdehitpona h%@;@rﬁi@lé@ graawmt hg
factor famly, and the term "EG" neans a growh factor selected from an

epi dermal gro t.or fam |y, 15 on di_nent , ruaxfree
medi um " A" %rl?b(%,%ﬁ%;?@el(ra cf)cﬁci?anmge{ﬁl eiarét {1{{'/\% fggfg?lgdfsr_g%ectnééaﬁlgﬁ tﬂ}é gr oup
consi sting of a connective tissue

endot hel i aFNGOWPR Fact AL PR t,ldgélgma%hcf ’gg?lr%}é%g:%ﬂ&]gﬁ%’gﬁ%gl a%‘@fﬂe term
"ascorbic acid conmpound” used in the Specification neans ascorbic acid
(vitam n CphaspbabidyHoicddtphosppdraspheitttlybr segonpoundppaphartitylt hose
ascorbic acids. Note that the growmh factors contained in the serum
10 ethanolamine, phosphatidyl choline, and phosphatidyl
glycerol. Those phospholipids can be used alone, or two or
more types of the phospholipids can be _used in combination.
In one embodiment, the serum-free medium “A” may coﬁtain
an phosphatidic acid and phosphatidyl choline in combination,
15 and those phospholipids may be derived from animals or
| plants.
Examples of the fatty acids contained in the serum-free
medium “A” encompass linoleic acid, oleic acid, linolenic acid,
| arachidonic acid, myristic acid, palmitoyl acid, palmitic acid,
20 and stearic acid. The additive for a medium according to this
embodiment may contain any one of those fatty acids alone or
two or more types of the fatty acids in combination. Further,
the serum-free medium “_A” according to this embodiment may

contain not only the fatty acid(s) but also cholesterol.

25 The term “FGF” used in the Specification means a



- 17 - genetical nodification. I n one aspect, the serumfree nmedi um

* "A"'preferably contains a lipid antioxidant. The |ipid antioxi dant
contained in the serumfree medium"A" may be DL-a-tocopherol acetate 5
(vitamin E) in one enbodi nent. The serubéfree nmedi um"A" may further:
contain a surfactant. The surfactant contained in the serumfree nmedium"A"

nmay be Pl uppiinG@hFf88teF JuRan ) firbreng erMeash et .orbRetts efdiidr $EGTIEF“ um
"A" may further contain insulin, 10 transferrin, and selenate. The term

Jnsulin' Hagdidnhe SPESEILEAb oy, DQpHaR) ANibRRYT Liike, remd

factor and may rive roma natural” cel'l or nay be génetically

nodi fied. The . additive. for. a nmedi.um accordj 0 the present inyention may
further coffailtf gl"éé"f/mefﬁﬁaélé'ne,s%h ahot ABr (iyl@grﬁmé%r’t ?’E%Vd. e sefelte n the
proliferation step, the mesenchymal stemcells iso|lated froman ani mal
(such as hilikgnderin sSRP GF” casedhying thonveRerbantip puBlgan knaws T ABtthod i s
i nocul ated on the serumfree nedium"A" descri bed above, and is cultured

unt3| 20 faetoressriebyeadl fsbemaeplstedee deoivd@r gtedtho fabeodet DE&IF hunber
of cells. It is preferable that, as a culture condition: the nmesenchynal

stem cel | sf4hilp, 2nd04) paeeeiaptylatreddm BBMBe AnPOIG AL ANt Heneybat ed at
a culture tenperature of 37 C 1 Cfor a culture tinme period in a range of

19 L0 %o 2SR U SRR e ReOmDbu Y BHLAY 1 WPy Mty
produce’a Lage pimber of, resenchymel stemesl i doss LFBINGURRLSSS ©°
and is preferab.ly TGF-B3. However, other TGF-s of the TGF-p

10 family may be selected.

The term “HGF.” used in the Specification means a
grov&th factor selected from a hepatocyte growth. factor family,
and the term “EGF” means a growth factor selected from an
epidermal growth factor (EGF) family.

15 In one embodiment, the serum-free medium “A” may
furthér contain at least two factors selected from the group
consisting of a connective tissue growth factor (CTGF), a
vascular endothelial growth factor (VEGF), and an ascorbic
acid com.pound.

20 The term “ascorbic acid /compound” used in the
Specification means ascorbic acid (vitamin C), ascorbic acid-
2-phosphoric acid, or a compound similar to those ascorbic
acids.

Note that the growth factors contained Iin the serum-

25 free medium “A” may be natural or may be prodticed by



In the proliferation step, a culture vessel for use in 5'culturing is not
particularly limted, provided that the nesenchymal stemcells can be
proliferated. For exanple, a 75 cnR flask (Falcon), a 75 cnR fl ask

(manuf actured by SUM TOVO BAKELI TE CO-,1LTD.), etc. can be preferably used.
Not e, however, that proliferation of sonme cells are affected by 10 kinds

of culturesygesRisl hoBeribgebnlt is therefore preferable that, in order to
proliferate nore efficiently the mesenchymal stemcells, the nmesenchynal

stemcells to b rolifer (herei r S edy 0
"proliferation telarlrogg cé ﬁ%‘%&’nqﬁﬁ’e pr c}lhl%f glf%%i gln&g{lg%{i ?su%?(g{: eacPlP’o t he
proliferation step by l5use of a. culture vessel K suitable for praliferation
of these n%%’éﬁ%h@lgaﬁ el @é}qlg?‘“gant' FFhExgllﬂilde§rb?10§1§€-Pﬁ08Opétalggldecti ng
a culture vessel suitable for proliferation of a proliferation target cell
enconpass in ridtehed rivmwhi axh raadopni (fih oudy upre NDéssefo¢gph2zgoded ectald by
the proliferation target cell. Mre specifically, multiple kinds of culture

vessel s argipaepar el) andopeoknieodimomt.amed sethm-dreeproddhemat@d under
.the sane conditions other than the kinds of culture vessels. The nunber of

cells in eaghy vesstlerd 8otRasHr 8By bl | Thienewhr f26r®h bach 9k frowd tigent h
day in culturing. It can be determned - 19 - that a culture vessel having

the | arges u of I1s j.s. the,post it rokiferati

prolifer at%}(l)% %%ﬁég%'fgéglmeﬁiulﬁrﬁeré irﬁafé%gsgtﬂ\kﬁg%ggplfpb??f(féf;\}'gﬁglstgrebgd of
the proliferation target cell is high, it can be determned that a 5
culture ve’s%é%n?laﬁm%@ T8ROt est period in which the proliferation target
cells reach the nunber of cells of 80 to 90% of a confluent state is the
nmost suitabl e f@herandmrfitdngnedeupn oiAT enayi barthegeortain enemlif, t he
culturing is carried out for less than two weeks. 10ln a case where a
cul® ure vessehstaditiahl e @r sehenprel i Méreat t@mMmof“inlka lpnodl ifssdt ian thar get
cell has been already found out, the culture vessel may be used in the

o S SRR I WD 1B D A 0516k @LRS9Tne
| may be derived from a natural cell or may be genetically
modified. The additive for a medium according to the present
invention may further contain dexamethasone, or another

15 glucocorticoid. |
In the proliferation step, the mesenchymal stem cells
isolated from an animal (such as humans) tissue or cell by a
conventionally public-known method is inoculated on the
serum-free medium “A” described above, and is cultured until
20 the mesenchymal stem cells are proliferated to the desired
number of cell.s. It is preferable that, as a culture condition:
the mesenchymal stem cells (1 to 2x10%) are inoculated in a
medium (1 ml) and incubated at.a‘ culture temperature of
37 °C £ 1 °C for a culture time period in a range of 48 to 96

25 hours under 5% CO:2 environment. By culturing the



15 suitable for proliferation of the proliferation target cell has not been
fouhd out yet, the producing nethod according to the present invention nmay
further include, before the proliferation step, a "culture vessel selecting
step” (described later) for selecting-algulture vessel suitable for the

20proliferation of the proliferation target cell. Not e t hat adhesion
of the msg{l&é’@ﬂ@hﬁﬁsmsct%lrﬁSceﬂsaa%uhtelsrcenu@asglbdxfe 2iNegepsRIybtond tion
for proliferating the mesenchynal stem cel is therefore preferable

Lhat, |0 3B F G B, BAIRSL 0. 8L L NG, BhBL &fgf ea Al g8l 108k nt gt

250u|ture vesse |C|en € Sserum ee ne um A
further contains .cell adhesion ml ecules. in. the géol iferation ste

Exanpl es oV ‘?1%6"%%Wuléaﬁélﬁﬂfr?Srﬁipé)cﬁ‘itéil'tye%% LBm g d?féémwo\g%(ﬁi agen,

and gelatin. Those cell adhesi on nol ecul es can be used al one, or two or
nmore types of thkncéhk pachidsrenion| stapesacamliares s sselcdabi ved om

Cell adhesion nol ecule content in the serumfree nedium"A" is preferably 1
to $0 pg/ ntuatuaidgnals capeenphaticanlardnd Yeeepref prabiged pghat athd he
final concentration. In one enbodi nent, where the cell adhesion 10

mol ecul es a{esdHhRHQRARGT ! fherhi REONECAN be ?) @(Pg’e§gt58at Fdrf ER@lmple, a
concentration of fibronectin in the serumfree nmedium"A" is 5 pg/m. This

can i rrprov%—t hgn?éjhﬁ 's(?? @j% |I(f)ncy of74 h?“fjeohl Sei{ aL@%%ﬁf%g%rggl L, M th

respect the cultu e ve he pr ol1 r ati-on ep, € nmesenchvm
sten1ce||s 15 mm red at ast once. The nesen stemcells
are proli f§%wg(i oéég%ghgﬁ@n&(ﬁtl Lrdy %?an‘iﬂ”é anéege&)s/glﬁhé‘rspf ‘he
mesenchymal stemcells are locally unevenl y proliferated, the culture

condi ti on &fottehehpwesmuhytrat symhi teid tgovan  beo nrprelks ab;ﬁ adbeadedirishg t he

mesenchymal stem 20cells in the mddle of the proliferation step.

Theo subcul kinidrg odf ctilven reesexdvigato sbemiseldl. sitmay tiee csfforicegrefierablany
way, and may be perforned by a conventionally public-known nethod of

subcul turi pg resenchwll (StEMRGEL L Ste FRbrENErSRKS A 9RQANEELEnEAYF L] ONS
stem cells, the mesenchymal stem cells to be proliferafed
(hereinafter, also referred to as a “proliferation target cell”) in
the proliferation step is subjected to the proliferation step by
15 use of a culture vessel suitable for proliferation of these
mesenchymal stem cells.

Examples of a method for selecting.a culture vessel
suitable for proliferation of a proliferation target cell
encompass a method in which an optimum culture vessel is

20 selected by the proliferation target cell. More specifically,
multiple kinds of éulture vessels are prepared, and
proliferation target cells are proliferated under the same
conditions other than the kinds of culture vessels. The
number of cells in each vessel is measured by a public-known

25 method on fourteenth day in culturing. It can be determined



250f the subcul tured nmesenchymal stemcells, it is preferable to -21 -

peel off the nesenchymal stemcells by use of a cell renpbver which does not
contain any conponent derived from mammal and mcroorganismin a case where
t he mesenchymal stemcells are to be subgultured in the proliferation step.
Exanples 5 of the term"cell renover which does not contain any conponent

derived frepuregm@Litand FLeEePIgaR $altIRNganpass ACRMIASH ( temavas i Cel |
Technol ogies, Inc.). The follow ng deScription will discuss an

exanpl e of b i n t : ] : e %}% i 10
"the cell Pg?r%g/egﬂ\%%fﬁ gggvss %Cﬂlt%nﬁa%ﬁ%s:[r%@c%ﬁ%@nen tAi?(IQ,?lrit\'S/ae ‘fgt?o%lrlriamml
and m croorganisnt. The nmesenchynmal stem cells.are. peeled off by processes
(i) to (vi Fudh¢tis Sdbcdl t GPeE Nﬁb&rﬁhatqulhfetfﬁé1$6||§\Heﬁésﬁ%u| i ng
met hod, a T-25 flask (Falcon) is assuned to be used as a cul ture 15vessel.
(i) A cell prayderpsiomstanisd elbES( Highs i )cani by ActerrErqd Hatis
added. (iii) The resultant liquid is let stand at a roomtenperature for
abopit two miuiuthies, aassahetthevirog not skblsesr e patieasedn20wmsh aiteckdte
After that, a cell suspension fluid is noved to a tube. (iv) PBS(-) (7 nlL)

;faggd\?\ﬁdtLﬁg%éﬁ(e;@?!dd&ﬁeté/@é@@'od%@ ASatR fah@selmﬂpéﬁ%m swifacer dothe
90% of a confluent state is the most suitable for proliferating
the proliferation target cell even if the culturing is carried out
for less than two weeks.

10 In a -case where a culture vessel suitable for the
proliferation of the proliferation target cell has been already
found out, the culture vessel may be used in the proliferation
step of the producing method according to the present
invention. On the contrary, in a case where a culture vessel

15 suitable for proliferation of the proliferation target cell has

not been found out yet, the producing method according to
the present invention may further include, before the
proliferation step, a “culture vessel selecting step” (described
later) for selecting a culture vessel suitable for the

20 proliferation of the proliferation target cell.

Note that adhesion of the mesenchymal stem cells to a
culture vessel is a necessary condition for proliferating the
.mesenchymal stem cells. It is therefore preferable that, in a
case where adhesion of the proliferation target cell to the

25 culture vessel is not sufficient, the serum-free medium “A”



(v) The resultant solution of the process (iv) is transferred 25to the tube
of the process (iii), and is centrifuged at 1500 rpm - 22 - (200 x g) for

five mnutes. (vi)Supernatant is renoved, and the solution is inoculated to
the serumfree nedium"A" at inocul ati-gqpdensity of 5,000 cells/cn2. 5Note

that, in the proliferation step, it is preferable to provide nesenchynal

stem cel | sphicdr W@tm @éllt?cb!ljt}férs%@natmb@’ééhlé@cﬁq (9 pfsRrcERtiloaetion
of nmesenchymal stemcells fromaninmal (such as hurran) ti ssues. (Screening

step) 10In.a C;?f]gﬁr%rg'” §68f(t3{1§°“ eelflerheige 19,8581 1{1%%”5%%%21%%%")

of the pr odlt accor present 1 nve i’on, nesen
stem cel |l s _whose i mmnosuipresm on a | [ i til\%l S maintai ned or roved is

screened f FOROTHE tHBsenEAVIREC 3t eI | §SHRIEN h %%enc%]db Eltkb‘belioélthe
15 proliferation step. The nmesenchymal stemcells proliferat ed in the

ser um f r eermeldicanhe’sAt aim bichel pralafoeraat pontwpepr amdreasy prai af dhe &edl even

i nprove their imunosuppression ability. By screening such nesenchymal stem

celds by usgHfsibhe n STENQEIPRLES Heoti sl iht YoAsbind€berence, it is
possible to 20 select nesenchynmal stemcells whose i nmunosuppression

ability is mai nt@lemﬁdanhwa@veﬁo@E@u@ES@aﬁM%I & emgel Iserihus ragd ect ed
are used as a cell preparation. This nmakes it possible to realize a

transpl ant atl(gn treat mentlsof ptrQ%rnebs Y chlymatl stem Cﬁ| ?nf n aV)é’II %h final

i munor ej et

concentration, and more preferably 5 pg/ml! at the final
concentration. In one embodiment, where the cell adhesion
10 molecules are fibronectin, fibronectin is added so that a final
concentration of fibronectin in the serum-free medium “A” is
5 npng/ml. This can improve the adhesion efficiency of the
proliferation target cell with respect to the culture vessel.
In the proliferation step, the mesenchymal stem cells
15 may be subcultured at least once. The mesenchymal stem
cells are proliferated anchorage-dependently. For example, in
a case where the mesenchymal stem cells are locally unevenly
proliferated, the culture conditjon of the mesenchymal stem
cells can be improved by subculturing the mesenchymal stem
20 cells in the middle of the proliferation step.
The subculturing of the meseénchymal stem cells may be
carried out in any way, and may be performed by a
conventionally public-known .method of  subculturing
mesenchymal stem cells. For the sake of good cell conditions

25 of the subcultured mesenchymal stem cells, it is preferable to



25regul ated, w thout using an inmunosuppressant. - 23 - The
serumfree nedium"A" does not containheteroprotein, and can grow the
mesenchymal stemcells NAr ithout depriving the function as stemcells from
t he mesenchymal stemcells. Further, thelmesenchymal stemcells 5 cultured
in the serumfree nedium"A" have a proliferation ability higher than that

of mesenchyggi @ﬂfeﬂhee}ﬂés&%hyh@gl idtetrhec bRy BY hefUSIenUsE FORE ol &Y &
medi um and al so has a high activity indicative of an inmunosuppressive
effect. In .case, wher e senchymal stemcells culiured,in the serum

107 roe medFHCTARY S (580 oot 4 Fanshl &t B GRCPF et H oL TERIVIRY ¢ he
function as stemcell and the i mmunosupp essi'og\?abi | i t%/lci s increased and

i ndi vi dual 28€1 IBIERASTBABILPFrdt ed REPE WY BRTSCENEi CYeSERCHY r LB
expected that the function and the imunosuppression ability create a
15syner gi stetlseafecto be subcwhanwil lis, thheproliéatratioroistepe prasenics
i nvention discussed tunorigenicity conceivable froman effect of the
probi feratbdn tdd | itbynof “chél seetivieee whdthm dédésbynbestdogtdin a aaof t
agar culture nethod in vitro and a tunorigenicity 20 test by use of a

hi gh- sensi Eb&‘&pb%‘%{pde&é{;iv%ﬁ e (NSaRNae) hddi VEicPReGghifidlrhy.
human nesenchymal stemcells derived fromsynovial nenbrane (3 1ots) and

U oSBT ST S LA IREER b hel) g ol e

transplanted to g mediumfor a soft agar - 24 - culture and t?n
subcut aneous par t §€ofl Ot Nes ABBSEIP AS T WHE ufiSCHHS a2 Ras& adn Pl ReCE R t
agar culture, a tunor col ony was observed when 1,000 of Hela cells were
transpl ant etibahdneas g mehbodesn wi chschev nesen AKyARIT A B iselu s & howed
ne?gtlve “the cell remover which does not contain any component
derived from mammal and microorganism”. The mesenchymal
stem cells are peeled off By processes (i) to (vi), and is
subcultured. Note that, in the following subculturing method,
a T-25 flask (Falcon) is assumed to be used as a culture
15 vessel.
_(i) A cell layer is washed with PBS(-) (5 mL).
(ii) ACCUTASE (2 mL) is added.
(iii) The resultant liquid is let stand at a room terriperature
for about two minutes, and whether or not cells are.released
20 is checked. After that, a cell suspension fluid is moved to a
tube.
(1v) PBS(-) (7 mL) is added into a culture vessel, so as to
rinse a bottom surface of the flask with PBS (-).

(v) The resultant solution of the process (iv) is transferred

25 to the fube of the process (iii), and is centrifuged at 1500 rpm



5 results (3 lots). Meanwhile, a tunor nodul e was not observed in any
“ transplanted tissues of the NOG nobuse under such experinmental condition
that a tunmor nodul e was detected even if only one Hep & cell was mxed in
t he NOG nouse (data is not shown). From22hese reasons, it is clear that a
cell 10preparation produced by the present invention is useful in
transpl ant@@ORrg} rieat filedtminutes. The term "i mmunosuppression ability" used
in the Specification nmeans ability to down-regul ate i nmunorejection which
occurs whep, d'éh?eﬁ@ltatl&rf‘pig_r B RAE KA Sohltioki8liGrodSlated
xenot ranspl ant ed, and neans ablflty to down-regul ate an i1 nmune reaction by
affecting functions of various Jjmung, gffecter cells (§.9.,.. by -
down-r egul t’ﬁlnt pq“reorlqrflérlé‘ﬁ SREG VAR T ‘%el%t) _1n?ﬁi1§laitéog gS%tSlgf of 5,000
anti-inflamuatory ability. The wording "the i mMmunosuppression ability is
mai nt ai nedceU$EMA- the ~ 20 Speci fication neans that the i m”Mmunosuppression
ability which nesenchynmal stemcells naturally have is not |ost by the
prdiferation stBpteahdathdmwdidi nordlifera tivuncseppr essisopraierabye i &
i nproved” neans that the i mMmunosuppression ability which nmesenchymal stem
cel | s 25hapeok $d & npred\eattlay itd] thenproallid erBtichnhavepbeas sortpatiBdired 25 -
with the i mmuunosuppression ability before the proliferation step is carried
out . I i1Ng , g - 11 u
proliferat%é %ﬁ%hgﬁ |ﬁﬁjﬁgncgﬁ%ﬁgféhggggﬁﬁfﬂfgﬁﬂ?%eﬁﬁgﬁgggﬁn?tégl??%gs
medi um " A" _whi ch hagﬁggen sed in the p{oliferation step, and the nunber of
i mune cel IEPNAPHR AT URT S5 HMEAPAd PSS the co-culturing is carried
out. This nakes it possible to screen the nmesenchymal stem cells whose
i munosuppr essi oS @kF ¢RIy isdeFai nt ai ned or inproved, 10 however, the
present invention is not limted thereto. For exanple, as described in
‘Exedmpl e (descri bkd 4 atceeeniag shepeadisografmurtd 06 dhe Tligelt| sareening
production anount of cytokine is evaluated in a case where the T cell is

used as thgtépmungfcehle, preldarihBCr@ashtg ameedrdheg B cehle oprégents
activated NK cell is evaluated in a case where the B cell or the activated

NK cell is. t [ I 4 JTHI k j ' h
mesonchymal SEBh Bl EoRROE e R pr 68 S &b FTH The bR Ee felb

i mproved. F%ﬁyher,.in a case where a dendritig cell is use as t he
ability 1s maintaine Or 1mprove 1S screene. rom t

he
mesenchymal stem cells which have been subjected to the
15 proliferation step. The mesenchymal stem cells proliferated in
the serum-free medium “A” in the proliferétion step at least
maintain and even improve their immunosuppression ability.
By screening such mesenchymal stem cells by use of the
immunosuppression ability as a reference, it is possible to
20 -~ select mesenchymal stem cells whose immunosﬁppression
ability is maintained or improved. The mesenchymal stem
cells thus selected are used as a cell preparation. This makes
it possible to realize a. transplantation treatment of the

mesenchymal stem cells in which immunorejection is down-

25 . regulated, without using an immunosuppressant.



20 i mmune cell, differentiation, maturation, activation, etc. of the
dendritic cell are evaluated. This nmakes it possible to screen the
mesenchymal stem cells whose i mmunosuppression ability is maintained or
i nproved. The imune cell for use in surh-screening is preferably the T

cell, 25the B cell, or the activated NK cell, and nore preferably, the T -
26 - cell or therfBecelderamdfide mestdpneher 2’y theet cehbt (Teanndn
screeni ng step) The produci ng nmethod according to the present

i nvention . in e eCé}I}qWS nj A 5 i.ch
mesenchynma és/etlfeﬁ{:(gﬁlg’v\%%ﬁ dcgaﬁot havectt%eeg Fup%oﬁggaing?%ys\gggpsgsggned
fromthe nes nchgmaé stem cel | zl whi.ch has been suF' ect ed t?? t-he

prol i feratVolQHep dePriving pfhiey SPCHI QR of S nS s&EFHR f FER T hedfifm » A"
~in the proliferation step selectively grows the nmesenchymal stem 10 cells
so that thaenamerysiak ﬁéemsé—‘efd&:ﬁyﬁmrfgteerm of | T8 ORI 118 Ho B LHBY 6 Sl ke
tunorigenicity is increased. Such nesenchymal stemcells are screened by
us& of thectiltroord gem ciliy asramefrecemedilim s“Adkbdavied gpossohferdidosel ect
a mesenchymal stemcells which do not have the 15 tunorigenicity.

Meanwhi | e, g bligtyasigncdy fhk rsttemtcef s etbus I5ehedt etk ar ec Usedudsu fe d €l
preparation, and this realizes transplantation treatnent of the nesenchynal

stem cel | sl §R598cNa ¢ (RUR AN - LUIRELATHEC Y d i kT A AR afst? RESS!

i nvention al so provides a netho or produ€ing
Cuhor | gent BIEh RUBHTE SuinA PRELOLoRt LB InOs UD PR e P Aot e
mesenchymal stem cells have the tunorigenicity can be confirned by a
conventi onghbg pUbtic-Riesanelyiodl SiedR &5lihecybiuredam cite ubeiWBthod in
VlltOrO free medium “A” is used for transplantation treatment, a cell |
having the function as a stem cell _and the
immunosuppression ability is incrgased and individual cells
thus proliferated have high activity. It is therefore expected
that the function and the immunosuppression ability create a
15 synergistic effect.

Meanwhile, the inventors of the present invention
discussed tumorigenicity conceivable from an effect of the -
proliferation ability of the serum-free.medium “A” by testing
by a soft agar culture method in vitro and a tumorigenicity

20 test by use of a high-sensitive immunodeficient mouse (NOG
mouse) in vivo. Specifically, human mesenchymal stem cells
derived from synovial membrane (3 -lots) and human
mesenchymal stem cells derived from bone mérrow (1 lot)

were cultured in the serum-free medium “A”, and 1,000,000 of

25 cultured cells were transplanted to a medium for a soft agar



250r the tunorigenicity test by use of a high-sensitive - 27 -

i nmunodef i ci ent nouse (NOG nouse) in vivo, as described in the "Screening
step", however, the present invention is not |limited to those nethods. That
is, the term"nmesenchynmal stemcells wi4h do not have the tunorigenicity"”
used in the 5 Specification neans a nesenchymal stemcells which are
confirmed ¢hdtutdheam@senshyiblcisi=ame cakl pados nof thavel Ok rhonmyd.g&s @ty by
the nethods for confirm ng whether or not the nmesenchynmal stemcells have

the tunori I[Qee%ﬁﬂét%} eEls\Ice%%’lngé At « i:ensggc"é%ea%?ﬁ?}ﬁ*ge PredHe-Ngo [Bh Hog o 510

accordi ng i nvention further inc és the second streening

whi d
Step are CAPPPBICOUNTR b bar et e R Py ae Sh PR b R otE WPC%%%”' "

screening step may be carried out before the second screenl steg
al ternati vidl yhel5eRé ikt taereanarcay sy che allsi aregnti
second screening step. (Serumculture step) The produm ng net hod

acéordi ng tosthes p8ebery). i Meemtwbnld,uat hemonchodede awser mmtcobsaraest ep in
which the 20 nesenchymal stem cells which have been subjected to the

proliferatj®nasiepramss il Wedtish v sses UM ai®i Ago tedi win def osacthe
screening step I1s carried out In the serumcul ture step, the nesenchymal

stem cel | ScBEe Ay PERN L] 41 13h 1AALY ofo S L &P E NG dd QY IRy ehe

prolifer att ep are ture serum contal ning medium 1In case

where the if only one Hep G2 cell was mixed in the NOG mouse (data is

not shown). From these reasons, it_is clear that a cell .
10 preparation produced by the present invention is useful in
transplantation treatment.
The term “immunosuppressioﬁ ability” used in the
Specification means ability to down-regulate immun.orejection
which occurs when a different kind or the same kind of cell
15 etc. is xenotransplanted, and means ability to down-regulate
an immune reaction by affecting functions of various immune
‘effecter cells (e.g., by down-regulating proliferation of a T cell).
This is a part of anti-inflammatory ability. The wording “the
immunosuppression ability is maintained” wused in the
20 Specification means that the immunosuppression ability
which mesenchymal stem cells naturally have is not lést by
the proliferation step, and the wording “the
immunosuppression ability is improved” means that the
immunosuppression ability which mesenchymal stem cells

25 have is improved after the proliferation step, as compared



- 28 - serumculture step is carried out, the nesenchymal stemcells are
subj ected to the screening step after being subjected to the serumculture
step. Aconventional | ypublic-knownserum containing 5 nmedium can be used as
t he serum containing nmediumfor use in 2Be serumculture step, such as a
medi um cont ai ni ng 10% FBS nade by adding 10% FBS to the basal nmedium In

the serum gukhUtBeStigPmUiREsIBIANENIER] SbEMEebéfobtE dedrbNiféPRtion
proliferation step are inoculated and cultured in the 10 seruntcontaining

medi um 1t _j r.e that, as a culture condition, (A) the nunber of
nesenchynaﬁtg?gr% %g??gé(groe [ to 2x104 with respect to a medium (1 ), (B)

the culture t ture is 37 C 1 C, the culture ti iod js 48 to 96
nours, and (O tHe WESGHCIRFIHI & SiPeciltS RESChiRYms, S igmoes Hpyhus ©

culturing the nesenchymal stemcells as described above, it is possible to
ef fici ent| prahdecaitdeancbeai fmanbargeclh@nser oot Ul Her @ sienéhgnaf rerem
cells which have i munosuppression ability. The nmesenchymal stemcells
culdured i firahensdium “A0 wloidlailm o eedi usedr s sy eeodédetratide sorEeni ng
step, and the nmesenchymal stem cells whose i nmmunosuppression ability is

mai nt ai neda@rd itHY QvgehBEL SEligthethe cells in the Medesarived; ARoyedthe
mesenchymal stemcells are pre-cultured in the serumfree nedium"A", and

are then 2 d.in.th C i.n4 i h ore, & r 29 -
mssenchyrra?(f\gltlte;ﬂnh%eﬂoécééﬁlgﬁ{%% ?ﬁﬁe%%ogﬁg%?gs@&%ﬁ?&?5%12)3& t(% o or
| arger than that of nmesenchynmal stem cells which are pre-g¢ul tured_and

cul tured i ACFRENser untRBnt ai MPAGE XHalFur t hete™ he ne&EFchy maV i ¥m
cells exhibit the 5 i munosuppressive effect earlier. Further, since serum
i s used onfisnmivenosuepmesenohy nelbiditom cel | snasnteuhedr edr t hEpbaYedt of
serumis low This realizes | owserum culturing.

10 however, the present invention is not limited thereto. For

example, as described in Example (described later), an
increasing amount of the T cell or a production amount of
cytokine is evaluated in a case where the T cell is used as the
immune cell, and an increasing amount of a B cell or an
15 activated NK cell is evaluated in a case where the B cell or the
activated NK cell is used as the immune cell. This makes it
possible " to screen the mesenchymal stem cells whose
immunosuppression ability is maintained or improved.
Further, in a case where a dendritic cell is used as the
20 immune cell, differentiation, maturation, activation, etc. of
the dendritic cell are evaluated. This makes it possible to
screen the mesenchymeal stem cells  whose
immunosuppression ability is maintained or improved. The
immune cell for use in such screening is preferably the T cell,

25 the B. cell, or the activated NK cell, and more preferably, the T



(Pre-proliferation step) The producing nmethod according to the present 10
invention may further include, before the step (A), the step of: (D)
pre-proliferating the nesenchymal stemcells in a serumfree- mediumB
containing an FG-, a PDG-, an EGF, at Azast one phospholipid, and at | east
one fatty acid. The - term"serumfree nediumB" is different fromthe 15

serumfree. Erﬁdbw}be“'(ij:so%waﬁadth@ hfs{ BROKLISBAL IO stepl In that the

serumfree medi um es not contain an G-- 13. Corrponents ot her
t han the HGF and an EGF, at Ieast one
phosphol i pi d, an %?O’il agér%%%n?%ﬁavpggzd) and a basal nediumare the same

as those of the 20serum free nedi um"A" described in the "proliferati on
step", so that thE8cdedUdPerumet hBredtofds RECOITAIBS t t€d. PG t HRFCSSIAL one
aspect, the serumfree nediumB preferably contains a |ipid antioxidant,
whi ch is sinvbarti¢on they further inséndgm faesesodidinstAteniogt gep tire
serumfree nedium B 25may further include a surfactant.  Further, the

sergmfreewhicd® -meBdnwhBnEY §tédhelcetant A MidMSWéN,nbt ansdeer ithe and
sel enate. The serumfree nedium B may further contain dexanet hasone or

oL e 9 VSRR Eolcy TORS OmnenLS 5l o aus.aldod desen b 1 (e
thereof i ®which has been subjected to the proliferation step.
The proliferation in the serum-free medium “A” in the
proliferation step selectively grows the mesenchy—fnal stem
10 cells so that the number of the mesenchymal stem cells which
do not have the tumorigenicity 1is 1increased. Such
fpesenchymal stem cells are screened by use of the
tumorigenicity as a reference. This makeé it possible to select
a mesenchymal stem cells which do mnot have the
15 tumorigenicity. Meanwhile, the mesenchymal stem cells thus
selected are used as a cell preparation, and this realizes
‘transplantation treatment of the mesenchymal stem cells
which do not havé"_che tumorigenicity. Therefore, the present
invention also provides a method for producing a cell-
20 preparation-containing mesenchymal stem cells which do not
have the tumorigenicity under a serum-free condition.
Whether or not the mesenchymal stem cells have the
tumorigenicity can be confirmed by a conventionally publié—

known method, such as the soft agar culture method in vitro

25 or the tumorigenicity test by wuse of a high-sensitive



herein omtted. Note that contents of those conmponents contained in
the serumfree nmedium B may be the sane as those of the serumfree medi um
"A" or may be different fromthose of the 10 serumfree nmedium"A",
provided that the contents of the conmpopents fall within ranges of the
contents of the conponents of the serumfree nedium"A" described in the

" lif ' tepc < ~f [ cbh | st
15 cel 15 | arapRiyR e ant AR AR ShOLL 5 F ot e e Rt ronal | y

publ i c-knom rrg%hod are inocul,ated in the ?ler um free nedi un%.B, and are
cul tured uhtfl PRECADABEr SFPresBASHTH: J0EMRIETE Y POt P& dfed'?

beconme the desired nunber of the nmesenchymal stemcells. It is preferable
that, 20 Hmiesulturéhesadimebhodea) Thatsus, stheedeteont BlafiarRC vBosd! of 1
to 500 ng are separated with respect to a nedium1 m, (B) the nesenchynal
stem cel | ssagm icedbulvahedh (6) nichehewlet the temperganeity” 3rs€d n Ghg D) a
culture tinme period is 3 to 14 days, and (E) the nmesenchymal stemcells are

under the g3R%iE0%tion 3heans a mERAESPACAY MBLe st epene! Wwhiwbhchags e
subjected t0 pre-proliferation step are not particularly limted. However,

the mesenchyleSEAMEN: HY tmBELEIANkYY QLERAIcdRSCHENMIR AR | S,

i.e., are preferably cells whic ave "never been ul tur bei ng
coll ected from an ani nal tgs:iég as w&% Ili ssue.f.As .described in Exar’rPI es
(descri bed 'FRRFBENIGEY APY nelde tiom QNI B &P FHRF ALY T
advance in the serumfree nmedium B before the proliferation step is carried
out. This hhRemaserplsibik stom eedtkasive phel FRar@r @SICAEY nunber of the
mesenchymal stemcells in the proliferation step. A et hod for
cul turing nmesencNymel igm cahl s i naske wheerer othterptodncshgp mmre throal
enbodi ment is, for exanple, as follows: the nmesenchymal stemcells are
i npgul at edgicRotrtB€ng to the present invention further includes the
second screening step, an order in which the first screening
step and the second screening step are carried out is not
particularly limited. That is, the first screening step may be
carried out before the second screening step, or alternatively,
15 the first screening step may be carried out after the second
screening step.
(Serum culture step)
The producing method according to the present
invention further includes a serum culture step in which the
20 . mesenchymal stem cells which have been subjected to the
proliferation step are cultured in a serum-containing medium
before the screening step is carried out. In the serum culture
step, the mesenchymal stem cells which have been cultured

under a serum-free condition in the proliferation step are

25 cultured in a serum-containing medium. In a case where the



15 serumfree medium B at inocul ation density of 2x 105 cells/cnR; after
that, the nmesenchymal stemcells are incubated for about one week while the
serumfree mediumB i s added therein every two days in an anmount equi val ent
to 10% of the anpbunt of the culture fl@Wa-at the inoculation until 20 the
nunber of cells reached 70 to 80% of a confluent state. The nesenchynal

stem cel | sgdhys ewllturedsidp adVaneded oidte g8 uiekeeR HBGiUNs @l eells
subjected to the proliferation step. , This makes it possible to obtain a

R T e e e T

proliferatethe mesenchynal stemcells in the pre-proliferation step, it is
pr ef er abl etRGACTAIH eUMFGI§ Sd€&i on step is carried out with a culture
vessel suitable for proliferation of the particular kind 5 of the
nmesenchymal st er cel fenvgreopadly f erptdd1¢ KR QW pr e-$F ORI -G {39 18t p
(hereinafter, these nmesenchymal stemcells also referred to as a

"pre- prol i firrditi@nchar et ueeld Qs tAemethath f osn seleictg ngedicuwht fiorre wezssel
suitable for pre-proliferation of the proliferation target cell has been

described i tthe SEQURNOLLI 86 AL | 2 St 8RIch S thahelitg ndlaseh t Pl @1y theweof is
herein omtted. In a case where adhesion of the pre-proliferation

o e oo R DA NET plRi b 100 HEsYERTthal Dl HEREGREN I

serumfree _ _ r ‘contain cell "adhesion _ cules’in the
Cel 1 adhes RLDI GRUIBES (69 bbBR HESHF 66T PATHEpEGH T SRS St so
that the description thereof is herein omtted.

the proliferation step are inoculated and cultured in the

10 serum-containing medium. It is preferable that, as a culture
cbndition, (A) the number of mesenchymal stem cells are 1 to
2x104 with respect to a medium (1 ml), (B) the culture
temperature is 37 °C + 1 °C , the culture time period is 48 to

96 hours, and (C) the mesenchymal stem cells are under 5%

15 CO2. By culturing the mesenchymal stem cells as described
above, it is possible to efficiently and earlier obtain a larger
number of the - mesenchymal stem ~cells which have
immunosuppression ability.

The mesenchymal stem cells cultured in the serum-

20 containing medium are subjected to the screening step, and
the mesenchymal stem cells whose immunosuppression ability
is maintained or improved are selected.

"As described aBove, the mesenchymal stém cells are

pre-cultured in the serum-free medium “A”, and are then

25 cultured in the serum-containing medium. Therefore, the



Mesenchymal stemcells may be subcultured at |east 20 once in the
pre-proliferation step, which is simlar to the proliferation step. It is
possible to inprove a culture condition by subculturing the nesenchynal
stemcells in the mddle of the pre-prd&9feration step. Note that it is
preferable that the pre-proliferation step is preferably carried out during

a period Z&fer&rﬂcplﬁ%my $@lh eellsireaiPEbthant infed et usblstis gré &Sve A -
33 - nethod for subcul turing nmesenchvrmal stemcells in the mddle of the

-prolif i i ! i f
e e T e

"proliferati tep", that the 5 iptign.thereof is herein .omtted.
(Bulture VSRR SERBrERGULBEA . CUIHeSH bR Bo SaRbE e Cor iy ¢ o

t he present invention may further include, before the proliferation step
(or bef or emash e- grer iHer.atiboh Breggnchyenpt uptcessells 10xREPEcttifify step
for selecting a culture vessel suitable for proliferation of the
mesenchymaimstamosah b pre§hevaret ffed tf araslébect Fogtheoul tsineevessshmsuig abl e
for proliferation of the mesenchymal stemcells has been described in the

"proliferatbked $hap" with tital rhBecdeItfinRlli oteiheeery dre benenhedyaNd ted.
(2) Serumfree additive for a mediumfor producing a cell preparation

The present, hPuaRts PRRLGN deR, @ S MEREE AdILL. ke Lo AulRdtwp for

produci ng a ce prepar ation confaining nmesenchyma , whose
I MMunosuppr essi o abiIiH i s maintained or inproved. The additive for a
medi um accor di ng\t'¢ tHé ﬁﬁ@@éh?ni% tion contains an FGF, a PDGF, a

TG 13, an HGF, an EG-, at |east one phospholipid, and at | east one fatty
acid. By addi ng The addiadweingr maeduedm according tdo the present

10 invention may further include, before the step (A), the step of:
(D) pre-proliferating the mesenchymal stem cells in a serum-
free - medium B containing an FGF, a PDGF, an EGF, at least
one phospholipid, and at least one fatty acid.

The term “serum-free medium B” is different from the

15 serum-free medium “A” described in the “proliferation step” in
that the serum-free medium B does not contain an HGF and
TGF-B. Components other than the HGF and TGF-p (an FGF, a
PDGF, an EGF, at least one phospholipid, and at least one
fatty acid) and a basal medium are the same as those of the

20 serum-free medium “A” described in the “proliferatio‘n step”,
so that the description thereof is herein omitted.

Further, in one aspect, the serum-free medium B
preferably contains a lipid antioxidant, which is similar to the
serum-free medium “A”. Further, the serum-free medium B

25 - may further include a surfactant. Further, the serum-free



25t he present invention to a conventionally public-known basal - 34 -
medium it is possible to use the conventionally public-known basal nedi um
as a serumfree nedium (serumfree nmedium"A") for producing the

cel | -preparation-contai ning nesenchynal3agtem cell s whose i nmmunosuppr essi on

ability is 5nmaintained or inproved. Exanpl es of a phospholi pid
cont ai ned ] . addit i o] [ di;ng 1194t e RLEeESERT A NVERtd on
enconpass %%ocglgﬁglt i %i c%:ac)lt d,fu?§§ggh(%ﬁg%%i ¢ %&% ?’ph(gsp at ?dlyrlﬁ nositol,

phosphati dyl, serj ne, . .phosphati dyl et hanol.am ne, phosphat i dyl 0 ol i ne,
and phosphéﬂedgfrfl{egl yzg‘Fol .eﬁlﬁgé'etjrSﬁosr&? liLHfldsBcaWet?g Egtggp{gron]ceo,ﬂo]arl wo or
nore types of the phospholipids can be used in conbination. In one

embodi ment deKRENQHAREPRE fOdT 2 e Tng AP oF HE oL 8 - t hB OFice SOIRPOAVINES on
cont ai ns an phosphatidi c acid and phosphatidyl choline in conbination.
15Furt her , atswseaphoshtedd pi dessopibdd idertihee ds dmom-dné eraine ddupl SAf sof
Exanpl es of the fatty acids contained in the additive for a nedium

accprdi ng {Ret hbsoiTeodiimant sepponpPass thol g€ aeisdriptiRirc ebkdeofi fwlenic
acid, arachidonic acid, nyristic acid, 20 palmtoyl acid, palmtic acid,

and steariﬁe@ggg.oghgvggditive for a medium according to this enbodi ment
may contain any one of those fatty acids alone or two or nore types of the

[BULY el 45 D CQIPLTSLEON. LU o 16,2001 e, ar A L imacep lno Lo
chol est'ero!d.le :se:r))grr-l—free medium B may be the same as fhose of the
serum-free medium “A” or may be different from those of the
10 serum-free medium “A”, provided that the contents of the
components fall within ranges of the contents of the
components of the serum-free medium “A” described in the

“proliferatioh step”.

In the pre-proliferation step, the mesenchymal stem
15 cells isolated from an animal (such as human) tissue by a
conventionally public-known method are inoculated in the
serum-free medium B, and are cultured until the number of
mesenchymal stem cells ié proliferated to become the desired
number of the mesenchymal stem cells. It is preferable that,
20 as a culture condition, (A) tissue slices (containing MSCs) of 1
to 500 mg are separated with respect to a medium 1 ml, (B)
the mesenchymal stem cells are inoculated, (C) the culture
temperature is 37 °C £ 1 °C, (D) a culture time period is 3 to
14 days, and (E) the mesenchymal stem cells are under the

25 5% COo.



The term "FG" used in the Specification neans a growh factor sel ected
“ froma fibroblast growh factor (FGF) famly, and is preferably FG--2
(bFGF). However, other FGFs of the FG- family, such as an FGF-1 etc., may
be selected. The term "PDGF" used in tfgl Specification means a growth
factor selected froma platelet derived growh factor (PDGF) famly, and is

preferably a PDGH) BBnelsed dia£Bs tdhe cle@IsnwH{Fh |re W elcletinto pre-

Specification neans a growh factor selected froma transform ng growh

ractor 13 (T Aeibamdsey 10A0G,bs Brelerabl oy THintad, HOWRNRIer OLher

TGF-13s of fam may ecte erm " HGF" ‘used in
the Specification neans a growm h factor selected fram a hepatocyte gr.owth
factor fanfiS®e iy t " EGRLS n%ﬁ%spﬁe&?%\k’%r f]zﬂzlttl'f%31 s@leec’(?tne(jéw an
15epi dermal growth factor (EGF) fanilig | n one enbodi nent, the

serum freesteadi welisy iney fuet efesabayncally eubichwh e tBeEesePesied
fromthe group consisting of a connective tissue growmh factor (CTGF), a

vagcul ar esidbthgtiabdgraomeh hagher MEESE)edafitban asceanrtineaPO0gaichcarspound.
The term "ascorbic acid conpound” used in the Specification nmeans ascorbic

acid (vitanmk&h) 2s6&Pnbi cadCiddzqiBsRhdr CERGEp1&S @l emeerd 1siter) ar to
t hose ascorbic acids. 25Note that growmh factors contained in the additive

2 e LGBl I PSR RD, BB o

~ My be produc _ _ I cat'i on. _ _ aspect, t

ont ai ng ot pRd I BECIaMC BTl | It To%i I GSALE Pod (PR (e

additive for a medium according to this enbodi rent may be DL-a-tocopherol

acet ate (viaaniod But.nTdne mg@isrréhtposrﬁiéala@ddpt remdgEa blyreel @i &icdlsr di ng

to the present invention may further contain a surfactant. The surfactant

cag ai ned iietir@naddirtévehtomesenchymal stem cells in the proliferation
step.

A method for culturing mesenchymal stem cells in the
pre-proliferation step in one embodiment is, for example, as
follows: the mesenchymal stem cells are inoculated in the

15 serum-free medium B at inoculation density of 2x10°
cells/cm?2; after that, the mesenchymal stem cells are
incubated for about one week while the serum-free medium B
is added therein every two days in an amount equivalent to
10% of the amount of the culture fluid at the inoculation until

20 - the number of cells reached 70 to 80% of a confluent state.
The mesenchymal stem cells thus cultured in advance in the
serum-free medium B are subjected to the proliferation step.
.This makes it possible to obtain a large number of

mesenchymal stem cells whose immunosuppression ability is

25 maintained or improved.



10medi um according to this enbodi nent may be Pluronic F-68 or Tween 80 in
one' enbodi nent . The additive for a nmedium according to the present
invention may further contain insulin, transferrin, and selenate. The term
"insulin" used in the Specification maygse 15 also an insulin-Iike growh
factor and may be derived froma natural cell or may be genetically

nodi fi ed. The a%gllé“ﬂg forh@ n%girdtérp a rd'b cfe%ﬂ@? g?géﬁ@éréfyenghgn may

further contain xarre¥’hasone, anot her glucocortic

(3) Kit for carrying out serumtfree. culturing wth -20respec ani mal cell
The preseﬁpeisﬁ\’/"éry}wg}?%r 1'\5€ir{§ie§etl[15e ‘sfbrt‘ilrFfPég'BaaﬁfFS%F%’gr% été dift}m or
producing a cell preparation contai ning a nesenchymal stemcells ,V\QOSG
i munosupresfsired lgbithiaty ai Preaprebilaedtiom i sigivisd Cathtc ddablt Vathop a
medi um (additive 25" A" for the nedium according to the present invention
- 37 - conduithereawels@el auPRGFe doTGhrdBfemamtibBF ofath EGFartdit Uleaskinde
‘phosphol i pid, and at | east one fatty acid.- The additive for a nedium

acepr di ng 40 thRe egsethyMantkom rellé urd hes prelitshe el liradhesipre-
nol ecul es. 5A kit for the additive for a medium according to the present

I nvention JRy;;eo ﬁiogl Zét”tel%ggheﬁle'f’%ﬁeﬁ 1555 L3m &k ihy nl BEdemateligast

one phosphol 1 pid, an st one fatty acid in one vessel, or separately

tain th ts. The kit f ) diti f di, di
T0o0 the piCoREIFRVERLHbrfSray " Fet REP I LBRALIH dATE<GaRaU bn Arah GEAPEs.

for selecting a culture vessel suitable for pre-proliferation of
the proliferation target cell has been described in the

10 “proliferation step”, so that the description thereof is herein
omitted.

In a case where adhesion of the pre-proliferation target
cell with respect to the culture vessel is not sufficient, the
serum-free medium B may further contain cell adhesion

15 molecules in the pre—proliferation step, which is similar to the
proliferation step. The cell adhesion molecules have been
described in the “proliferation step”, so that the deséription
thereof is herein omitted.

Mesenchymal stem cells may be subcultured .at least

20 once in the pre—pr_olilferati_on step, which is similar to the
proliferation step. It is possible to improve a culture condition
by subculturing the mesenchymal stem cells in the middle of
the pre-proliferation step. Note that it is preferable that the
pre-proliferation step is preferably carried out during a period

25 + from primary cell culture (PO) to third cell culture (P3). A



The cell adhesi on nol ecul es have been described in the "proliferation step”
of (1) Method for Producing Cell Preparation Containing Mesenchymal Stem
Cells" in the 15Specification, so that the description thereof is herein
omtted. By using the kit for -t3te-additive for a nedi um accordi ng
to the present invention to a conventionally public-known basal nedium it

i s possiblg didhdd e @ddiclilvarig t ha ceemeantinenal §yeBubt e tiskngwn thasal
medi um thereby preparing 20 a serumfree nmedium (serumfree nedium"A")

for producj ce arati ; {:nj.ng en gxpal S th S se
innunosupp#gggﬁgn gtiﬁ?ﬁ? ngng?%ﬁggﬁggﬂg? fﬁ%iﬁv% . 4 E%ﬂhﬁﬁh%%g%@P
Specification, the term "conmpgosition’ nmeans a CO”EQ@%tiQP in %hicg vari ous
mai N conpolEHtEC dr P dUntCATALYE 221 A BHE TnHe &rPEF ;PR ¢ HE P& SR {*2%Feans a
kit in which at - 38 - least one of the various main conponents is

cont ai ned baea wareafal desheibetham dhe nBrEHITEratip WHIERP theoridsdt 3h & he
‘various main conponents is contained. Therefore, it is easily understood
thad the gdestchipeaictontherebé iathteast amettesl phospholipid, and the at |east
one fatty acid included in the kit for the additive for a nmedi um accordi ng

to the present ipventhpd @is&elhe1eaienassitdigse described in the additive
for a medium The kit according to the present invention is a kit for 1

2 T ording to tl . s phase,
produci ng a ce Tp&%pq&%&hQQHQQH ﬁgﬂ%g%dg$5896?ﬁﬁﬁg1s&8”‘ﬁﬁe S A ﬁea

0
i rMmunosuppr essi on abi | 'S nain I mproved, and inclu st
the additive for,a nediu adqditive "A' faqr medi, um)_accordi ng to_ the
present i n%ﬁ?Pé}PnFH??%g)FL,grdrh%r kil or 3?71%%% e %’F%légefﬁatilﬂ\?ensttieé)n may
15 further include the additive B for the nediun1containing an FG-, a PDGF,
an EGF, at (¢rashelmie phibsph@rieppaclidagasion eagtcPhe fat £jilhera. Xesect hat
t he description of the "serumfree nmediumB" can be also read as the
des@ri pti osefoctite Saddi tfove Rlkotinpe arediintire20(esSer smifalele cidt uri ng
medi um for produci ng cel
proliferation of the mesenchymal stem cells. The method for
selecting -a culture vessel suitable for proliferation of the
mesenchymal stem cells has been described in the
“proliferation step”, so that the description thereof is herein
15 omitted.
(2) Serum-free additive for a medium for producing a
cell preparation
The present invention provides a serum-free additive for
a medium for producing a cell preparation containing
20 mesenchymal stem cells whose.immunosuppression ability is
maintained or improved. The additive for a medium according
to the present invention contains an FGF, a PDGF, a TGF-j,
an HGF, an EGF, at least one phospholipid, and at least one

fatty acid. By adding the additive for a medium according to

25 the present invention to a conventionally public-known basal



pr epar ation The present invention provides a serumfree culturing
medi um for producing a cell preparation containing nmesenchymal stemcells
whose i mmunosuppression ability is 25nmaintained or inproved. A culturing
medi um according to the - 39 - present34 nvention contains an FGF, a PDGF,
a TG--13, an HG-, an EGF, at |east one phospholipid, and at |east one fatty
aci d. The sddivrmngdtnedipomsibtertd nge ahtheopresend niadixe i bhice&m denused
as a serumfree nedium (serumfree nmedium"A") for 5 producing a cell

preparat i og, et ﬁiéﬂfwmﬁ%&ﬁ%hy@fﬁuﬁlﬁ%ceﬂléalmsgémn@wmm

aﬁl lity is maintalned or Inproved The cul turing rredl um according to
the present,jnvention caontai ns an FGF a PDGE, a T G-,

10 at IeastAo)ne pﬁ%spholprﬁ’ CHAE at tIeast ocneellf aé%l“ gﬁaf%%HQ
conponent s may be Si rru taneouslﬁ ad ed to the basal medi u

ot at ol AP Y AR | 1S E TR Celin- Blh Q3¢ TP HERDORG RN £ 8510y FRH L 1S

according to the present invention only needs to contain the conponents
corit ai ned meintainsaddirtimeprbgeda medi um or the conponents contained in the
kit for the additive for a medium The basal nedium for
constituting theEgun ptés®Madpumsadeorigidgcdnthheedr asem addderiveofon s not
particularly limted, provided that the basal nmediumis a basal nediumfor

20 ani mal gell, %mYY@hC*hddéoM?ﬂd @BMH@ Hf»ie%eﬂtelﬁwénfﬁ%uah@}ﬁp@@pl es

of preferabl e basal I a enconpass F12 medi um a DVEM nedium an

S S R S T T 08

one enbod, g%rgsp}?a‘gl%d;flug]ellﬂ&e\mb%hosapnh%rl ethanolamine, phosphatidyl

10 choline, and phosphatidyl glycerol. Those phospholipids can

be used alone, or two or more types of the phospholipids can

be used in combination. In one embodiment, the additive for a

medium according to the present invention contains an

phosphatidic acid and phosphatidyl choline in combination.

15 Further, those phospholipids may be derived from animals or
plants.

Examples of the fatty acids contained in the additive for

a medium according to this embodiment encompass linoleic

acid, oleic acid, linolenic acid, arachidonic acid, myrist.ic acid,

20 palmitoyl acid, palmitic acid, and stearic acid. The additive

.for a medium according to this embodiment may contain any

one of those fatty acids alone or two or more types of the fatty

acids in combination. Further, the additive for a medium

according to this embodiment may contain not only the fatty

235 acid(s) but also cholesterol.



- 40 - DVEM are m xed at a ratio of 1:1 is preferable as the basal nedium
for’ constituting the culturing medium according to the present invention.
(5) Culture nethod for producing cell preparation The present

i nvention provides a culture nethod ferd3roducing a cell preparation

cont ai ni ng nmesenchynmal stem cells whose i nmunosuppression ability is

mai nt ai ned or inMpievedrihe“td Fur e gt hod ateor Sipegificathenprmasenis a
“invention includes a step (culture step "A") in which the 10 nmesenchynal

stem cel | Sg%@tEUkéef&d éé‘letd”t‘édefEHH’iféeﬁbrf%qjl'é@t Gg%umhf rree taRdi HOEA")

cont ai ni ng-an FG-, PDGF, an HGF, an E | east one
h hol d t l. t t d di
Fo the pr o5ghi ot %ﬁ%rfﬁ%r%%fy RS R TegFLYEE, TR sgar ding

order to culture the nesenchymal stemcells, The cu] ture_ net hod
accor di ng b thee Ipdsdamilyventichn amya® uFCHer L i akG-udB1ahebbr sClgRied t ure
step "A", a step for culturing nmesenchymal stemecells (culture step B) in

t hés ser um Thee tred UR BGIBht asailngnanhEGS, pecPDGR ioan EERN @it 2 29rewdh one
phosphol i pid, and at |east one fatty acid. Note that the "culture
step A" anthdthe 'selbtuse step B glerte¢spoddrived herdwrhl fhetat i @rDstEp" and
the "pre-proliferation step”, respectively, in the method for producing a

cel | prepagatian G qgngpgf pﬁ@y@%}m&}ﬁ HBest|$ ﬂé@lﬁﬁAQ' W%%Otéﬁ%

pr esent |nvent| on. Accordi ngly, - 41 - description of

Pr oduci ng. CBUTF B opaP At ot CHRE a H g ES BaiTe nUNGT S St dhn %afn“ ) RRe
Speci f cat Is(e)lnecctaergi bf?o?rllsg ‘crreaar(ljsﬁ)srr%?ggdgigwt%Ifgrclzsto(r)th(h TGF-B) family,
10 and is preferably TGF-B3. However, other TGF-fs of the TGF-f
family may be selected.

The term “HGF” used in the Specification means a
growth factor.selected from a hepatocyte growth factor family,
and the term “EGF” means a growth factor selected from an

15 epidermél growth factor (EGF) family.

In one embodiment, the serum-free medium “A” may
further contain at least two factors selected from the group
consisting of a connective tissue growth factor (CTGF), a
vascular endothelial growth factor (VEGF), and an ascorbic

20 acid compound.

The term “ascorbic acid compound” wused in the
Specification means ascorbic acid (vitamin C), ascorbic acid-
2-phosphoric écid,'or a compound - similar to those ascorbic
acids. |

25 Note that growth factors contained in the additive for a



5"culture step A" and "culture step B", respectively. ~I'n one

enbodi nent, the culture nmethod according to the present invention nmay
include a step for simultaneously adding an FG-, a PDG-, a TG--0, an HGF,
an EG-, at |east one phospholipid, and &b -l east one fatty acid to the basal
10 nmedium In one enbodi nent, the culture nethod according to the present

i nvention frydiiel Hde oaxdshgptd hagdigisnt dnvled thasam apdbeimaanr&Gar a
PDG-, an EGF, at |east one phospholipid, and at | east one fatty acid at

once. The Hﬁ;ﬁ'b Fodtiésd diieulaflodiri¢d tigd,. provided that the basal
15mediumi s rreerdT?ur% for awma celll s, Wwhi clh is 1Wel | -known in this field.

(6) Further usa Accordin 1:h resent | pventio de i bed
above, it is pos b1 Rt 8SBF8TEI £l %?%‘58%%% i?%rt e%nsée(?ﬁ?n&f raeégc%fdlglgg{ﬁ 20
serum nmedi um the nmesenchymal stemcells at a speed equal, to or higher than
t hat obt ai He® PRERCBASE feton ﬁE%%fﬁ’iﬁyﬁﬁP%ﬂ%?ﬂ %eﬂpédaﬁé‘tb‘ﬂﬁ‘{#’ég' in

t he serum contai ni ng medium and i nmunosuppression ability of the
mesenchynal hst émpiceldstivkid aprtokbihdraned anethei adalinist: dori aprosétim
25Further, the mesenchymal stemcell proliferated in the - 42 - present

i nvention whtehddagned thaveeidieod e genagi by BLeasebecpihvwalol aoeteased.
Differentiation ability of the nmesenchynal stemcells proliferated in the

present i “ﬁﬁ@gh?ﬂq (gge;Lapgpt é-rhtbporcﬁtgﬁéﬁtl)Th’%c%(ilit@Géonf’mﬁnn@e&ﬁhhl

preparatio containing such nmesenchymal stemvcells is admnistered to a
patient, it is ossi'tﬂe ot only tQ realize a great &r {a [

t r eat ment B&?Sﬁgéngf Ohetr}h%sgﬁgﬁ§ﬁgl EVSHE8M st }%fl{;}gg ogégfttgg{li vely
suppress i mmunorejection which is a |arge problemfor the transplantation
treat nent . SWfactantpakbs isupesdepite ¢ontatree dhe T RAISHVE p@’tri éht and
realize a stable treatnment. It is unnecessary to consider a lot difference
of IO he ser umgdasncenparsdivg tte dhdeneemb o dnele el apr drarRBltimmisr dthiced by
use of the serum This makes it possible to realize a stable cure rate in
the transphant@tde@N 80 in one embodiment.

The additive for a medium according to the present
invention may further contain insulin, transferrin, and
selenate. The term “insulin” used in the Specification may be

15 also an insulin-like growth factor and may be derived from a
natural cell or may be genetically modified. The additive for a
medium according to the present invention may further
contain dexamethasone, or another glucocorticoid.

(3) Kit for carrying out serum-free culturing with

20 respect to animal cell

The present invention provides the serum-free additive
for a medium for producing a cell preparation containing a
mesenchymal stem cells whose immunosuppression ability is

maintained or improved. The additive for a medium (additive

25 “A” for ‘the medium) according to the present invention



15t r eat nent. It can be said that the nesenchymal stemcells
contained in the cell preparation produced by the present invention
maintain a function of affecting an inmmune effecter cell, which function

t he mesenchymal stemcells originally-30-have. The nesenchynmal stemcells
have an i mmunoregul ati on effect and an inmune tol erance effect, so that it
can be expesthediidaintheRehbl PIy@ParatTor -y, oducedG By dheErEsentt ldawient i on
is used for treatments to exhibit those effects. Further, it can be al so
expected that %g s ﬁﬂfb@%?‘a&{natgmlgg@%l(l)ﬁeaf}ﬂ‘%rvdéﬂgdt aibe §8ldive for
preparation produc y'the - 43 - present invention also serves as a
function of the.anti-inflanmtory effect of the.nesench te in
{r anspl antat FORaT ke RERPTOFEL e T bePESPFhdy dBSERGH T p el ol
exhibit an anti-aging effect by exhibiting the anti- 5inflamuatory effect
of the nesErcdaicedl @flepian moleculgfe cel| preparation produced by the
present invention can be used for treatnent for a |ocal disease, in which
treatment the nedekéhyfml tdtenadditivearferadnimiestiemed adoooalilng to the
adm nistered) to a site which needs transplantation of 10 the mesenchynal
stem cel | spréseaddiriventidly @dRi ricsterinng 1t feGFgsaneyGd, ste@Ed | arto a
whol e body, i.e., by adm nistering the nesenchymal stemcells into a vein
etc. and c yi t n | ste wh - it 1

possi bl e { B4 T balsiratg Faminars Sng ariosrn APl RaR, M et % an
acute GVHD.etc. caused.by bone nmarrow transplantation etc. lt. is erefore
expect ed tgatrté{nmalgéal yl?rerB\?e & SO i’va‘?rra?eep%ah?ojlr}’ansc.orﬁﬁltrhert, r})asecel I
preparation produced by the present invention is a cell preparation,
produced bgosePaRerytse Thet ik foactBedRrAG f1va fegepumed Bilth - IHENF or a
differentiation factor is not nonspecifically adsorbed together with a
self@m prot ednthe @resamgpliantattion makegr ifalrtduweech casntaimandeld etdhesion
Accordingly, a tissue-regenerative power caused by the transplantation of
the cell prepRAtieqn produced by the present invention is greatly high.
25This | eads a high therapeutic effect. It is needless to say that

The cell adhesion molecules have been described in the

“prolifel;ation step” of “(1) Method for Producing Cell

Preparation Containing Mesenchymal Stem Cells” in the

15 Specification, so that the description thereof is herein omitted.

By using the kit for the additive for a medium according

to the present invention to a c_onventionally public-known

basal medium, it is possible to add the additive to the

conventionally public-known basal medium, thereby preparing

20 a serum-free medium (serum-free medium “A”) for producing a

cell preparation containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved.

In the Specification, the term.“composition” means a

composition in which various main components are contained

25 "in one material, and the term “kit” means a kit in which at



- 44 - it is possible to performtreatnment in which both |ocal

adm ni stration and whol e-body administration are perfornmed in conbi nati on.
The i munosuppression ability of the nesenchymal 5 stemcells contained in
the cell preparation produced by the pr&sent invention is naintained or

i nproved, and the nesenchymal stemcells suppress inmunorejection caused

when transgla@it aiheon fi $hpekfat ses rhhihScbﬂ@ﬁ@fn(yrﬁtspﬁssbbh&aﬁﬁedsent e
mesenchymal stemcells for treatnment in which a non- 10 self tissue or

cel | I's Lran3ulant sk xenohAansmhentaitonh !l 9nanohhen RRESAR 12 gfonele and a

reci pient are er ent e nesenchynmal stem ce can be al so preferably
used not onlfl. for allotransplantation (all o%ngi cghranﬁ(ﬁ)l ant at.i oné b% use
of a human’4194% BAIR ROFBRCEAT SHEP GPROAFRFD- 15DSEAE Y ansbI &nt &P e
(heterotranspl antation) by use of an aninmal (other than human) tissue or an
ani mal (otwederapodundhptcetthe growth THa OIS, pridpar at ol egrsddueed by
the present invention exhibits the i mmunosuppressive effect earlier than a
20 5convent phoalpeEspind hynmt shenat eldass tpoodudedtpyacse iofclonded an the
serumcontai ning medium so that the cell preparation of the present

invention kf desi ke @ity €xhibi imadihei apeubiradiskf €6t the Ppreassmwhere
transplantation is perfornmed. It is therefore expected that the cell

pr epar at i o : res invent i i.n e 7= -
N L B R R
cells accordi P&to t he present invention, may further include, before the
step (B), I8y of: (O culturing, in a medium containing serum the

5mesenchymal stem cells which have been subjected to the step (A).
The kit according to the present invention is a Kit for

10 producing a cell preparation containing mesenchymal stem
cells whose immunosuppression ability is maintained or
improved, and includes at least the additive for a medium
(additive “A” for a medium) according to the present invention.
Further, the kit according to the present invention may

15 further include the additive B for the medium containing an
FGF, a PDGF, an EGF, at least one phospholipid, and at least
one fatty acid. Note that the description of the “serum-free
medium B” can be also read as the description for the
“additive B for the medium”.

20 (4) Serum-free culturing medium for producing cell
preparation

The present invention provides a serum-free culturing
medium for producing a cell preparation containing
" mesenchymal stem cells whose immunosuppression ability is

25 maintained or improved. A culturing medium according to the



It is preferable that the nethod for producing the cell preparation

cont ai ni ng mesenchymal stemcells further includes, before the step (A),
the step of: (D) pre-proliferating 10 the rresenchyrral stemcells in a
serum free nedium B containing an FG-- 3 PDGF, an EG-, at |east one
phosphol i pid, and at |east one fatty acid. The met hod may further
i ncl ude t heresdeapt dhvepRioscreertangst he FEsRNChPIRGESt 2T G5 #hi BIGHY not
have 15tunorigenicity, fromthe mesenchymal stemcells proliferated in the

step (A). an EGF, 5'@ lteré%trr@hléoﬁhfo%g)lﬂ’éﬂ ai, Non §net cehkt IePaRAL Ofid.

cont ai ni ng mesenchynmal stem ce ccording to the present invention, it is
pref er abl that in.the step (A, the 20rre h | tem e
proliferat %/ubts%“&g én(?gil PSP a\%ggglmgw? a%é/rf)faressepﬁo Iﬁ?%%@ (?Iénc%P t he
mesenchymal stem.cells In the nethod for producing,a cel

preparati g cbpedi AFNG HEEBARHYAE MY BeI(PSTR chEFnﬁlq%“%We“ﬁ‘r”ésfé’ﬁt
invention, it is preferable that the serumfree nmedium"A" 25further

col ai ns qeﬂddadl’nngi en oollequiegmtatibime stepaiing menchymal $temhe

met hod for producing the cell preparation containing nesenchymal stemcells
accor di ng deéll$ hexwplogsent m mvensd s omp tdsioeseathiyinnl st emapidaimmy e
subcul tured at least once in the step (A). 5In the nethod for producing the
cel I prepgrabig8Qed.

The culturing medium according to the present
invention contains ah FGF, a PDGF, a TGF-B, an HGF, an EGF,

10 at least one phospholipid, and at least one fatty acid, and
those components -may be simultaneously added to the basal
rned.ium, or may be separately added. That is, it can be said
that the culturing medium according to the present invention
only needs to contain the components contained in the

15 additive for a medium or the components contained in the kit
for the additive for a medium.

The basal medium for constituting the culturing
medium according to the present invention is not particularly
limited, provided that the basal medium is a basal medium for

20 animal cells, which is well-known in this field is medium, and
examples of preferable basal media encompass a Ham’s F12
medium, a DMEM medium, an RPMI-1640medium, and an
MCDB medium. Those basal media can be used alone, or two

or more types of the basal media can be used in combination.

25 In one embodiment, a medium in which an MCDB and a



cont ai ni ng mesenchvmal stemcells according to the present invention, it
preferable that, in the step (A), the subculturing is perforned in such a

way that the nesenchymal stemcells are peeled off by use of a cell

10r enovi ng agent whi ch does not contai-i4@-conponent derived froma mamal
or a m croorgani sm The met hod for producing the cell preparation

cont ai ni ngﬂmgg\?lcggg‘;}né&%n&@é %‘ﬁ%‘?ipoéﬂilnlq 49 bherdPFr LSRN d MRNH HFa] MRY

e step 150f: selecting the culture

further
vessel

inclu

re the step

sui table for. the

rol.iferation of mesenchy.mal stemcells.
In the met FodFor™ pfrogddzcolpnstlgHglré%lﬂje Cutlpl?{]ino% DEWTHL HEN AN S o

ng pr épar a contail ni ng  nmesenchymal

is

stemcells according to the present invention, the phospholipid is selected

fromthe gfERGpPPORONREIIEMERYI8P phosphati dic acid, |ysophosphatidic acid,

phosphati dyl i nositol, phosphatidyl seri ne, phosphat i dfll _ '
et hanol ami ne, phogph&tuldylrechot imed  famdpphdsshatg dgll grgpereltion

In the nmethod for producing the cell preparation 25contai ni ng nesenchynal

stegn cel | s accor@hrg preddet pieg€Ation provides a culture method for

10

20

producing a cell preparation containing mesenchymal stem
cells whose immunosuppressi.on ability is maintained or
improved. The culture method according to the present
invention includes a step (culture step “A”) in which the
mesenchymal stem cells are cultured in the serum-free
medium (serum-free medium “A”) containing an FGF, a PDGF,
a TGF-B, 'an HGF, an EGF, at least one phospholipid, and at
least one fatty acid. In the culture method according to the
present invention, the serum-free culturing medium can be
used in order to culture the mesenchymal stem cells.

The culture method according to the presenvt invention
may further include, before the culture step “A”, a step for
culturing mesenéhymal stem cells (culture step B) in the
serum-free medium B containing an FGF, a PDGF, an EGF, at
least one phospholipid, and at least one fatty acid.

Note that the “culture step A” and the “culture step B”
correspond to the “proliferation step” and the “pre-
proliferation step”, respectively, in the method for producing
a cell preparation containing mesenchymal stem cells

according to .the present invention. Accordingly, the



- 47 - invention, the fatty acid is selected fromthe group consisting of
linoleic acid, oleic acid, linolenic acid, arachidonic acid, nyristic acid,
pal mtovl acid, palmtic acid, and stearic acid. An additive for a nedium
according to the present 5invention may4fiurther include cell adhesion

nmol ecul es. A kit according to the present invention, further

include angaddiripvieB for aned uprsontabhing artEEF, & fPGnhan EQre-at
| east one phospholipid, and at | east one fatty acid. The iInvention being

many ways. PAOTHeaH | oREBre Hbt 10 be TSgGba B8 & HGBFEURE Ottt he

spirit and _scope of the invention, and all such nodifications as would be
obvi ous t oPER® R HPBd FRTIRENARE aMe panehdenad o DeencCsdés witkhi Bhehe

scope of the following claims. 15 Al the professional literatures and
Pat ent Lit &raufecadésor idam ibe taksSpeaciad casi dhearécgqavipdoas ref etleace in
the Specification. Exanples 20Herei nafter, the present invention wll be

spexi fi cal Fyudeses isreeh W tdntef enbnees tarex@m! £sspbeverdy, the present
invention is not limted by the Exanples. [Exanple 1] The foll ow ng

experiment was Cahl b@d QhbAbden®e! bheuldwii®re method according to
the present invention may include a step for simultaneously
adding an FGF, a PDGF, a TGF-B, an HGF, an EGF, at least
one phospholipid, and at least one fatty acid to the basal
10 medium. In one embodiment, the culture method according to
the present invention may include a step for adding, to the
‘basal medium, an FGF, a PDGF, an EGF, at least one
phospholipid, and at least one fatty acid at onée. The basal
medium is not particularly limited, provided that the basal
15 medium i1s a medium for animal cells, which is well-known in
this field.

(6) Further usage
According to the present invention as described above,
it is possible to proliferate, even in the serum-free or a low-
20 serum medium, the mesenchymal stem cells at é speed equal
to or higher than that obtained in a case .where the
mesenchymal stem cells are cultured in the serum-containing
medium, and immﬁnosuppression ability of the mesenchymal
stem cells thus proliferated are maintained or improved.

25 Further, the mesenchymal stem cell proliferated in the



- 48 - Mesenchy-mal stemcells derived froma human bone marrow
(bone-marrow derived hMSCs) were bought from Lonza Wal kersville, Inc.
(hereinafter, Lonza Inc.), and the nmesenchymal stemcells were cultured in
Mesenchymal Stem 5 Cel |l Basal Medium (M&CBM) (Lonza Inc.) added with
Mesenchymal Cell G owth Supplenent (MCGS) (Lonza Inc.), a serumcontaining

megl Sm (W&?p'l%@erﬁlo&? &hﬁ@huﬂl*d‘ r&@t mgg@méﬁéh%ogm%gﬁmle3 larkable 1

selectively increased. Differentiation ability of the

mesenchymal stem cells proliferated in the present invention
(see Patent Literature 1). Accordingly, when a cell preparation
5 containing such me-senchymal stem cells is administered to a
patient, it 1is possible mnot only to realize a great
transplantation treatment because of the mesenchymal stem
cells, but also to effectively suppress immunorejection which
is a large problem for the transplantation treatment. This
10 makes it possible to reduce the burden on a patient and
realize a stable treatment. It is unnecessary to consider a lot
difference of the serum, as 'compéred with a conventional cell
preparation produced by use of the serum. This makes it
possible to realize a stable cure rate in the transplantation

15 treatmeﬁt. |
It can be said that the mesenchymal stem cells
contained in_the cell preparation produced by the present
invention maintain a function of affecting an immune effecter
cell, which function the mesenchymal stem cells originally
20 have. The mesenchymal stem cells have an immunoregglation
effect and an immune télerance effect, so that it can be
expected that the cell preparation produced by the present
invention is used for treatments to exhibit those effects.
Further, it can be also éxpected that the mesenchymal stem

25 cells according to the cell preparation produced by the
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present invention also serves as a function of the anti-
inflémmatory effect of the mesenchymal stem cells in
transplantation treatment. Further, the cell preparation 1is
expected to exhibit an anti-aging effect by exhibiting the anti-
inflammatory effect of the mesenchymal stem cells.

The cell preparation produced by the present invention
can be used for treat'ment for a local disease, in which
treatment the mesenchymal stem cells are administered
(locally administered) to a site which needs transplantation of
the mesenchymal stem cells. In addition, by administering the
mesenchymal stem cells to a whole body, i.e., by
administering the rhesenchymal stem cells into a vein etc. and
conveying the mesenchymal stem cells to a whole body, it is
possible to treat strong immunorejection more effectively
because of an acute GVHD etc. caused by bone marrow
transplantation etc. It is therefore expected to remarkably

improve a survival rate of humans. Further, a cell preparation

produced by the present invention is a cell preparation

produced by serum-free culture. Accordingly, a useful growth
factor or a differentiation factor is not nonspecifically
adsorbed together with a serum protein to a transplantation
material such as ceramics etc. Accordingly, a tissue-
regenerative power cau.sed by the transplantation of the éell
preparation produced by the present invention is greatly high.

This leads a high therapeutic effect. It is needless to say that
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it is possible to perform treatment in which both local
administration and whole-body administration are performed
in combination.

The immunosuppression ability of the mesenchymal
stem cells contained in the cell preparation produced by the
present invention is maivntained or improved, and the
mesenchymal stem cells suppress immunorejection caused
when transplantation is performed. It is therefore possible to
use the mesenchymal stem cells for treatment in which a non-
self tissue or cell is transplanted (xenotransplantation) to
another person (a donor and a recipient are different). The
mesenchymal stem cells can be also preferably used not only
for allotr.ansplantation (allogeneic transplantation) by use of a
human tissue or a human cell but also for
xenotransplantation (heterotransplantation) by use of an
animal (other than human) tissue or an anifnal (other than
human) cell.

The cell preparafion produced by the present invention
exhibits the immunosuppressive effect earlier than a
conventional mesenchymal stem cells produced by use of only
a serum-containing medium, so that.the cell preparation of
the present invention is desired to early exhibit a therapeutic
effect’ in a case where transplantation is performed. It is

therefore expected that the cell preparation of the present

invention increases the cure rate.

I A



Ot...

10

15

20

cd4g 40 i.. .5tt b'0o0...0ba>.... M4.10 .10 4.? 4+ ai0

The method for producing the cell preparation
containing mesenchvmal stem cells according to the present
invention, may further include, before the step (B), the step
of: (C) culturing, in a medium containing serum, the
meéenchymal -stem cells which have been subjected to the
step (A).

It is preferable that the method for producing the cell
preparation containing mesenchymal stem cells further
includes, before the step (A), the step of: (D) pre-proliferating
the mesenchymal stem cells in a serum-free medium B
containing an FGF, a PDGF, an EGF, at least one
pho.spholipid, and at least one fatty acid.

The method may further include the step of: (E)
screening the mesenchymal stem cells which do not have
tumorigenicity, from the mesenchymal stem cells proliferated
in the step (A).

In the method for producing the cell pfeparation
containing mesenchymal stem cells according to the present
invention, it 1is preferable that, in the step (A), the
mesenchymal stem cells are proliferated by use of a culture
vessel suitable for proliferation of the mesenchymal stem cells

In the method for producing a cell preparation
containing mesenchymal stem cells according to the preseﬁt
invention, it is preferable that the serum-free medium “A”

further contains cell adhesion molecules in the step (A).
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In the method for producing the cell preparation
containing mesenchymal stem cells according to the present
invention, the mesenchymal stem cells may be subcultured at
least once in the step (A).

In the method for producing the cell preparation
cdntaining mesenchymal stem cells according to the present
invention, it 1is preferable that, in the step (A}, the
subculturing is performed in such a way that the
mesenchymal stem cells are peeled off by use of a cell
removing agent which does not contain a component derived
from a marﬁmal Or a microorganism.

The method for producing the cell preparation
containing mesenchymal stem cells according to the present
invention, may further include, before the step (A), the step
of: selecting the culture vessel suitable for the proliferation of
the mesenchymal stem cells.

In the method for producing the cell preparation
containing mesenchymal stem cells according to the present
invention, the phospholipid 1is selected from the group
consisting of phosphatidic acid, lysophosphatidic acid,
phosphatidylinositol, phosphatidyl serine, phosphatidyl
ethanolamine, phosphatidyl lcholin_e, and phosphatidyl
glycerol.

In the method for producing the cell preparat.ion

containing mesenchymal stem cells according to the present



on 050 g" 0"0.t co 446 -51- A spleen BALB/c (H 2d) as a nouse spl enocyte.
bought from CHARLES RI VER LABORATORI ES JAPAN, | NC. was

gr oundandhenol i zed, t henwassuspendedi n 19%-BS/ Advanced PRML ( G BCO)
was used in an experinent. 5(2. Activatd4ddon of spleen cell) <2-1:
Stinmulation by mtogen> Mouse spleen cells (1x105) were inocul ated

on each wahlveaftian96tMel fxtRlyateid ardssleé o @tfednbythRheirbelp kbmyidtshat e
13-acetate (hereinafter, referred to as "PMA") (2.5 ng/ 1) and 10i ononycin

(125 o, T i P B R g Sl s
were sti nur!flz}iftr?gti%ya%ri] i,-pCeHSmgt%}ﬁ gg{cw %)a??rgit?gtaic-i ,Zasngosg’egglcmaz;id.
-An additive for a medium according ‘to the present
5 invention may fufther include cell adhesion molecules.
A kit according to the present invention, further include
an ad.ditive B for a medium containing an FGF, a PDGF, an
EGF, at least one phospholipid, and at least one fatty acid.
The invention being thus described, it will be obvious
10 that the same way may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to o.ne skilled in the art are intended to
be included within the scope of the following claims.
15 All the professional literatures and Patent Literature

described in the Specification are quoted as reference in the

Specification.

Examples
20 Hereinafter, the present .invention Wﬂl be specifically
described with reference to Examples, however, the present
invention is not limited by the Examples.
[Example 1]
The following experiment was carried out.

25 (1. Cell culture)



15(3. Co-culture of activated spleen cell and hMSC derived from bone

mar'r ow) As a pre-process of bone-marrow derived hMSCs, the

bone- marrow derived hMsCs (1x104) is inocul ated on each well of the

96-wel | -pl ate, and adhesi on of the hMsS@g to each 20wel |l was confirmed (in
few hour or one-night culturing), and after that, the hMSCs were irradi ated
Wi th gamma i rra%féfs'emwr%v m43e FEn? 9P §6tvedD BRAAEL Y - hThan bRkt s
cell division of the hMSCs. Then, the nouse spleen cells activated as
descri bed abave wer inoculated o h Cs

adher ed, dR4TReR O@u‘?tu?@EIOWt e??&é‘%‘c’)‘ﬁjéf_\/[ééggh ‘?rglf%os.\?%gfg?{\?e o

(4. CeII proliferation nmeasur [ 3F1 d dto
each wel | lePnERe Wrﬁlk(?rééf}'uﬁndhﬂﬁe faeremaily nLPﬁtgaco- ' ggﬁd t he
hMsCs were 5 cultured for another 8 hours. The cultured cells were

adsor bed tmesegielsynial tsdem agellFhyeirdi seliuradei naM ancehEadl Atamqui d
scintillation counter, thereby neasuring proliferation of the cells . (5.
Resul ts) 10Resulggsal the diersul {MSCEMY he(lhdbgadethved faddetonerith

Mesenchymal Cell Growth Supplement (MCGS) (Lonza Inc.), a
serum-containing medium (MSCGM medium) or in a serum-
free medium 1 shown in Table 1.

Table 1
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| Munosuppr essi ve

anti - CD28 sti

activated nouses $
t he MSCGM ned| LEmj

bone- mar r ow deréL ge
proliferative
bone-marrow d

a graph show

marr ow on PNA
proliferation

bone- marr ow der F\/e

graph show ng

the PMA and i

proliferation

bone- marr ow der i wve

shown in Figs|

suppressed pr

stinulation a

anti - CD3/ anti
hMSCs in the
t he bone-marr

serumfree me

Table 1 (continued to the next page.)

in the MSCGM nmedi um contai ni ng 10%
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are shown in Figs.

1to 449n Figs.
andard deviation. Simlar
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rébc ions in a case where activated nouse T ceIIs and
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[ Exanpl e 2]
hMSCs on T cel

carri ed out

An i mmunosuppr essi ve effect of bone-marrow derived

hod -54- and cells and nedi

o

and Exanple 5

proliferation caused by a nouse m xed 25| ynphocyte reaction
(MLR) was tested. An experinent

this experiment are the sane as
derived from bone marrow were inocul ated on each well
a pre-process of the bone-marrow derived hMsCs,

uns used in

Se of Exanple 1. The hMSCs (2 x 104)
of a 96-well-plate as

2 wWas

in the sane way as Exanple 1. Muse spleen cells were activated

by co-culturing nouse spleen cells (2x105) and dendritic cells (BMDCs)

derived from nouse bone marrow (3. 3x104)

(MR stimul ati on)
cells which were

col l ecting and he
CHARLES RI VER LAB
with a nmedi um cha
FBS/ Advanced PRM

cells by use of LI
culturing the bong
cells; and 20irra(
gama cel |
pre-cultured in tl
derived hMSCs subj
MSCGM nedi um W t

40 exag

1
nhy

Table 1 (continued from the previous page.)
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-55- cells activated as described above. Results of the experinment are
shown in Figs. 5 and 6. Figs. 5 and 6 are graphs each show ng the

i mmunosuppressi ve effect of bone-marrow derived hMSCs on the T cel
proliferation caused by the MLR 5 Eachivalue is shown by average
standard deviation. Simlar results can be obtained fromresults of

i ndependent expexi gphden viBiAdIBWer eHead)i & Quindhseespienoeetéi besight g. 5
shows results of the third day in the culturing, and Fig. 6 shows results
of the fouﬁfrio*}nda&HRRtL@sCUﬂaW g LNB@RAT@R@E‘SM ngspatle [Riterwad
shows results of a case where t were pre-cultured’in the MSCGM
medi um and cultured in .the seru contaln medi_u and_the letter ".S"
shows resut@"E a C%Eg'mhé?%HVﬂz 25 ksCs Q%gg pretd ItuFéﬁ”?%nﬁﬁg nedlum 1
and were cultured in the serun}contalnln medium _ 15 As shown, in FIgS 5
and 6, thelHorBSYRganged FRIVhMES B oRe- wast Used ih 3 ReSRRATIRER L

‘mai ntai ned an activated T cell prollferatlon suppression effect |ike the
borte- mar r ow der i (dAkMSCstipneo€ W i lereed ciedl)t he MSCGM nedi um  The bone- marr ow
derived hMSCs pre-cultured in the MSCGM 20 nmedi um showed t he

i mmunosuppr essi vezef t extinonld fieof ey hiktdgesiof the co-cul turing, nmeanwhile,
t he bone-marrow derived hMSCs pre-cultured in the nedium 1 already. showed

t he i munosuppr 1}(§e?;§]1'v%%s%%lf§ 1Wd§ da@fe 588150 GUW AU ARE- wUMat i's,

t he bone-rmarrow derive pre- uItur in t 25medi um 1 showed
|nnunosuppr 55| effect earlier rth th h data was not
shown, the° oﬂe 't © ﬁlﬂlﬁ ‘?fec?rhﬂ/séélrﬁlr“él ﬁ?%dg:hr‘? ?Dnog Iﬁlr}ﬁ 1S EhGned
simlar results with respect to the mto en stinulation T ce

prol i f er at 18naasdataelhgrainedser afefe tx jagul BMHn) 12cel ng/ml) and
S5proliferation. It was confirned that, as shown in the results of

ExEOpl es li@mdn?ycirhd 1Renegyanipw deri ved hMSCs cultured in the nmedium 1
not only nmaintained the activated T cell proliferation suppression effect,

but al so exhi bi t ed-bhestikPuastiiortRd ah GetD By ahif &rBtign suppression
effect earlier than the bone-marrow derived hMSCs cultured in the MSCGV

medi um (serum co i d Fuyr r5 r

bone- magrow der|4\1jiél I%/@%ss g%@ téu(%jle1 {ﬁi?ﬁ %%1?1%3&11‘%%%0,[ cach
activated pl een_cel co-cul tured, e T cells ef t he
bone- marrO\‘K‘iegz Pf/ Elh?ll\/g‘és@év@%ﬂtt%ealrfﬁ?ruwgﬁppﬁ’té%lﬂfﬁete&fléXt a bﬁ -3
proliferated nore actively than those in a control medium (which is a

cul turing fRd ong bml rendcanviated 2fo(8ed spgéan)cel I's, which cul turing

medi um does not contain the bone-nmarrow derived
15 (3. Co-culture of activated spleen cell and hMSC derived

from bone marrow)

As a pre-process of bone-marrow derived hMSCs, the
bone-marrow derived hMSCs (1x10%4) is inoculated on each
well of the 96-well-plate, and adhesion of the hMSCs to each

20 well was confirmed (in few-hour or one-night culturing), and
after that, the hMSCs were irradiated with gamma irradiation
by use of a gamma cell 40 exactor. This inhibits cell division
of the hMSCs. Then, the mouse .spleen cells activated as
described above were inoculated on each well to which the

25 hMSCs were adhered, and then co-cultured with the bone-



20hMBCs) .

The experinent showed that, in a case where the

bone- marrow derived hMSCs were cultured in the nmedium 1l as descri bed above,
the hMSCs not only had the advantage of proliferating the necessary nunber
of cells in a short period, 25but al so-3&i ntai ned the i m-iunosuppressive

effect. For this -57- reason, it can be said that the nedium1l is

effective aiactHwudéngetde Nages marrow deri ved hMSCs especially for the

pur pose of clinical application. [Exanple 3] 5The foll ow ng experinent

carried out. (l'ggebQIEEEBWH%}atﬂﬂﬂfn{?§@98%%ﬁﬂg stemcells derived from
i erive

human adi pose ti

sues pose tiSsué

Cs) were separated and

was

cultured in the | owi ng.processes (d o (vii). 10(i)Adiposg 1issues were
col l ected from agsﬂ_hﬁgmylgﬁgl%r‘é'%ﬁagﬁé#(ﬁV\t)iocga&)h tvh?ge%pi § a}ltrﬁféju%

serumfree DVEM medium (i) The adi pose _tissues thus washed were cut
smal | pi ecé8dhyheséoprticHggos thenfgycultpring TR ddipeseMPSsudecifere
treated with the use of a

5

10

20

cultured for another 8 hours. The cultured cells were
adsorbed to a glass filtef, and Thymidine intake was
measured by a liquid scintillation counter, thereby measuring
proliferation of the cells .

(5. Results)

Results of .the co-culture of the hMSC derived from bone
marrow and the activated mouse T cell in the MSCGM medium
containing 10% FBS or in. the medium 1 (STK2 (registered
trademark)) which is a serum-free medium. “A”,. are shown in
Figs. 1 to 4. In Figs. 1 to 4, each value is shown by average *
standard deviation. Similar results can be obtained from
results of independent experiments which were carried out

three or more times. #4 and #5 show respective results of

hMSCs derived from bone marrow of two different experiments.

Fig. 1 is a graph showing an immunosuppressive effect
of bone-marrow derived hMSCs on anti-CD3 and anti-CD28
stimulation T cell proliferative responses in a case where
activated mouse T cells and bone-marrow derived hMSCs are
co-cultured in the MSCGM medium. Fig. 2 is a graph showing
the immunosuppressive effect of béne-marrow derived hMSCs

on anti-CD3 and anti-CD28 stimulation T cell proliferative

into



150. 1- 0. 2% col | agenase (G BCO 17100-017) solution under agitation by a
stirrer bar (37C, 30-60 mnutes). (iv) The adi pose tissues subjected to

t he col | agenase process were filtered via a filter (100 mm,

and were

centrifuged (100x g) for 10 m nutes. H¥reby, hMSCs derived 20fromthe

adi pose tissues were separated fromthe adi pose tissues. (v) The
centrifugedsinihseveie 4 repdedviverb acRadhiedimodd e dedigren B7BoH)e-under
agitation by a stirrer bar(for 5-10 mnutes). 25(vi)The cells subjected to

the Red | y$i-$ rBYf (@IriPEACARBSR! Gre 08 c WRSHAM LW EReOmddIRgS Gimes with a
serumfree DVEM nedium (vii) The cells thus washed were inoculated on a

culture plate (BECTQN,. DI CKINS Fal con) 353047 and were cultured . in the
serumfree nedi %Erﬁgl%lh]cﬁm"fl i I%h‘i? 151,g) i é%%%%ﬁ%%%ﬁ’teal%zfeﬁcgﬁ 10%
FBS (sigma D6046) (referred to as_a "10%BS-MEM'). (2. Cel| proliferation
measur ener@l) hMSCs derived pirgms Bodiediardeey of Nt B Ge RN Wod ISR v

observed by use of an optical mcroscope on the eighth day in the

S

10

20

stimulation (mitogen stimulation) T cell proliferation reactions
in a case where activated mouse T cells and bone-marrow
derived hMSCs were co-cultured in the MSCGM medium. Fig.
4 is a graph showing the immunosuppressive effect of bone-
marrow derived hMSCs on the PMA and ionomycin stimulation
(mitogen stimulation) T cell proliferation reactions in a case
where activated mouse T cells and bone-marrow derived
hMSCs were co-cultured in the medium 1.

As shown in Figs. 1 to 4, the bone-marrow derived
hMSCs il;l the medium 1 suppressed proliferation of the T
cells activated by the mitogen stimulation and proliferation of
the T cells activated by the anti-CD3/anti-CD28 stimulation,
which is similar to the bone-marrow derived hMSCs in the
MSCGM medium containing serum. That is, Figs. 1 to 4 show
that the bone-marrow derived hMSCs, which were cultured by
use of the serum-free medium 1, maintained an
immunosuppression effect.

[Example 2]

An  immunosuppressive effect of bone-marrow derived
hMSCs on T cell proliferation caused by a mouse mixed

lymphocyte reaction (MLR) was tested. An experiment method



10cul turing. (3. Result) Results were shown in Fig. 7. Fig. 7 is
views each illustrating a proliferated state of hMSCs derived from adi pose
tissues on the eighth day in the culturing. In Fig. 7, the 15 hMSCs

derived fromthe adi pose tissues were alfserved with a nagnification of

forty times. It was shown that, as shown in Fig. 7, the nunber of the hMSCs
derived fromithelladhpesaentidiames adkduiadthis tediep ameh eim la mas hreersarkabl y

i ncreased in conparison with the nunber of the hMSCs derived fromthe 20

adi pose tissyes, ldiutsdiinpikhe . HieFERM YEM (bha rived hfeomedbymel were
twice to three tines as many as those in the 10% FBS-MEM . [ Exanple 4] The

| L owt o RARSETSIE 1, RCEL 8k O, B BBl rCH ARl 5 s o

(1) " Gl R SRTGRS finbh nBOREe T6F T 8B SEHEY 6 B Nhahan. %08 (119 O s of

the synovial nenbrane thus collected were washed with PBS, tissues were

added i nt 2 anwd 91i xedrigid hort0id%tha | sgeraswagolas | Bramelel ). Mauser e

reacted at 37C for 1 to 4 hours. (iii)The reacted m xture was filtered and

centrifugegleen cells were activated by co-culturing mouse spleen cells
(2x105) and dendritic cells (BMDCs) derived from mouse bone
marrow (3.3x104) in each well of the 96-well-plate (MLR
stimulation).

10 Note that the BMDCs for use in the experiment were
cells which were inhibited from dividing, and those cells were
prepared by: collecting and hemolysizing bone marrow cells
from C3H (H-2k) bought from CHARLES RIVER
LABORATORIES JAPAN, INC.; culturing the bone marrow cells

15 with a medium changed on altérnate days, where the medium
was 1% FBS/Advanced PRMI (GIBCO) containing a GM-CSF;
stimulating the bone marrow cells by use of LPS (100 ng/ml)
on the sixth day in this culturing; culturing the bone marrow
cells over night; then washing the bone marrow cells; and

20 irradiating the bone marrow cells with gamma rays by use of
a gamma cell 40 exactor.

The bone-marrow derived hMSCs were pre-cultured in
the MSCGM medium and the medium 1, and then the bone-

marrow derived hMSCs subjected to this pre-culturing were

25 co-cultured, in the MSCGM medium, with the mouse spleen



10 Initial synovial nenbrane derived hMSCs obtained by centrifugation were
cul'tured with the following media. Note that a nmedium 2 which is a
serumfree mediumB i s a nedi um obt ai ned by renoving an HGF and a TG 13
fromthe nmedium1 shown in Table 1. 154886 FBS cont ai ni ng DMVEM ( 10%-BS- DVEM
(sigma D6046, FBS; Hyclone, PS(+)) nmedium1 medium?2 The

initial syseMisahctendfeanen dedéyediddbGebyeee ROsultdrsgdthe axpairborerd oxi de
i ncubator (95% air and 5% CO2) at 37C. (2. Cell proliferation neasurenent)

A proliferatedsplats of Fhese sebhy wrs ppsuab! yhepserysd by, yae ehcdn
gwel?t ga g%cu S c%lﬁ

optical mcroscope on the y in turing (no turing).

Furt her, thlxg1 nunber ol]‘1 cells were -60- counted, by a c?ul tDer counter.
showing the 1mmunosuppressive effect” o one-marrow

derived hMSCs on the T cell proliferation caused by the MLR.
S ' Each value is shown by average + standard deviation. Similar
results can be obtained from results of independent
experiments which were carried out three ér more times. Fig.
5 shows results of the third day in the culturing, and Fig. 6
shows results of the fourth day in the culturing. In the
10 drawings, the letter “M” shows results of a case where the
hMSCs were pre-cultured in the MSCGM medium and culture.d
in the serum-containing medium, and the letter “S” shows
results of a case where the hMSCs were pre-cultured in the
medium 1 and were cultured in the serum-containing medium.
15 As shown in Figs. 5 and 6, the bone-marrow derived
hMSCs, pre-cultured in the medium 1, maintained an
activated T cell proliferation suppression effect like the bone-
marrow derived hMSCs pre-cultured in the MSCGM medium.
The bone-marrow derived hMSCs pre-cultured in the MSCGM
20 medium showed the immunosuppressive effect on the fourth
days of the co-culturing, meanvgfhile, the bone-marrow derived
hMSCs pre-cultured in the medium 1 already showed the
immunosuppressive effect on the third day in the co-culturing.
That is, the bone-marrow derived hMSCs pre-cultured in the

25 medium 1 showed the immunosuppressive effect earlier.



(3. Result) Results are shown in Fig. 8. Fig. 8 is a graph and views
showing a proliferation pronoting effect of a medium1 and a 5 medium 2 on
an initial synovial nmenbrane derived hMSCs: (a) of Fig. 8 is a graph

showi ng the nunber of synovial nenbranedaerived hMSCs on the twelfth day in
the culturing; and (b) of Fig. 8 is views each illustrating a proliferated

state of the SHAQVi a1t ABMYHANG el | ¥ad hiyBEs abhe temed f bBrdambhrbhie
10cul turing. In (b) of Fig. 8, the synovial nenbrane derived hMsSCs were

observed wth.a t&~catian ti : t e at,
as shown iﬁe(é‘fe%?gwlég{:%&br?hgaﬁrte%?%?nm amregrlrgr alla\ll\gﬁﬁi%g p%lo ?%‘alerlpati on
pronoting effegt on the initial synovial nenbrane derived hMSCs, (el Elt 15
tines as NRAYUALS a BdEe 6FSBSCAg the thedi ot P8 br tSH P RGP recg nany
as a case of using the 10% FBS contai ni ng DMVEM . gExarrpI e 5] The foll ow ng
experi ment prasifeanticen aot. tRO(2antCelDTWlantieCD28 stimpglaicdpndl cslem
cells derived froma human synovi al nmenbrane (synovial nenbrane derived
hMVBCs) wer greeifaratash by the processes (i) to (iii) described in the above
item"1l. Cell culture" of Exanple 4 . 25The initial synovial nenbrane
derived hMSCs obt@ifed c8Afirmed that, as shown in the results of
Examples 1 and 2, the bone-marrow derived hMSCs cultured
in the medium 1 not only maintained the activated T cell
proliferation suppression effect, but also exhibited the
10 activated T cell proliferation suppression effect earlier than
the bone-marrow derived hMSCs cultured in the MSCGM
medium (serum-containing medium) did. Further, in a case
where the bone-marrow derived hMSCs pre-cultured in the
MSCGM medium and the activated mouse spleen cells were
15 co-cultured, the T cells before the bone-marrow derived
hMSCs showed the immunosuppressive effect are proliferated
more _actively than those in a control medium (which is a
culturing medium of the activated mouse spleen cells, which
culturing medium does not contain the bone-marrow derived
20 hMSCs).
The experiment showed that, in a case where the bone-
marrow derived hMSCs were cultured in the medium 1 as
described above, the hMSCs not only had the advantage of

proliferating the necessary number of cells in a short period,

25 but also maintained the immunosuppressive effect. For this



by centrifugation were cultured by use of the nmedium 2 for eleven days, and
thén were cultured in the foll ow ng nmedi um 10% FBS cont ai ni ng DVEM
(10%-BS- DMEM (sigma D6046, FBS; Hyclone, PS(+)) 5medium 1 nedium 2

The initial synovial nenbrane derived 4M5Cs were cultured in a carbon

di oxi de incubator (95% air and 5% CO2) at 37C. 10(2. Cell proliferation
nmeasur enentdadhe, nthesnofb e ekhsd was areadiy echdyiwncoul tier efoemtier. 3.

Resul t) A result was shown in Fig. 9. Fig. 9 is a graph showi ng a
chroni cal &BPﬂwﬁnC% e BeRbem Hfr oS NQ¥-al e AEAM S0 kadssdivady hieCengur i ng
a period fromthe day to sixty-eighth day. It was confirned that,

as shown in_ the raghlof. Fig. 91.thf s3,, novi al nenbrane derived hMSCs were
ef ficientl 9u£H8|Si fPed b?lcc%ll £&H H@a & initial synovi al menbrane derived

20 hMSCs in the nedium?2 and then culturing the synovial nenbrane derived
hMBCs in the medifufATRISn3the forty-eighth day in culturing, the synovial
menbr ane derived hMSCs were hundred thousand tinmes as nany as those
culZured in a 10PhEBESDMENLEr orpENEMere &/t h cdayied eheé. 25cul turing, and
were ten thousand tinmes as many as those

(1. Cell culture)

Mesenchymal stem cells derived from human adipose
tissues (adipose tissue derived hMSCs) were separated and
cultured in the following processes (i) to (vii).

10 (1) Adipose tissues were collected from a human, and were
washed twice or three times with a serum-free DMEM medium.
(ii) The adipose tissues thus washed were cut into small
pieces by use of scissors (1 mm3).
(iii) The adipose tissues were treated with the use of a
15 0.1~0.2% collagenase (GIBCO 17100-017) solution wunder
agitation by a stirrer bar (37°C, 30~60 minutes).
(iv) The adipose tissues subjected to the collagenase
process were filtered via a filter (100 mm), and were

centrifuged (100xg) for 10 minutes. Thereby, hMSCs derived

20 from the adipose tissues were separated from the adipose
tissues.
(v) The centrifuged cells were treated with a Red lysis

buffer (sigma R7757) under agitation by a stirrer bar(for 5~10
minutes).

25 (vi) The cells subjected to the Red lysis buffer process were



-62- cultured in the nedium 2 during the period fromthe 0 day to

si Xty-ei ghth day). [Exanple 6] The follow ng experinment was carried out.
5(1. Cell culture) Mesenchymal stemcells derived froma hunman
synovi al nenbrane (synovial nenbrane dé&r$ved hMSCs) were separated by the
processes (i) to (iii) described in the above item"1. Cell culture" of
Exanpl e 4.whGlhHedridercd orsepesattersyd witdl iaf eeatien tfire es W Ml moeedrbuiane
derived hMSCs, the synovial nmenbrane derived hMSCs obtai ned by

centri fuga¢a19n he rRyed El‘i’u% i §§h1ecﬁn@e‘i"%rein%léld1‘ért%@1 it he aetive 2

fromprim yce culture to third cell culture (P3), then were

cultured in,the 15 fro i c

(PO to foPJch gg%ggtp Iﬁre]%%m%e sygg\%lé nﬁeg%gg’r?re@féngég hkagcflgwas
cultured in ﬁ car bon d| oxi de i ncubat or 5%a r and SWHSSZI%pat 37C. The
medi um wasCEREAERY Khitde SOREER 1R SNEHEUTD s%ev.rau lend -d8Fivkd

hMSCs were cul tured. Those cells were subcultured every 7 to 21 days.

Ampdi fi cat aonMEM hueshingni adnraibiragel A% iRBE (VEma @Qfé@fdmé@rrtwi

i nocul ati ng mesenchynmal stemcells (1-2x 104) thereof in the nmedium (1 m)
at 37C undes = 2% COZBBWS-WEMONdition. -63- dains

(2. Cell proliferation measurement)

A proliferated state of the cells was visually observed by
use of an optical microscope on the eighth day in the

10 culturing.

(3. Result)

Results were shown in Fig. 7. Fig. 7 is views each
illustrating a proliferated state of hMSCs derived from adipose
tiséues on the eighth day in the culturing. In Fig. 7, the

15 hMSCs derived from the adipose tissues were observed with a
magnification of forty times. It was shown that, as shown in
Fig. 7,‘ the number of the hMSCs derived from the adipose
tissﬁes cultured in the medium 1 was remarkably increased
in comparison with the number of the hMSCs derived from the

20 adipose tissues cultured in the 10% FBS-MEM (the hMSCs in
the medium 1 were twice to three times as many as those in
the 10% FBS-MEM).

[Example 4]

The following experiment was carried out.

25 (1. Cell culture)



4

Claim1l A nmethod for producing a cell preparation containing
mesenchymal stemcells, conprising the steps of: 5(A) proliferating
mesenchymal stemcells in a serum free medium"A" containing an FG-, a
PDGF, a TGF-13, an HGF, an EGF, at |east9-one phospholipid, and at |east one
fatty acid; and (B) screeningnmesenchynal stentel | s whose

10i mmnosuppressM@rﬁ,eathymxall stemi riedl etk dy eidmproned, Huoan heynmsmnlchynnl
stemcells thus proliferated in the step (A). Caim?2 A

met hod accofddhmg sl C! %@hém&wt?ﬁénp@f@ﬁhs' ngerikRREf OAVISEs St eprdrB) , the

step of: (O culturing, in a medium contal ni ng serum the
mesenchynal ste Il Y} C he step (A). 20Caim3
A et hod a%%}aﬁafi d 151 E}A{gl Poqiga lgﬁbgsgrcf%ﬁleg]re% ﬁp g, before the step
(A, the step of : (D) pre- prollferatl ng t he mssenchyrral stem

celI's in aliser urdfseeowiali i BRGHR @i WRAACHEEEEd HoppaE NUMERF, at

) (11) Cells of the synovial membrane thus collected were
washed with PBS, tissues were added into and mixed with a
0.4% collagenase solution (10 ml), and were reacted at 37°C
for 1 to 4 hours.

(iii) The reacted mixture was filtered and c.entrifu_ged.

10 Initial synovial membrane derived hMSCs obtained by
centrifugation were cultured with the following media. Note
that a medium 2 which is a serum-free medium B is a medium
obtained by removing an HGF and a TGF-$ from the medium 1
shown in Table 1. |

15 - 10% FBS containing DMEM (10%FBS-DMEM) (sigma D6046,
FBS; Hyclone, PS(+))

- medium 1
- medium 2
The initial synovial membrane derived hMSCs were

20 cultured in a carbon dioxide incubator (95% air and 5% CO2)

at 37°C.

(2. Cell proliferation measurement)

A proliferated state of those cells was visually observed
by use of an optical microscop.e on the twelfth day in

25 culturing (no subculturing). Further, the number of cells were



25| east one phospholipid, and at | east one fatty acid. -64- Caim4

A et hod according to any one of clains 1 to 3, further conprising the step
of : 5(E) screening the nesenchvimal stemcells which do not have
tunorigenicity, fromthe nmesenchymal st@m cells proliferated in the step
(A). daim5 10The method according to any one of claims 1 to 4, wherein

in the stepo(Nted b HESSOCIVMMRL Hh@m.cells are proliferated by use of a
culture vessel suitable for proliferation of the nesenchymal stemcells. 15

Claim6 A et d %Cs‘iﬁ'i ing to any one of clains 1 to 5, wherein the
serumfree nediu IA{ her contains cell adhesion nolecules in the step

(A).

Results are shown in Fig. 8. Fig. 8 is a graph and views
showing a proliferation promoting effect of a medium 1 and a
) fnedium 2 on an initial synovial membrane derived hMSCs: (a)
of Fig. 8 is a graph showing the number of synovial membrane
derived hMSCs on the twelfth day in the culturing; and (b) of
Fig. 8 is views each illustrating a proliferated state of the
synovial membrane derived hMSCs on the twelfth day in the
10 culturing. In (b) of Fig. 8, the synovial membrane dlerived
hMSCs were observed with a magnification of ten times.

It was confirmed that, as shown in (a) of Fig. 8, the
medium 2 had a remarkably high proliferation promoting
effect on the initial synovial membrane derived hMSCs (eight

15 times as many as a case of using the medium 1: forty times or
more as many as a case of using the 10% FBS containing
DMEML

[Example 5]

The following experiment was carried out.

20 (1. Cell culture)

Mesenchymal stem cells derived from a human synovial
membrane (synovial membrane derived hMSCs) were
separated by the processes (i) to (iii) described in the above
item “1. Cell culture” of Example 4 .

25 The initial synovial membrane derived hMSCs obtained



20 daim7 The net hod according to any one of clains 1 to 6,

wher ei n: the mesenchymal stemcells are subcul tured at _
| east 25once in the step (A). -65- Caim8 The nethod according to claim
7, wherein: in the step (A), the subcuéluwing is performed in such a 5 way
that the nmesenchymal stemcells are peeled off by use of a cell renoving

agent whi chly dees t figh geaibal v ér & aprnerid deyi ved foforha maedBhnor2 afor
m croorganism Claim9 10A nethod according to claim 3, further conprising,
before the,gtap (j@}’s,t BE StBRPlvere cultured in the following medium.
- 10% FBS containing DMEM (10%FBS-DMEM) (sigma D6046,
FBS; Hyclone, PS(+))
5 - medium 1
- medium 2
The initial synovial membrane derived hMSCs were
cultured in a carbon dioxide incubator (95% air and 5% COz2)
at 37°C.
10 (2. Cell proliferation measurement)
The number of cells was measured by a coulter counter.
(3. Result)
A result was shown in Fig. 9. Fig. 9 is a graph showing
a chronical change of the number of synovial membrane
15 derived hMSCs during a period from the 0 day to sixty-eighth
day. |
It was confirmed that, as shown in the graph of Fig. 9,
the synovial membrane derived hMSCs were effic.iently
amplified by culturing the initial synovial membrane derived
20 hMSCs in the medium 2 and then culturing the synovial
membrane derived hMSCs in the medium 1 (on the forty-
eighth day in culturing, the synovial membrane derived
hMSCs were huﬁdred thousand times as many as those
cultured in a 10% FBS-DMEM from the eleventh day in the

25 culturing, and were ten thousand times as many as those



selecting the culture vessel suitable for the proliferation of the
mesenchymal stemcells. 15C aim 10 The met hod according to any one
of clains 1 to 9, wherein: t he phospholipid is selected fromthe
group consi sting of phosphati di caci d, | ysaphosphati di cacid, 20

phosphati dylinositol, phosphatidy-1 serine, phosphatidyl ethanolam ne,
phosphat i dyhtchld N8, tBRILPN@sPRAD eiriglgy ¢BkOber@@ifiokd thé® dvertei n:
the fatty acid is selected fromthe group consisting of linoleic acid,

oleic acid,.lin i i,d, arachidonic acid, nyristic acid, palmtoyl
dglféltg glﬁ%%ﬁaﬁgg g’te

acid, palm aric acid. Caim12 A cell preparation
conprising nese %Ft glcel | s which have been produced by a nethod
according to anu ims 1 to 11. Claim13 A serumfree

additive for a nediumfor producing a cell preparation containing

nesenchynal st e lzel fodlowdsg ¢xpPeROBEIbY 8633 GREBEHAI @Y ti s mai ntai ned or
i nproved,

) (1. Cell. culture)

Mesenchymal stem cells derived from a human synovial
membrane (synovial membrane derived hMSCs) were
separated by the processes (i) to (iii) described in the above
item “1. Cell culture” of Example 4.

10 In order to separéte and proliferate the synovial
membrane derived hMSCs, the synovial membrane derived
hMSCs obtained by centrifugation were moved to a flask, and
were cultured in the medium 2 from primary cell culture (PO)
to third .cell culture (P3), then were cultured in the medium 1

15 shown in Table 1 from primary cell culture (PO) to fourth cell
culture (P4). The synovial membrane derived hMSC was
cultured in a carbon dioxide incubator (95% air and 5% COg)
at 37°C.

The medium was changed twice a week while the

20 synovial membrane derived hMSCs were cultured. Those cells
were subcultured every 7 to 21 days. Amplification of the
synovial membrane derived hMSCs was performed by
linoculating_mesenchymallstem_cells (1~QX1O4) thereof in the

medium (1 ml) at 37°C under a 5% CO2 culture condition.



15conprising: an FGF, a PDG-;, a TG-f3; an HGF, 20an EGF; at |east one
phosphol i pid; and at |east one fatty acid. Claim21l4 -67- conprising cell
adhesi on nol ecul es. O aim 15

-63-
Claims
Claim 1
A method for préducing a cell preparation containing
mesenchymal stem cells, comprising the steios of:

S (A) proliferating mesenchymal stem cells in a serum-
free medium “A” containing an FGF, a PDGF, a TGF-B, an HGF,
an EGF, at least one phospholipid, and at least one fatty aéid;
and | |

(B) screening mesenchymal stem cells whose
10 immunosuppression ability is maintained or improved, from

the mesenchymal stem cells thus proliferated in the step (A).

Claim 2
A method according to claim 1, further comprising,
15 before the step (B), the step of:
(C) culturing, in a medium containing serum, the
mesenchymal stem cells which have been subjected to the

step (4).

20 Claim 3
A method according to claim 1 or 2, further comprising,
before the step (A), the step of:
(D) pre-proliferating the mesenchymal stem cells in. a
serum-free medium B containing an FGF, a PDGF, an EGF, at

25 least one phospholipid, and at least one fatty acid.



5A serumfree culturing nmediumfor producing a cel

me ‘'senchymal

i nproved, conprising: an additive for a nediumaccording to claim13 or 14.

10 Cd aim 16

preparation containing
stem cel |l s whose i mmunosuppression ability is maintained or

A cul ture nethod f-@r4producing a cell preparation

cont ai ni ng mesenchynmal stem cells whose i nmunosuppression ability is

mai nt ai ned or

i nproved, 15conpri sing: (F) culturing nmesenchynal

stemcells in a culturing medium according to claim15. Caim17 20A kit
for producing a gelipieparation containing mesenchymal stemcells whose
i munosuppression ability is nmaintained or inproved, conprising at |east:

an additive "

A" for a.nmediumaccording to claim.13 or 14,
method according togany one of Claims 1 to 3, further

comprising the step of:

(E) screening the mesenchvmal stem cells which do not

have tumorigenicity, from the mesenchymal stem cells

proliferated.in the step (A).

10

Claim 5

The method according to any one of claims 1 to 4,

wherein

in the step (A), the mesenchymal stem cells are

proliferated by wuse of a culture vessel suitable for

proliferation of the mesenchymal stem cells.

Claim 6
A method according to any one of claims 1 to 5, wherein

the serum-free medium “A” further contains cell

adhesion molecules in the step (A).

20

Claim 7

The method according to any one of claims 1 to 6,

wherein:

the mesenchymal stem cells are subcultured at least

25 once in the step (A).



-68- Caim18 A kit according to claim 17, further conprising: an
additive B for a medium containing an FG-, a PDGF, an EG-, at |east one
phosphol i pid, and at |east one fatty acid.

-65-

Claim 8
The method according to claim 7, wherein:
in the step (A), the subculturing is_ performed in such a
5 way that the mesenchymal stem cells are peeled off by use of
a cell removing agent which does not contain a component

derived from a mammal or a microorganism.

Claim 9
10 A method according to claim 5, further comprising,
before the step (A), the step of:
selecting the culture vessel suitabie for the proliferation

of the mesenchymal stem cells.

15 Claim 10
The method according to any one of claims 1 to 9,
wherein:
the phospholipid is selected from the group consisting
of phosphatidic acid, lysophosphatidic acid,
20 phosphatidylinositol, phosphatidyl - serine, phosphatidyl
ethanolamine, phosphatidyl choline, and phosphatidyl

glycerol. -

Claim 11

25 The method according to any one of claims 1 to 10,



10

20

25

-66-
wherein:

the fatty acid is selected from the group consisting of
linoleic acid, oleic acid, linolenic acid, arachidonic acid,

myristic acid, palmitoyl acid, palmitic acid, and stearic acid.

Claim 12
A cell preparation comprising mesenchymal stem cells
which have been produced by a method according to any one

of claims 1 to 11.

Claim 13

A serum-free additive for a medium for producing a cell
preparation containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved,
comprising:

an FGF;

a PDGF;

a TGF-8;

an HGF;

an EGF;

at least one phospholipid; and

at least one fatty acid.

Claim 14

An additive for a medium according to claim 13, further



10

15

20

67-
comprising

cell adhesion molecules.

Claim 15

A serum-free culturing medium for producing a cell
preparation containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved,
comprising:

an additive for a medium according to claim 13 or 14.

Claim 16

A culture method for producing a cell preparation
containing mesenchymal stem cells whose
immunosuppression ability is maintained or improved,
comprising:

(F) culturing mesenchymal stem cells in a culturing

medium according to claim 15.

Claim 17

A kit for producing a cell preparation containing
mesenchymal stem cells whose immunosuppression ability is
maintained or improved, comprising at least:

an additive “A” for a medium according to claim 13 or

14.



-68-
Claim 18

A kit according to claim 17, further comprising:

an additive B for a medium containing an FGF, a PDGF,

an EGF, at least one phospholipid, and at least one fatty acid.



