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HUVAN BONE- FORM NG CELLS | N THE TREATMENT OF

| NFLAMMATORY RHEUMATI C DI SEASES Fi el d of the Invention
wqab@oiogozent i on rel ates to therapeutic appli cat POTVEPDNS/ 068007

bone-formng cells in the treatnment of inflammtory

rheumati c di seases (IRD), and in particular in the

treatnment of inflammtion in (inflanmmatory conponent

of ) 1 RD. Background to the Invention Rheumatic

di seases enconpass a variety of painful disorders

whi ch affect the | oco-notor systemparticularly

i ncluding joints, nuscles, connective tissues, soft

an AP AR RV St 5 8 em TRERTVEN S B LR aoRy

aetiol ogy of many r h8HEMMATIGIDISBASES Such conditions
comonly referred to as inflammtory rheumatic

Fleﬂ'o?f‘?ﬁ‘éﬁﬁreﬂ ion RD, include without linmtation arthritis
various origins, osteoarthritis and so forth.

TheF> fn@érﬁmﬁl r)éla%‘éaﬂol @B} a%eﬁtfceﬁﬁﬂ@éﬁoﬁs o@rbohg%rﬁémgn& Is i ¢hd d8atment of

di sease-no antir umati ¢ drugs &
'”ﬂ%WI]étQB’o"P?iJ'B@‘i'(‘d@'S@%@ﬁﬂ&De)r Bichialpasigular i, edrarib el iflagignation in

(inflaMNPRtdA) caforRRBbY D CS. Accordingly, there exists a
need for further treatnent nodalities in IRD, and in

‘%wlclatbfor reatment nodalities targeting the
lﬂﬁﬁ’ﬁt Fy "c?& Bnent of | RD WO 2005/ 089127 i ncl udes

ratus to re
Rhe&gqaZSQﬁsgﬁa?s F:ncltomp@ﬁ gc\éagle yn o%? @fgpﬁ ?]rldelis \ghlc ﬁecr:}ethe loco-motor
sys2007driQsty Incdudygeisings, uscis® coshextite tissligs, fsoft tisdues around the joints

d.[q;o%gé ment of rheumatoid arthritis and osteonecrosis.
ese docunents do not disclose the anti-inflammatory

Infléa}ﬁ@bfgg grﬁd/&'o?@cmh%lmenl%aﬁ%ng contHbltedR m@taéjillb%%%?m?naét@r?eumatic

one-tTormn to Suppr ess he i n
diSQ?@ﬁ?)cﬁﬁJéhtCOQﬁlthnﬁeQﬂdey tﬁfgéféistééis Irm‘lamneqtoralrhe@mi@ disgases or IRD,

inclh MRt M@{t@\ antR&Rbt Zér)ou@'oﬁﬁllng St%?eo'aﬁﬁﬂr{%pc{n'd‘éblf&'gwe d and

I mmunonodul atory properties of osteogenic cel

Pre8értil, &% §ittibl 2k &AME RS T ITRESASRY T Iu et (ﬁé@a%élrﬁoijlfylﬁg bhﬁheumatlc drugs
cont ext of ogenei c tissue transgl ant atl on.

al |
(DMARP nﬂ'&ﬁ%ﬁ?f@ﬁ%’sdpnﬁt%’g'é?é' FndjiemreRio Kirugs) Hééﬁ@la@d a”a'ges'cs
Ac Mltﬁ%agﬂﬁgg ﬁéﬁeqqur %urt% {rgat%e];\tf r%g(?aqlﬁesf {nOIE]D and in particular for

treatment modalities targeting the inflammatory component of IRD.

WO 2005/089127 includes osteogenic cells in a scaffold apparatus to regenerate
osteochondral interfaces in osteoarthritis. WO 2007/093431 suggests to use osteoblasts for
the treatment of rheumatoid arthritis and osteonecrosis. These documents do not disclose the
anti-inflammatory action of bone-forming cells, and do not disclose the use of bone-forming
cells to suppress the inflammatory component of rheumatic diseases.

Liu et al 2006 (J Immunol 176(5): 2864-71) discloses immuoprivileged and
immunomodulatory properties of osteogenic cells differentiated from mesenchymal stem cells
in the context of allogeneic tissue transplantation. However, the mechanisms of tissue
rejection in allogeneic transplantation are evidently different from the mechanisms underlying
inflammation in rheumatic diseases. This is reflected inter alia in the distinct groups of drugs
that are currently used to treat these conditions. Consequently, Liu et al. 2006 does not
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inflammation in rheumatic diseases. This is reflected
inter alia in the distinct groups of drugs that are
w@omwesihy used to treat these conditions. PCT/EP2008/068007
Consequently, Liu et al. 2006 does notdi scl ose any
anti-inflamuatory actions of bone-formng cells, and
does not disclose the use of bone-formng cells to
suppress the inflamuatory conponent of rheunatic
di seases. Description of the Invention The present
i nventors surprisingly realised that bone-form ng
disdlsdel Sandi %ﬁlll aflaoiaeny  betiBHS OBUIPRTeeBAMiME callddand does not dlsclose the

S C t|-|an t.or ctions
o3 s bl og el b supre o L ae-dire Ofenesf e firbad iseses.
particularly useful in the treatnment of inflamuatory
Deschiigtionof thedngenties (I RD) in subjects, and nore
specifically for the treatnent of inflammation in,
The . eesent hisvempisarsuerisingly c sepised nthabf boneryming sediipedlisplay  potent

mnﬁﬁ@&?pfpréé%lvésgﬁ&ts?)ee h@ally né(rﬁﬂhﬂé?ﬁ‘m%@"'a@ﬁﬁ]s' 50! ﬁo@c%n to expected

bone-formn uselntreatlng R,
ostegregapsative aptgmsag@;ﬂ a{eoiﬁgs pgftlﬁplﬁ@y pegfulgn g treqa]t@ent of mflammatory

rhelfBatH Bsdade€ 1RD) M %ﬁc&aﬁﬁ@hoﬁé’épéch@al fyrfSﬁFhEEFetathent IoRmfIammatlon
Further di scl osed are 1sol ated bone-formng cells

in, iigedhé iR '?’P@éfqnhﬁomﬁﬂnleatrﬁf&ﬂ[)dﬂ Spbie¢t-ne i nfl armat ory

t | RD, | h t ed
Herfoan B AP RvR BV PP GToM RS St ABPEIETBE CoTsdsh e rsfigaing IR
as werad theaké bgusole%mnmh oroving dell$ fd‘nehe: mbh@aetate@ty medicament for the
e .invent, alsag relates to a . .
neaiBPoR TR CEile st A cropRl Birdo i | &, "€ iy treating
inflanmat@eadin dfhesioitdmrhateat mrnonenmmm&i agweltl ps rthestlm pfhigolated bone-
formc’lﬁg'ﬁ d- 8P4 e Ghe am?rﬁu‘?&?é/r'eaﬁ ' Cﬁl %a% A ?rBS‘th frﬁ\%Jnﬁlation in (the
eff ectTva anmount ot sof afed BoAE-Tor i ng S. SO
inflamnrpatorysm@apopernt offigRPod f or preventi ng and/ or t reating

inflammation in (the inflammtory conponent of) IRD in
Thegn¥aipe alsoirelatee égla otethaddhr preenting and/ociseaiind SRAdN a subject in need

of %Q&H nﬂrec'étr‘ﬁéhtngcén%r%ﬁl'gd a%HﬁHlﬁér‘inga t8r QQiByls@&E&tC%l | foftylactically or

t her apeutically féctive anount of
the'@@ﬁ‘émﬁ@’r‘?ﬁ%@%ﬁ@@t OfAFQ'étedtbﬁ@e'lfQW‘émquﬁ 4'%1 %?‘é@seﬂds g method for

pre@?ﬂﬁé’f@ﬁtﬁé‘ﬁtké‘a@hg ﬁﬁﬁr’ﬁﬁ%héﬁ ANthe G nSdtog cbﬁlgblﬁ’érﬁgf ) IRD in a subject in
One- orm n%]egt use in treatin

need Qfc Py ded p??&?%@@u?@’ﬁ'&“%'ﬁ%@s?%‘g WP Br p@p%actlcally or
theﬂa@éljt@blﬁdeffe@ﬂﬁ; afrﬁt?u”ﬁlt1 Bgl_sélﬁﬂeh Doh@forthFQ dells. tﬁﬂsi‘ﬁthepgventlon relates to a
tion the in onent
phahass G pfganiort &5t BURBO:Hhe TG SalsiPiLich P frging RD.
Alsd mhst:loeed isng plhafnhaiﬁmﬁial Onmp@sitldm%dmpi&nbheolanse tohe-forming cells for

use ni% nf ?r}ngatloﬁ n”ltr?eqmﬁ Jn%ttory (forﬁpo%erq%?lﬂ?%m ure of a

tr ea
Also described are isolated bone-forming cells for use in treating inflammation, as well as the
use of isolated bone-forming cells for the manufacture of a medicament for the treatment of
inflammation. As well described is a method for preventing and/or treating inflammation in a
subject in need of such treatment, comprising administering to said subject a prophylactically
or therapeutically effective amount of isolated bone-forming cells. Further described is a
pharmaceutical composition comprising isolated bone-forming cells for use in treating

inflammation.
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i nflammation. As well described is a nethod for
preventing and/or treating inflammation in a subject
w0 poowesd4of such treatnment, conprising adm ni SPET/EPD)0$/G68007

sai d subject a prophylactically or therapeutically
effective anount of isolated bone-form ng cells.

Further described is a pharnaceutical conposition
conprising isolated bone-formng cells for use in
treating inflammation. The term"isol ated" as used

herein in relation to cells or cell populations

eGP Blpledars BHELRT R stk Say. chePe i ea g that sueh
celloor selppo@tiatidns ke rmet farmnparSafi ah bamet dohurmargbe®), lbet aeyremoved or

sepBFa?gaetFQ@f%npe of mammal origin including non-human
origi'n and nore preferably are of human origin.

Sala-IBSn@%rllr% lbod'eﬂ% Pr% gﬁéfle We Qfem?ﬁ%} A u?h%:ﬂl'dl?\t%qpf N RIMEA mammal
ived d 0 agSUJec I.e., a
orlggaﬁm énare rssfehblyr aie @a‘ @ub@reetlglanaih@mpeif@nm eelis| ay be usually
obtdi H@(fﬁ%(% br §é¥%d%np£ Slﬁ)l%tbfi":gi I SNRELHMct 1RN-d 4R removed from a

manmmal subj ect. referably enconpass
subiggk W%P%@'@P%ﬁ?'ﬁathgfeof}@éh @ﬁéﬁ*@‘%%lyya ﬂ?ﬂWﬁﬁlorsﬂS’Bﬂé‘G‘[a@ mammal
subjede! udi ng human and non- human manmmal subjects, even

nore preferably primte subjects, including hurmn and

Subjsdts bt@@ﬂblp%h%ﬁ@s‘é%rﬁﬁﬁl&odeﬂ%nﬁﬁ& mBfeepefeediy alimmal subjects,

. h@ Esubets hThe boneforg]n% cells mun Fhﬁal.so .

ol ing U ARG AP i HEEn SRl HBISCT Ry Gy MeE By Biumate subjects

mclmuej Burabh yine nph-ay@dn bﬂrlha’@uiubjee’goalsd getmdre préfatablgmuman subjects.
adm |steredto me . subj ect fromwhich the

nlegorﬂﬁvgeceglggl?yérﬂﬂ %mgfsug% PIUEY) or all ogeneic
Sa@han,g_lf%utl Faﬁhe Se pl%ge%ﬂ\é:e I(%gfjtfgr %u%@oﬁg d%rﬁﬁratlon (i.e.,

ams specl
admyihisiered teethe edalme $1ejest rb"eenwblbln ammeellsdnavddcraemecd))tamw gloderlved) or

allogone rﬁlngﬁ'éﬂlc}ﬁ ?gggﬂfﬁfgté}emer @hﬁ&éﬁ{tﬁé?'?h bibhe e same species

orm ng I's obt al ne
as, feer puliast ffrpmwv@c%mfj eqlls haive baen splained or geavesdnilag poegikig may be

xenBQerﬂc §Hrlﬂln%ﬁiatl<9f oﬁséjdi bbsd- ﬁfr‘hr@&%ﬂé &%, - whdrEiheded® b¥tained or derived
herei n, human bone-form ngq |'s are to be enpl oyed

fromp érSU'@IQ@t&f @@%ﬁﬁec@\s ag P@Q'@ﬁ red E’oﬁﬁqﬂleﬁ Pl ﬁj'ﬁ‘f’feﬂb'ipﬁﬁ'ﬁﬁ)n
ects having | RD. Autol ogous adm njstration nmay

Preﬁ%ﬁt{W BEIP&r W“i‘ﬂ‘ RenErioERIng ‘?ﬁ'@ e firpe B%‘HE’Y%WH@'OQQFSP %r vallogeneic

adniifististRd thau/ian sgBBes dalivig NRD eAstologoweadriinga@al Mapbe particularly

prefce tr| buti ng

The term “bone-forming cells” as used herein generally refers to cells capable of contributing
to, or capable of developing to cells which can contribute to, the formation of bone material
and/or bone matrix, and particularly denotes isolated cells or cell populations which a) are
capable of undergoing osteogenic differentiation, or b) are committed towards osteogenic
differentiation, or ¢) have at least partly progressed along osteogenic differentiation, more
preferably denotes isolated cells or cell populations listed under any of b) or ¢). Without
limitation, bone-forming cells particularly encompass osteoprogenitors, osteoblasts,
osteocytes and other cell types of the osteogenic lineage as known in the art.
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to, or capable of developing to cells which can

contribute to, the formation of bone material and/or
whooe/oseEty i x, and particul arly denotes isol at ePiCT/&P1088/068007

or cell popul ations which a) are capabl e of undergoing

osteogenic differentiation, or b) are conmtted

towards osteogenic differentiation, or c) have at

| east partly progressed al ong osteogenic

differentiation, nore preferably denotes isol ated

cells or cell populations |isted under any of b) or

. Wth t bone- f lls . . )
A lipg et s ook e Bl PaSBHTRaT e Gup dhsedaiing cells”as
mteodédabe:rphe&leaerdwedﬁsheluy oehhs bﬁ/iﬂﬂhe@@wddl&e@mtjemgdimitation the present

bone LOSASE e{i{‘lg gﬁan d’gglag g%ﬁﬁ%%re%r oIII ﬁﬂﬂ%ﬁ%r’fﬁ&gri&t%&s

gener ‘e oun

t%@%ﬁs doftip 'H%é‘g JF%# h ofaa?k hid gﬁk&a%ﬁﬂat%{ FA}L%I){] rﬁﬁ\é%g‘ﬁ&ﬁ%a% ALP of the

anc
bonprllegrelﬁdneadm ﬁmweﬁglooexf psiepplcitiprsitiy any one, nore

or all follow ng characteristics: a) the cells

b) apdiensly stee 6Rlisr @5HIren eypreasixnef aty ges prie a5eroca||agen type 1 amino-
terrWRAIPr&feBedd (FARNIP) YosfleRe&in (OIS, d%@é?)%ohﬁnV(@P lshel BEYe §|¥IB§rote|n BSP);

or expreSS|on (0] osteocaIC|n or both optlona
c) édensBl ltise @@llﬁo&¢rﬁ|@ns@X@Xpe§§idnno1oén>awe Qﬂem@rfe ﬁi@é@wcﬂf/mal markers

coB ERrIE Ry, oatcopont in (P} and bone |

9 G SPBEERYh B, kb B R e s erlomal R REPES. o Synthesize
cal@Bl@Bntan@lD@SeHmfelEﬂﬁOmahi)( telre, ebbh =xphspd v iodienganiofmedium; see
Jalszmall ehtay 1t997 J '&Iaé bgheeni EE E@g §{ abaﬁ:}ﬂ'ﬁf 8?&%&% ifdide cells and

i Ze cal ci um cont ai ni ng acel
deppemfgl |ntom@trlxep¢ptessobandoeosarweg®makb/ medswed fts'ei?(adlaleslvmbulturmg in

“5C§ZtF \%s mé;ggr?d reloiil J\g Bcin‘actngﬁndgé dgl%%é %%Ldlogé,vﬁyngmsent inside the

t1on |nS| |'s an troninto

cellmr de@sﬁgd @H?nthbéxtf@ﬂ)@ﬂ't T TR ﬁ@b%‘@r 2872.603)exdysiseayiyg culture
subgllr'été %H MBetdlz4RFaRihg 3eahi AGa PR (SigmS Wit AH7NDr a%%scr:]nbed in the

hen determ ni ng any radloact|V|ty present insid
@@H@MS or dep05|ted into the extracellular matrix (U.S.
703 assayi ng culture substrate

tpgrce}ﬁ ﬁét?%?r?t'fg)( idBH?Ouéji'ff? EITS aﬁjs?s%W Ripg O gn&n%{e;%rqbly towards

nelt#5|85¥ ,cel cﬂSadiﬁﬁﬁ]t‘(t buagag];ce]p ébet@{mspiee)s ;or eghohb@cgtil |n$eage (e.g.,
a n | re | al e

choRRenEa L% aifss oo Ao o Bivards iR B! (eali pBipe Msted using

stadane differehéatipn, induhingocyridéivhs @Btablixhadlnmmet am: (d.gneag@ittenger et al.
199%)0 ngl’acs Cﬁ‘f&nchg C7fft ?)aﬁg%yng%ﬁggn%ggg ?fe Sv’vtﬂ USQ(} % po&ﬂes typically

such
stain with oil red O showing lipid accumulatlon chondrocytes typlcally staln with alcian blue or

safranin Q). Substantially lacking propensity towards adipogenic and/or chondrogenic
differentiation may typically mean that less than 50%, or less than 30%, or less than 5%, or
less than 1% of the tested cells would show signs of adipogenic or chondrogenic
differentiation when applied to the respective test.

In an embodiment the bone-forming cells may display all characteristics listed under a), d)
and e) above.
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standard differentiation inducing conditions

established in the art (e.g., see Pittenger et al.
wa 989/081Ba? ence 284: 143-7), and assayi ng met hoPIST/ER20g8/068007

when i nduced, adi pocytes typically stain with oil red

O showi ng |ipid accunul ati on; chondrocytes typically

stain with alcian blue or safranin O . Substantially

| acki ng propensity towards adi pogenic and/ or

chondrogenic differentiation nmay typically nean that

Iess than 50% or less than 30% or |less than 5% or

ess_than 1% he teste uld show signs of

Whe o BT i Y S RAPITBR €T i P ELR | STGeRhe P e  marker or
enzgpp), itrésl rrteGni thet & els}lmicﬂerm witstnclude tha pestoek CFTEEIthehd,‘BEOf a distinct
&gqa‘?n%ggo{m e)ﬁect%jlga%/rdgéeté&loﬁgwlrl gslr?azqr%ﬁsac?g ign p8l§merase chain
reagt@indfor chhacb@omoemetntw@eﬁ aarrging aut thewdppropcietepoaanreni@tgegmpared to

suitg\PF :%%Fltrag. \ﬁlgé%ntﬁ)e métmcﬁs allBod or an c}ltaﬁlvé l%'s%ésg%&ng ?fﬁgtcomponent,

W concl presence or €vi .
posdive palls, may gn aveiage m@yatd et<anehthbkissigndisaetbt diftatensyfrom the control,

egl sw.ﬁsuﬁrn%%sﬁ 'a@téagm 9%@( Hﬁhérstﬁaﬁ @dhrg.gr%@&éde%ed BPEontrol cells,
f onent when car l' out t riate
e OBl B, ot IogRsyLrat o (5r5t 10 S, ot bt POT) a0 fekl at loast

40%Bﬂ@aé%b%\@hfgﬂér&r%@@ﬁhfgﬁ&ﬂ ve assessnment of the
conponent, p05|t|ve cells may on average generate a

TheS b&b’f@ésuﬁrh@f thes aSb@’chall §@Hﬁ|c)/m§ikfafsebz@rmbef ﬂélﬁd:tédﬂﬁhsmg any suitable

f | H ut w t hqut tlon at E

'm"P”Q O\gﬁﬁdt?ﬁ B'HH? Ko LLdhe "{gn%HC g@ﬁe‘F‘é‘i%‘& %3) SRisjry) or affinity
adsO&itlbIS W&stg'n bIcﬂbnhIg&ﬁgtFAZ:S‘ &IL%SAl\ gtc |cﬁa|$bn%3lﬁlt§|81éfblﬁlemlcal assay of

t,.10-f st 20 t. | east -fo at ..

ensyGgeid ¢ 91 for APy ERkrSuh S o us 35 neagin i adihtiy of e
markbem&idy, ess,i Marthefn blot satnoyeartiédtive spguartitativerRTkeCR, @fanSequence
sorf SolIFEHE 3! PO BRE0ke LOINGLOThEA LACHDL Wi pubic
datatfasemsuop asdsenBenk ¢nitp:/Mrer. echinipl. aib. gawal ysi s, FACS,

ELI SA, etc., or by any suitable blochen1cal assay of
Isolgﬁquq@e-é(pjmmg esfls (a8, cgll Popiations pr ugsy inpie dryentien Mal|be obtained or

derN@& Wﬂr@lé%ltﬁﬂcle H%ﬁ§é+anBQn Hﬂ'ﬁe%ﬂalﬁt A dmXdirh&R, m&gﬁmlng cells or cell
Nort hern bl o sem -quantitative or

popa@gmq trTaqu \pg fgrivedRby &lféererg@ag,@r{gén dstatively rless rdifferentiated  adult

prodériitbRCor dlerh ltes, Gust b@s&gefr@memgw%ymd;t@ﬂ%em using differentiation
obt ai ned from ubllc gatabases such

PrORYIE ISR i VIHIGHE HTHOLGY e FSaPE: BaTBE 6. 9ifige-oming
ostéublds® ﬁzﬁs ﬁeéd di@@lasédatnl mzbwnomwamt iR GOV eV eututing |§a$&ayed bone
be opt ai erived jn q Q manner known
o S coll (BURCE RBER RS siaTa s s SR DR PLessog. g piosma and
basic fibroblast growth factor (FGF-2). In another example osteogenic lineage cells may be
obtained by differentiating MSC in osteogenic medium as described by Pittenger et al. 1999
(Science 284: 143-7) and Jaiswal et al. 1997 (supra). In another embodiment, bone-forming
cells or cell populations may be isolated and optionally cultured and/or expanded from
biological samples comprising such cells. For example, osteoblasts can be directly isolated
and cultured from trabecular bone as described by Skjodt et al. 1985 (J Endocrinol 105: 391-

6).

The term “inflammatory rheumatic disease” or “IRD” as used herein generally includes all

rheumatic diseases which entail an inflammatory and/or autoimmunity component, and
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popul ati ons may be derived by differentiation from

relatively less differentiated adult progenitors or
web@agehd s, such as, e.g., from nesenchymal SPEIEP2008/068007

cells, using differentiation protocols known per se.

Wthout limtation, one suitable nethod to obtain

bone-form ng osteobl asts has been disclosed in WO

2007/ 093431 and involves culturing isol ated bone

marrow stemcells (BMSC) or mesenchymal stemcells

(M5C) in the presence of plagm and basic fibrobl ast
par@futzmyh Waich orentdiiGHaR) .ledsh aermhfmﬁmewpb@np@&heowi feans of

i nea I s b bt aj.n by differentiati
exaigto &g G LB (TR G.S eI Lo RS Orshguiig, (G, psoratc
artht@8#hy( Sgnuenpﬁeuz%outla‘rﬁj- ‘Aythatisd of aiasived oeglnal mcl&tﬂﬁg’ among others

rhe&r%igtﬁ a)arthljtg ﬁ?/ﬁt r%%'{er&g%)g JP&%S |be%ctd/ef 8{tl§?t§g?ﬁoe I'\Leltelo syndrome,

ostenmlemosled pamarbculmplamjledrﬁeummom @rtbxifisc aBtIIIs@mqﬂses Behcet disease,

o Ear . |
v IR NP, SR T R 30 SEon DR RAREARIS 52 R ol
ankylesiog 'rsmarwyhiy% a®Rjestdropathiapontigligs and upditierentiated sppogyloarthropathy.
391- 6). The term"inflamuatory rheunmatic di sease" or
HencpRin a5 amkedinty eiha @'é‘ﬁ@?l&? I pay felatrdde i ophelrkatahgsen from

1€ apRARe AW ips6HAB tahtopath . Ia YtAl SHihritis of
0s aut oi m’r{?ﬁq{:p ' rrponenotpa y: U Wg# fd hr ri IZnot Z;/Ialrlous origins

inclyging axepg QWer%wpgrﬁﬁ@tdo@r%r@%I(]%hgmeropgqu@rgﬁgls geactive arthritis and

Rei@X aypdremandsteehedrédid, t guciaRiculbRRveaAld irifddnaitdiyy a¢mﬂﬁ§ | StMSdisease,
oarthrltls ori tIC arthro

0S ( aJ
Beﬁﬁgfeﬁﬁ%%%‘?utsy%\tﬁ'a" K“P?ﬁ Fy °§F§r PRI @? r?é‘dﬁPé’P%??HES‘mpath'es
sucansnyteptdiarankylbsiogapondylivy tid iehiesopally) sp@tlykittsomad bhdifferentiated
rthrh$|s reactive arthritis and Reiter syndrone,
SpoBQX%% is, pauciarticular juvenile rheumatoid

In eﬁr H%F 'eHb%%j H]e mattllwe g,sélggl?rg m%/elré%‘?% tod%r?)? 3r€1 d?ﬁ%ﬂe‘?%a% osteoarthritis

Oﬁépmtﬂjmbaaslsland)ﬁwuma&d anﬂm’hlsaBA) nter alia ankyl osing
spondylitis and enteropathic spondylitis and
In y@hanqt resmadippesty tQQQWGE)BWQrmW@%Q kyanyHeiecRD £hpsgh from psoriatic

artrﬁéﬁé@r@' @J b&gighsk! Wraﬁhm%\’ of Qb & toﬂglﬁE‘YmQG&né Rlhong others
chosen Trom osteoarthritis (QA), psoria

entefppahis p AftALS. gisaetivep fetitisy And ieEr DRATaTSs BpuGatsuRss Juvenil

rhe@rhétgldnérthrﬁ@' Bl beas® BeRENalssaddhaysBn Aipas tdithérhatosus, septic
enterlgg thic arthritis, active arthritjs and

a”hgé&? eld srendyieaiuorgaies sHeL e Gtes a%ﬁau'ex'%ﬁrtq $Aendyiitis and enteropathic

spohthies hh@uridifeieriatiddbpandynsdrthiapathgt i | | di sease, Behget
di sease, systenic |upus erythematosus, septic

Theacrrbﬁmit borge-fanding pelmiyh;olae padrtiopartyhiseful mucatiag |RDdissasas (@ treating
ankyl osi.ng s litis and t er opat hy ndyl.iti ,
mflamraXt ndll} g)ér E}ﬁ X}lal(e‘ﬁy compongrﬁlt %f s%oI a’seaggs()) V\X’ll cgmprlse both
inflammation, with or W|thout an autoimmunity component, and bone lesion(s) such as, for
example, erosion or subchondral lesions. In this embodiment, the bone-forming cells can
synergically ameliorate both said pathologies, whereby a more pronounced therapeutic

improvement can be achieved

In another embodiment, the bone-forming cells may be used in treating IRD diseases (or
treating the inflammation in or inflammatory component of said diseases), wherein said

diseases include inflammation and do not include bone lesion(s). By means of example, a
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spondyl oart hropat hy. I n anot her enbodi nent, the

di scl osure may relate to any one |IRD other than
wosteosiahritis (OA), osteonecrosis and rheunaPOi/@P2008/068007

arthritis (RA). In yet another enbodi nent, the

di scl osure may relate to any one | RD chosen from

psoriatic arthropathy, gout, pseudogout and arthritis

of various origins including anong ot hers enteropathic

arthritis, reactive arthritis and Reiter syndrone,

pauci articular juvenile rheumatoid arthritis, Still
IRDdidisease, md3e vgetrestes ense, pa&ystt whereinl upels ifayingioRt @dmponent s

ic arthritis and spondyl oathr ies such a , ,
profil AT B e JBS oy LR PSR B E8e S5 EPRE rming ool i
such [aedsdsi waudd astchaue dedrf m‘eanml)amdﬂtamposnnk;el war tdthe pedseyt disclosure

of t;@%PP in?lgr% atc? %%e(t/tg ' EBQ% %?rln 'g?ythgl% \B&fl& b%urjloaéxﬂéctatlon of any

benlefntsllrasnmmmasesfrm admhisﬁramn ofrbpneiﬁlrpmmells of said
di sease(g whi ch conprl se both inflammation, with or
Propiyiddu@nceer teaatroe el Mflepmeadem bn édit of taﬂmfl@mﬁre;awrwpmﬁe@,gnt of, IRD,

ma;f M%rtﬂ,%larﬁrﬂlblvg)éﬂﬁﬁ}leé’smge "r(—gﬁj'cﬂg o 'aeérHQ&rlﬂffF\grlé\Jel bESIPAS of systemic

one-form ng I's can

a”déﬁfn@ﬁ@l mﬁmwaﬁ%l'ﬂ o?%\@ éRE)ot’i? séP@Prﬁﬁﬂ%l '§gVERg QARhdecEeRsing the

inflaniTBEGR (PMAMAHARSHE dorhP&ieABeg4il ‘Fev'eﬁ&*dé\éﬁ-;r@?&tmf%ﬁﬂnéii%n can be suitably
achi eved I n anot her enbodi nent, the bone-form ng cells

assREPILAS KOV R S0 XL PAGIPIRI MR S ot by ieesio sgiptoms of

infldnirhhiN@Lg. Ofevem tisuel SWAliRgIpLial Yoss @THaEoh, &f.) 3@bMr by measuring

colQiESaSgeicr el 22l 41 seases, Lncl yde, LaLLaIR | Of 5 1

6 ILEX AR TRIF 0 2b. GDIdd bR RAESR s?ﬁé‘mfé&ede!se(ﬁtsﬁfé rhdtkéspat i ent
wherein the inflamation conmponent is present, and

The\/\d%ehﬁaldnb&féﬂﬁrﬁuﬁ |c@ﬂ"5( %0 b@@nﬂmledYEtth@fﬂ)‘ﬁéé@ﬂt mVB@tlddS@nOBe suitably
ne-form I's jn such di seases vvoul d not have
forrsa.@ cg |9|s ell:pcd

AR PRI IRNRIMaEUCR CRMPEYIANS: t he present
nti-infl t
suflRBrRaind coiPps Tosrey SaiPichd” REThpE e tag-fagming col as
desamigedbeanefn ts pherrsauebtucdill;amematﬁle oswcipthmit, ncatieratbubfer, ofreservative,

sta&l%'fgf an? ron}dggt cg:reoltlLé chaD ér?a‘? fN%l Qxé)wn ﬁntﬂé)ger %Illlfe%% 'Wenért.gﬁch materials

n,
shogld, bel rRiD-tomawnd rshmld mot:lutea‘era \Mlvotheeacsmyp]f és?scehlg The precise nature

of tgﬁg% P?O QIS\,ngjeEQ‘rad !)r?\tﬂavel rgﬁ = ecﬂfnﬁr%stpgtloﬁy%re&a%ple the

A amTat nin sai
corm@mbpremynge Im ém&rmgofoa P@Esntesaly ﬂ@cem@élel mue@nﬁ@plu@@n which is

pyréde‘ﬂff é'érﬂmtf%re‘)éuﬁéU%BIqe%t))mc@aéer LEYRY. Y gBRGEESINRhles in medicinal
| amati on can be sult

formulatlon the reader is referred to Cell Therapy Stem Cell Transplantation, Gene Therapy,

and Cellular Immunotherapy, by G. Morstyn & W. Sheridan eds., Cambridge University Press,

1996; and Hematopoietic Stem Cell Therapy, E. D. Ball, J. Lister & P. Law, Churchill

Livingstone, 2000.

Such pharmaceutical compositions may contain further components ensuring the viability of
the cells therein. For example, the compositions may comprise a suitable buffer system (e.g.,
phosphate or carbonate buffer system) to achieve desirable pH, more usually near neutral
pH, and may comprise sufficient salt to ensure isoosmotic conditions for the cells to prevent
osmotic stress. For example, suitable solution for these purposes may be phosphate-buffered
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assessed as known per se, for exanple and w t hout
l[imtation by nmeasuring synptons of inflamation
W@ e0og/ogo7hever, tissue swelling, pain, |oss of PCIEP20081068007
etc.) and/or by neasuring cellular and/or nol ecul ar
mar kers of inflammation, such as, for exanple, IL-1 a,
IL-1 b, IL-2, IL- 6 IL-8, and TNFa, e.g., l|local and/or
system c levels of said markers. The isol ated
bone-formng cells to be enployed in the present
i nvention can be suitably fognulated into and
saliggl M(PBS), ersediums @mrdﬁamutubﬁakungmomjédtms .or SU.@btated Ringer's

eut | cal [
'me?@mt A8 KB T aPEC R B2 3o Mata i el fiuptih & b Bldtein. e.g.
albyrhiay wisicte oty tratdage srecdqidilapbiehexelispi ent, carri er,
buffer, preservative, stabiliser, anti - oxi dant or
Theoplreemagaitieali @mpaeitibnsk mayvconprisechustberskarhpaenisrusehud imathe. repair of

boné%ghr#ﬁ@teﬁrd @éfﬁc %@d*lé;(am%len%{]crﬁ Q:?fng r?é?% %9#hgud'b05vnhout limitation

Intertfere wt he activit I eci
hydrxy apaditegificalgiemaadosphate oartlgleﬁéHNﬁﬁtPérg%atmw poly- @@tma@ld opply-lactic

glyéoh@ aEleuﬁﬁathBmé‘%mdnbﬁfoE% 'p%ﬂr L- E/an?emn%geﬁ her e;/(ample the bone-

onposi t1on may be in form of a parenteral
forr@@g; Eplisampe ba&eé@ur@dsfmhu@%ﬁerawwmnpsmitw GefRM) pir elgermgtrices to

malkE2theSeHn RRt€ oBldogdrit® {syhe Cofying M itSdvdPtights ¥s Wellfas osteo-inductive.
eneral principles in nmedicinal formul atl on,

t he
Sm}%%rara%tlhoqj%usp%q @.}tpl@goqsoboegnparweqegﬁywth g{lmn@@@BM have yielded good

resUlts3CeMMAN a4 0985, Canertibes apg.163nd Cel | ul ar
| mmunot herapy, by G Mrstyn & W Sheridan eds.,

The(SZc”f.mbrrhailgletiddmhi v Edsttipn Pb@SSfulrttlflé}%hclLﬁhd oHeba&t @padreihistered with a
T E. D Ball, J . List & P, Law,

comRPRY | DI REto8 o 38 30Prs BRI BThF Baf SN o BMP-2 or
BMEanBH-T boaryy atiegr grawih daatorf Oﬂtehpotgnﬁnﬁpcnwrﬂasyieglsmnbm@nts include
mor@gﬁc oﬂ?:eg otfyca% rﬁ %ﬁﬁ)ﬁ& eh%ge &l lfe{%gegroer F%Ei}gﬁrgfgg@eggeegf%ﬂgration (WO
00/Q7@3§ JIf Qﬂsagqblmﬂ @reprarajlan lg:gn@eeadbtniﬁelredgy\sa emielt matrix or material to
proﬁ&@hﬁ%gvé%e@sﬁ@pég%ng ol Hof e%érH@la' e MeRLridICHE HBla gﬁrg"]ular ceramic,

PT S Curt i ent QAT T enaur & i S66s
or %bwaplvméhgwnoaas gelatineelcpkagen. peteqnestin,dibrineden. 9t paiggcalcin. Porous

mat'r: Qés %ﬁ”@é esynittisizBB! Scdfling 119NsthRdarl ht%%ﬁm@&’ésp‘?é@s ffkbs et al,
hosphat e- buf f eredsal i ne (PBS), sodium chlorid

B'O@éleﬂﬁ'ﬁo 3% Ages Mikpnjekét i BAYBEr @569@@ et frgek e 3L, J. Biomed.

Matbm@@tggaf,ng aggnown in the art. Further, the
conmposi tion may conprise a carrier proteln e.g.,

Theabrwlma&utuwobh]pnrayomsw@dremstaert iReluyé abbblcbsédﬁfnlétbl%d in combination
Wit Gt NG D RERE SoEEL IRD; Fharvre ABAT I BB B banmodiving
antigiednaét ediugs FIMARRH Mgluepcatithidsc ongrosteridal manti-inflerhmdery  drugs
(NS\NII{)hgrUtanallcl;eETsllés 'i—lence the invention also provides a pharmaceutical composition
comprising bone-forming cells and an agent chosen from DMARD, glucocorticoids, NSAID
and analgesics for simultaneous, sequential or separate use in treating IRD.

The bone-forming cells are to be administered in a “prophylactically effective amount” (i.e., an
amount of that inhibits or delays in a subject the onset of a disorder as being sought by a
researcher, veterinarian, medical doctor or other clinician) or in a “therapeutically effective
amount” (i.e., an amount that elicits the biological or medicinal response in a subject that is

being sought by a researcher, veterinarian, medical doctor or other clinician, which may
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hydr oxyapatite/trical ci um phosphate particles

(HA/ TCP), gelatine, poly-lactic acid, poly-lactic
w@booeosizas aci d, hyal uronic acid, chitosan, PCT/EP2008/068007

poly-L-1ysine, and collagen. For exanple, the

boneform ng cells may be conbined wth dem neralised

bone matrix (DBM or other matrices to naeke the

conposite osteogenic (bone formng init ow right) as

wel | as osteo-inductive. Simlar nmethods using

aut ol ogous bone marrow cellsowith all ogenei c DBM have

inclycﬂeatmb?cbhgmudviémut)ﬂtﬁe (sGoptoald of the d%easel&%sorﬁéritfemg treated) The
313 ceutlc OSII on

Oth Tﬁéols) . The ar
dosage Phé’P‘OP'Pt PrRRIeTP I Sg'ﬁa nPBttoé‘F‘@d'W‘t %\at'on Wit Gt or more
otherca'afpt/eeagﬂmttsakjypéﬁdeamtthe/mdf\/ail:tebcrase wot isass & dustomary, to be adapted to
the Wdt\ﬁé]u%g%lpel}rﬁs(tar%re:g tt anhle Seugrb &5 t?ereﬁ% torl'{tt%vpt éepe%f 'oz the nature
or any St her grovvt RN REF D6t
anddbe seywaityyofrige diemden@rttestreattaﬁ adeaisnongtamsex soeirhodyg wefght, general

neo BB RIS B, G RARl B BB o o st
be tiﬁééfﬁfhloatthft)'i@utﬁmf ageniniaivation sifivaey stability @k qurationrehagtion, on whether

the qﬁer%)} Rl aJuRe er S’Mbrq@ o‘r %pr%ylgét ct 'o?‘%HQNtfet’r%‘?%@{e@ta'cﬁ\fe cd:n%ounds are

exanpl e, teriral can %]ranu ar ceramc, or
ad”ﬂiﬂ'é@fﬁd)lﬁ@ﬂd@%‘l‘? “&%b‘{j@'fﬁfm'ﬁ@ce@cﬂ Frﬁg@\f?”t'@%t eonect | n
fibrinogen, or osteocal cin. Porous natrices can, o
By Wﬁ?%égﬁﬁ%ﬁpl%@ﬁ‘%mt W@'t‘it@”s?ét‘?a%uoa b?@’@ﬁﬁ@&ﬁ@s”@@ @”d about 1x10
bonglf?@fﬁngi‘bellg @irb%eﬂvééfﬁégt?ut ?:Jéﬂ); BAd %Bl&.lt 1&?9%bod¥|f5mgn§k/eg@ or, between
r ok et al. . Bio Mter.
abopp 1B o 260U, 993 Do, MG, SRt HeLHpe L SRR 19" GG Tx10° bone
forrmﬁglngéllsr b be Iaﬂmlmmi@e@ rlomieﬂd/aldsﬂstﬁnﬁéaﬂy &ad aiS’meect preferably a non-
co nat rt-known, thera S us
ot R STt B Bbe SARMBS G A FE i@ EhH op fdhsrisg: or may
be dortel pyhenitrat vaturde. t@sm(e@lt%ﬁ[l)xangjlejenxtoottllrmtamdm frequency of repeated
adrﬁ]RQ ract ﬁﬂ#éf@{ieﬁ‘&t 6r 'F‘?i%t O&%ed S’or(rlr§|£§’/'\I tP)IeSO er week; or once,

the |nve fit10n al $o prOV|d
anetmmmetmess D@m@ﬁhrpo& tion conprising bone-for m ng
cells and an agent chosen from DVMARD, gl ucocorti coids,
Thengveptierh durditil glesi grRCOMpassgsmmatagnso g predupingntspigl pbarmaceutical

conRRALAY, SvheRsh sdid bﬁ@r%b&ﬂlcel@mp-gg‘lﬁorgoé’t@ |théHo‘é'H't&r (8lih Beating IRD,

are to be admnistered in a"p %actlca
by aqrpixipg poee-farmingteells ps discloggy %ﬁf@'t]rYt" inet HAROre gHfiEPRA cgmponents
as svays in a subject the onset of a disorder as being

sought by a researcher, veterinarian, nedical doctor
Theosoretfbing télRice ipaar)na@eutioal armtjlbmreneutphga@ sivcred¢drasd iad/rﬁlnlstered

in agrpng%fgltta(t :Qgﬁmtse@%raﬁ% PIES t:;org#gl%ﬁek) tﬁéﬁrﬁ glks)ISl?el gl% an% reconstitute
or regenerate the functionally deficient area. Administration of the composition will depend on
the musculoskeletal site being repaired. For example, administration may occur by injection
or implantation directly into intra-articular cavity in case of disorders of joints. In other
circumstances, the bone-forming cells or pharmaceutical formulations comprising such may
be administered systemically, whereby their anti-inflammatory actions may occur systemically
or they may migrate to diseased areas. Hence, in general examples, the administration may
be infer alia systemic, topical, intra-articular or peri-articular.

Hence, in an embodiment the pharmaceutical cell preparation as define above may be
administered in a form of liquid composition.
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bei ng sought by a researcher, veterinarian, nedica

doctor or other clinician, which mayinclude inter alia
w@bdoewsEsd on of the synptons of the di sease orPdi/EPI0d®068007

being treated). The dosage or anount of bone-forn ng

cells used, optionally in conbination with one or nore

ot her active agents, depends on the individual case

and is, as is customary, to be adapted to the

i ndi vi dual circunstances to achieve an optinmum effect.

Thus, it depends on the nature and the severity of the

In %?%@r der 88& } t{qg f)?rhé-fo?ﬁﬂlggal ch cgﬁ] Boqq?%éhgf%%?/’beqpa%gferred to
andaﬂmultursdi paskuitable subdtratado modldalfommmaomsTlveEﬂﬂzssratefont\Mﬂch the cells
canStF%)J gé edt é)n(f I{uFee(flagn b L lrJnret FT‘I %tﬁr)]clﬂg P%ﬂ{”c%bglb\él\ﬁ%%% alloy or
staiblees Btleelr aptyoacsvea&ufaee @ucn: h$ ervatiuon ppw&pphtyel, palyiner, swfacesmsuch as
r I ggsm.
polm%%o%ﬁ tiggt“ﬁ@%bone hﬁggnﬁgfé%d |Iﬁte Hfgﬁ%lﬁs\ﬁljgﬁ ta§ glass ceramics,
canBysqreangetas exshprate. dﬂ@ﬁtmfeﬂfﬁdrﬁﬁamﬁtﬁm suchdass titapiim, and calcium
n n
phodBIEET @R b LG A Phaplas AT SroroRpy I ermponent of the
SUbﬁtﬁ?"mﬂl‘j’ %‘@W@e ”@N%@PV%@@VQ%QQVO%QOS and about 1x107
bone form ng or between about 1x106 and 1x

ForgaR@Pe ol Hist Feva RolRiEd " BarArAPene cEETeTgiedm 9u'ture dishes, can

be WPdidfedied s tﬂfBeCcﬁﬂnszmﬁaDs@ldedlbb&t‘dm obdee teEaugk Ynetn to multiply and/or
or human s uch adnj ni str

nonh nmamm ; .
confidip B8 OB 15708 DL DIBhAtng s PR Gy medum
of tiveDihugion Bynen%my Welle xampeé &ar@dﬁ&rdﬂfﬁnté & tAre@dinemsional solid support,

e.g.{&f @%EC @%rsgl ﬁ%%o%gftad fq@tséggqﬁ% g(gr}tgla@gksal% cells. The

impmg:metedtwppertsalobtmmed ini thisswgye Icamdnet implaftes) imeemtnamn subject. Such

imptﬁ'f?rngé% {) ?ég’i?esrcée&lt[]?etdrb&ﬂ%n@rsnﬁ’i%%@clhrégllqﬁl%‘ &Jlture medium,
ptra Frrace composi tions erei

priop keelperigciinatly mailarﬁ@drpom tions are intended for use in
treating | RD, by adm xi ng bone-formng cells as

Thedthseg-gigedsineal edolid \eupperbReedsr tonbe diceaanpalitihgp as to enable it to be

mp%‘ﬁf%qwé%ﬁwﬁslt @pr@ofa P%umslﬂfa‘%@h&ga§§wlﬁld&r a SBhere, a plate, or
phar maceuti cal fornmulafions conprisi ngq such can

a pardef Arkifasy sfane Qf th%m?é?”ai%%&'tab@rfﬁﬁ the Rieromnagblg three-dipensional

sohé“@fp@br@ bé’rtlétﬂa@r hehedHd @dh theS FidBe Soft CalNE EREOH, T 4nd & particular
or re ratethefunctlonallg defici ent area.

aragQyifn pﬁc igRIlVJR tof fa et COFR SKEIEBNPAPYS C%réﬁ‘&ﬁobaéﬁd PRlumina, on
zircHhia CaH m&éqelbmtmiosphdt@ dneion gy drepaipa g, infitatioreadandksleton obtained by

m ni tion occur b on or_ inpl.antation .
Gl e sREI S CPRonER ? b TeRtroill G i apate, or
eIsdla&@ﬁtd-&lfoﬂasmﬁniljeoglass cerdamiay doactive glass ceramics such as Bioglass(TM)

glasses.

General definitions

Unless otherwise defined, all terms used in disclosing the invention, including technical and
scientific terms, have the meaning as commonly understood by one of ordinary skill in the art
to which this invention belongs.
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ci rcunst ances, the bone-formng cells or

phar maceuti cal formnulations conprising such may be
wa@cimonseer ed system cally, whereby their PCT/EP2008/068007

anti-inflammatory actions may occur systemcally or

they may mgrate to di seased areas. Hence, in general

exanples, the admnistration may be inter alia

systemc, topical, intra-articular or peri-articular.

Hence, in an enbodi nent the pharnmaceutical cell

preparati on as define above nmy be admi nistered in a

As ggr ehé)rfgilnlnh%;siirda%ﬁ)r%r?ﬁsl iagf{énggsﬁﬁqﬁqher gcﬁ@@%b@egfngué!‘%nd plural
refdreram shless the ctootea’ndémw dictates rotitbroise SBy ablo€esanysé r‘atoell” refers to

Oneognporgyhaq ne%eul npl ants. The substrate on which the
CelM<® dédn Pe appl ied and cultured can be a netal, such

Theatﬁgtﬁé tceﬁll?) ?Fhlgf; éecsh'é Fﬂgﬁkéq"é{f g ug‘%ﬂ@%ﬁ%ﬁe &n%ﬁ;llmous with
a oact e suc cal ci um phosphate,
“incb@mn’emclyd@?f @ce@nmmg a§0'ﬁialr19”sslah§2/ pesieclusiveion ¢rentérided and do not
excf%'d& RAYE6hd, 8RR-rBkih %ern%rs %'lérﬁéh%%ﬁnélﬁ&&étbﬁé such as

g ass ceranlcs can used as a substrate. Mst

The%:@’feﬁﬁbﬁ 6fjnlﬂﬁ&|cﬂﬁ*a byséiﬁbmﬁ% ibdiicRRI M MunBBd fHalielcitRs subsumed
ates, even t cal cj um phosphate is not an

W'th'mtﬁ‘?@@aﬂ%%w"@éﬁ%ﬁ d &dPPRES- substrate. The

substrate ma porous or non- por ous. For exanmpl e
eI SRHE Aose R TR ) SHesie ore PRssura e valie aih 5¢ a parameter
an ghhbdrer 2 tenipat® dutatios, Wnduhe likk, shesanteasnduengasanafiationedf +/-10% or

o5 RISE P Herh b St PO B O EBn ess e S ridte proferably +-
0.1%i &f lese of iaat!i fom mnmsa@csflwyvélur&; uhmifarn@mheansmbnsdare appropriate to

perfi%ﬂﬁﬁrg ghtgsds%}o%eb 8&? tﬁjonn Ht|§ Ee&% r ans tg‘ﬁ @%t %%Sa'u@%g Wh|cﬂr1he modifier
“‘aboutt @H@Ilsmﬂ@aleﬂaﬂ)ew‘wbiw asdiprefarably alisglosby. i npr egnati ng

said support with a |iquid suspension containing said
All gesumentsTaifed imipe diergnkepesilipgiipntase ey insarporptethby refgrgnce in their
entlFéiym Ih%e?érﬂ&]lé’rmtﬁéj téd&hﬁg@% §athRGls héﬁﬁlhsbémfcgl@n?éf%d to are

s can also be re-cultured by 1mersing themin
'”C%Wr?@dlbdr%f@!et”@‘?e medi um prior to being finally
i npl anted. The three-dinensional solid support needs

Briéfdseription onhetAiphesso as to enable it to be inplanted

in a human. It can be of any suitable shape such as a
Figasd 1 stabers, mesenpiara andib@iean arkesrexgregsivi bpboma-foirhingicylls.

shape. O the materials suitable for the bioconpatible
Figtirer 2ehasismeinsriatimadibn $%)land Ad (B stainingehyttbiooedf@mingesetis.on

can be nade of cal cium carbonate, and in particul ar
Figureagmhiowe cogpadsdn beiivegn iAmkieh dDigmeiersoin CORRA skatedmpimals (light

grePOCARR BB ESte B 2R RRLIO TddHk WiEIACARRA+OB treated animals (dark) and
CARRA+OB+DEX ftreated animals (dotted line). Diameters reported as % increase versus
baseline.

Figure 4 shows comparison between Paw Diameters in CARRA treated animals (diamonds)
CARRA+DEX treated animals (squares), and CARRA+OB treated animals (triangles).

Diameters reported as % increase versus baseline.
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zirconia, on tricalcium phosphate, and/or
hydr oxyapatite, imtation coral skel eton obtained by
whyawositey nal exchange enabling cal ci um car bonet BEPO®E68007

transforned into hydroxyapatite, or el se
apatite-wol |l astonite glass ceram cs, bioactive glass
ceram cs such as Bioglass(TM gl asses. Cenera

definitions Unless otherw se defined, all terns used

in disclosing the invention, including technical and
scientific ternms, have the nmani ng as comonly

und t ood one ordipary skill in.the,art to .
Figlfh S SHoSaCTIRAENET Qe BoRgY. RETRRS hd o ADU( pdated  animals
(dlamdngml ), ADJ#DEXHEreased, adimals, s@_mdeé)tdmzj ADoreOB deatedt dnimals (triangles).

Dlarch ear le%oﬁ@(p?a o |H(!r8% ev% eb%g mgnl ess the cont ex.t.

es oL erwi se. y Wway of exanple, "a

Abb():g\} étlong %fsgé ?n tflg?urgg %reo 53 riralro%sI EﬂﬁR%n %aﬂ%ééer}awt?ry Ell . Complete

Frelanr@.ﬂL @Jwaat@my HEP{yﬂ@@@e\maShne 1m@/kg|$$1g38tedblaﬁt§l 1uﬂiés" or
"containing", "contains", and are inclusive or

EXARPDEgnded and do not exclude additi onal, non-recited
menbers, elenents or nmethod steps. The recitation of

E nunerléal Qggges by endpoi nts includes all nunbers and

XRErMANtY RO MEeHed within that range, as well as the

In t&i ‘i#'gg’gl?:&?o. édjnr%,ssarg-r egitieﬁtd;ns? ng/% gleé'lvghusgtd t%omg[formmg cells either
A) ;fr_amarml_bemarrcanstanmans (BMSC e sqistamitialyuasadasorhedan WO [2007/093431, or
B) iy SrndsS B Rach8 1G0T EP Pay BT SAdRAR BLaiity BOP by gepanding
ostenblastssfom Hafabcglar bonenore preferably +/- 0.1%or |ess of

and fromthe specified value, insofar such variations

A @ét&@éé%&ﬂfah&ﬁﬁo&%l\,@ff ormin the disclosed invention.

S tO De understood that the value to which the

20 ﬂpéorfnn %‘r’ hegtPired BAREEhardS BR/F?GHre oS e R6M T lidakle¥t of patients
erably, disclosed docunents cited in the

r ef
SUffﬁPfégsE b%%é'ﬁ?ﬁ”@ét‘?'}4rY"aér’B'XﬁféW&%?h?%ééﬁewfﬁfeéiéaﬂn;ﬁ PBS 2vv) and
laydréd ®heasssity yradientr Fiesit koigtion. Afer Rhirifiatied,, mbhéhuclear cells were

t eachj of ,all docunents herei pecificall ,
narfeSTeH Tl e AP ARG R SOy PERo T Rualelgpdfun from patients o
heaﬁbﬁdbnﬁcm was obfaitidueafter genteifughiiguofe16D mhofsiooe seinedyin®l dry tubes.
The BisPQ8% TRLKE S F AP AR ARV YARNE Sl O%e§ ShithS20% allogeneic

plasma and 10ng/ml FGF2 (or with another growth factor known in the art to induce

osteoblast phenotype, such as, e.g., BMP). The cells were plated at 1x10 cells/175cm? flasks
and maintained in a 37°C humidified atmosphere containing 5% CO2. The cells were allowed
to attach for 4 days prior an initial medium change. Two other partial medium changes (half
volume changed) are done at days 7 and 11. Cells were detached at day 14 using frypsin-
EDTA solution for 1-5 min at 37°C. The cells were counted and plated at 1x10° cells/175cm?

for another week of culture.

B. Bone Marrow mesenchymal cell differentiation in osteogenic medium

Bone Marrow Mesenchymal Stem Cells from standard MSC expansion culture are recovered
by incubation with trypsin-EDTA and plated at 60 to 120,000 cells/well in 6-wells plate in the
expansion medium (12 500 cells/cm?). The next day, the medium is replaced by 2,5 ml
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Figure 2 shows mneralization (A) and ALP (B) staining

by bone-formng cells. Figure 3 shows conparison
wheimwosiT4Ankl es Di aneters in CARRA treated ani Pel/EP2008/068007

(light grey), CARRA+DEX treated animals (dark grey),

CARRA+(OB treated animal s (dark) and CARRA+OB+DEX

treated aninals (dotted line). D aneters reported as %

i ncrease versus baseline. Figure 4 shows conparison

bet ween Paw Di aneters in CARRA treated ani mals

(di anonds) CARRA+DEX treat edizani mal s (squares), and
ostéABRAMABiunt crkedlvaealtged tori angl esk. wédlk@nmahermedium is replaced

reported as % increase versus baseline. Figure 5 shows
evef:yo:ﬁ%zg?}’%on bet ween Paw Di anmeters in ADJ treated
Me&gl mal s (di anonds), ADJ+DEX treated ani mals (squares),

and ADJ+OB treated animals (triangles). Dianmeters

i ncrease versus baseline. Abbreviations
De{aﬁ%g{atsgﬁ?@gjﬂr%s are as follows: CARRA Carrageenan

4 gg[g?]l] A
Dex (§ X0 2 8 meg"‘ Oﬁé%%egoffb;g@?gﬁ%‘ﬁ%g) 106 EXAVPLE 1

DexX2XREFNITR N Bbxp{50ﬁﬁ‘wﬁe®8lmalbﬁﬁ-l\/fﬂh | owi ng, procedures
are described | eading to derivation of bone-formng
cells either (A) frombone marrow stem cells (BMSC)
subst ant i al described in WO 2007/ 093431 , or (B)

OSterS’)?e’f"ﬁP}e%’m &f}/}f’?’gr entiating the cells of (A) in
ost eogeni ¢ medi um or ( Cyvolneexpandirighl esicenihirat S
fromtrabecul ar bone. A Osteoblast derivation from

alphgMeM 20 t 0 60n of hepari Al #&¢d bone marrow (BM were

FCSobt ained fromiliac crest gf patients sufigering from

bone d| seases. BMwas m xed with phosphate buf f er ed

Pen3tagnGle (10985, 2v:v) and | af¥%¥d on densityVyradi ent

Dex&rh6@bdoneqbesdion. After ceqdohf ugation, nyfopucl ear
cells were harvest ed fromthe interface and washed

Ascqriic@sidi n PBS. In paral | el 2908y um from p2 FEM s or

Betd\@@derdphogigid s was obt ai nqqnafter cent riqigygmt i on of
160 mM of blood drained into dry tubes. The cells were

resuspended i n al pha MEM nedi um suppl emented with 20%

C—Té%é!%ﬁéﬂ&%ﬁ%{%%égﬂﬁﬂmng/ mM FGF2 (or with anot her

Fro% human bonets%%mlr(n%(r)]mgoft connec%lve and cortlcgldbone were carefully removed, and
the remaining trabecular bone was minced into small fragments (1mm?). The bone fragments
were extensively washed in PBS to remove the adherent marrow cells and seeded in 25 cm?
tissue culture flasks in a culture medium supplemented with autologous serum with or without
a growth factor (see above). The medium was changed twice a week. After 4 weeks cells
were released using trypsin-EDTA solution, counted and eventually re-plated at a density of

5000 cells/cm?2.

Flow cytometry

Immuno-biological cell surface markers of the cells were analyzed by flow cytometry. Bone-
forming cells were incubated with the following labelled monoclonal antibodies: HLA-I, HLA-
DR, CD80, CD86, CTLA-4, CD40L and CD28 for 15 min and then washed with PBS before
being centrifuged and re-suspended in 0.3ml PBS.
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ost eobl ast phenotype, such as, e.g., BWMP). The cells

were plated at 1x107 cells/175cm 2 fl asks and
woinsi7aed in a 37C hum di fi ed at nospher e conpei/mPIIgs/068007

5% C2. The cells were allowed to attach for 4 days

prior an initial mediumchange. Two ot her parti al

medi um changes (half vol une changed) are done at days

7 and 11. Cells were detached at day 14 using trypsin-

EDTA solution for 1-5 min at 37C. The cells were

counted and plated at 1x1 06i4«cells/1 75cn2 for another

of cu rrow. nesenc . cell _ .

OCH e PG BRI L Pomse ¢ ST BORBVRE r owbation  and
perivestaisahiymal thStais a0d lthessthinmvwss andigs et BySBweoyp@amestiyon

culture are recovered by incubation with trypsin-EDTA

t 60 to 120,000 cells/well in 6-wells
Mm@%ﬂ%@oﬁﬁgﬁﬁ expansi on nmedi um (12 500 cells/cm 2)

IndJé?lgn B?%FnepﬁYatloBE)%téﬁ'ﬁg'v&HQ ds§ %9|b9%88*n$¥stgog§emc mec%ur.n op the cells.

m ost eogeni ¢ e S are culftured for
~6 (0 bonrgfarring Tells (§eelpbeMe)/sMF ysrea@@@dé%ﬁw@t platgajrspresence of 5%

autdybstid M%b@%ﬂ%ddﬂhtﬁ i gm deR8MthaSerntd 0 M5:mi a@torblczamd and 3

dexanet hasone st ock + 198 m al pha- MEM De
mM( gtycg% phgsqﬂateDe&fpr( Qoar/ f) wgelgagg)f rﬁultléﬂepﬁ;gllq\/mre fixed in 3.7%
fornkRd9O6PBS ama@tawmd(tﬁﬁbnaér)n ¥al une Final concentration

alpha MEM3 1 m / FCS 6 ml 15% PenStrepd u (100x) 400

F;ﬂ 1x Dexamnet hasone (Dex2) 400 ml 10 8 M Ascorbic acid
ALBglainind 5 ng/ M Bet a- gl ycerophosphate 2 m 10 nM C.

Cells AR EH| Ak f&r?%L%p(pét@&igﬁ. §3ﬁ%§fg%i9€c${sg§%eh%ormg) P8BS ashed twice with
specl nen, SO conhective ‘and cortica one were

PBZ ather fikeédyinr €76 \oithte buitered ecetemmianid@gsacoadseatuioam feowerature, and

theq\?gsge?e éﬁt%@qui{hnaiﬁillémla{er?Jrqg%%r%s.(égg%ere thER&tRREwith a Fast Blue

RR/Naphtol AS-MX phosphate solution for 30 minutes at room temperature, and in the dark.

Cells were washed with distilled water for 2 minutes, and then counterstained in Mayer’'s
Hematoxylin solution for 10 minutes. Finally, cells were washed in distilled water for 3

minutes.

Proliferation assay

200.000 human T cells/ml from individual A (Peripheral Blood Mononuclear Cells, PBMCa)
were plated in 96-well microtiter plate with irradiated or CD3 depleted PMBC from individual B
(APCb) and human bone-forming cells from a third individual for 10 days in a total volume of
200ul, in presence or not of PHA (a mitogenic activator of T cells). The human bone-forming
cells were seeded at 20.000, 100.000 and 200.000/ml. When PBMCa and APCb were co-
incubated — with or without PHA, a mixed lymphocyte reaction occurred wherein the PBMCa
cells were activated by the surface antigens on APCb. The culture was incubated with
1uCi/ml 3H-thymidine for 18h of the culture period to measure T cells proliferation. Cells were
washed twice with ice-cold PBS and twice with ice-cold 5% trichloroacetic acid (TCA). Finally,
cells were lysed by a solution containing 0.1N NaOH and 0.1% Triton-X100. The supernatant
is harvested and mixed with scintillation liquid to be analyzed on a beta-counter.
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were extensively washed in PBS to renove the adherent
marrow cells and seeded in 25 cnR tissue culture

wo b@skso7un a cul ture nedi um suppl ement ed W t h PCT/EP2008/068007
aut ol ogous serumwith or without a growh factor (see
above). The nedi um was changed twi ce a week. After 4
weeks cells were rel eased using trypsin-EDTA sol ution,
counted and eventually re-plated at a density of 5000
cells/cn2. Flow cytonetry | nmuno- bi ol ogi cal cell
surface markers of the cellsiswere anal yzed by fl ow
cytonetry. Boneformng cells were incubated with the

Redubts| owi ng | abel | ed nonocl onal anti bodi es: HLA-1,
HLADR, CD80, CD86, CTLA-4, CD4OL and CD28 for 15 mn

th PBS before being centrifuged and
Bon%r}gcént%ﬁﬂctu FtpI%LJ[#SM PBS. OCN was i mmuno-detected with

Thelevd ©of bel|u@ar%rk@gg%(or{eoﬂdgﬂﬂe{egcwngﬁ%é?ﬁbr membrane markers were

pernmeabl | 1 sati on the stal ning

assgsredly B diayy ayviometyy eliere®r yeel {Bigarei Aht iTb® ma{/\LP OCN) and

medendiEhad Q8965 N3N b paA@kd @@reﬁ%fﬁﬁbkpﬂbsé@’@swﬂﬁﬁéﬁ&Gp(ﬂé{tlc marker
addi ng ost eogeni ¢ nedi um on the cell bone

Cmé?W?%@eQ?é'Y‘Fs (see above)/cm 2 were pI at ed |nto 6- wel |

cotigsnorent s Pt Hnli sk ASEIMEORG: PHGBIRALP siaing) and

calchgn Ge;bnsﬁlloa((mdweﬁdlldat&anLg’l W&Eﬁé)@lressbwsp h&é’e if né\f éIEdSeIIE at d& 21 and
uI t.ure,

mopart M EERD adiosks A€ L RGBS S PidkF TritPagpt gamination — was

obsstvad ffipge@l | s were stained for ALP detection.
Bone-form ng cells (see above) were washed twice with

Imnﬁﬁ%kmegﬁﬁaioﬁigﬁgrﬂeg 60% citrate buffered acetone for 30
nperature, and then rinsed again

ReéMIt§ Qh&kr?ﬁm"ﬂa'bfe%{ 1\’@4091 mﬁf&éte“tﬁat Wgr%- re% dvlﬁ/rt bﬁ% as foreign

pos

st al ned
cellg @lngtRWlC f"’(ﬁ"e 3'@)9rﬁfpfﬂ.lp@gfeﬁ?tt'n9 OBPII?\GT‘ Gﬁ‘%%laug é\P%werenmlxed in the
preddiRe d(ﬁrémtolg&idsSBMeHe%VE@S&%bstsh f@@ﬁdd\](ﬁﬁl WRENOBSY, the mixed

m nutes, and then counterstained in Mayer's

'ymPléQFé(fed5?§‘Fti°H W35 ISHPRTEPSE0bY 440 enut es. Finally, cells
Thepe%pe %ﬁegf?%{e:r‘e’lg Igei%,e(J !negreg\elantcgrofflﬂ-ﬁ %1 dﬂg/nrHIS %v?ﬁch is a strong T cells

proliferation stimulator (Table 2). The immunosuppressive effects of osteoblasts were more

important - at 55 t0 65% - on stimulated T cells.

Interestingly when mixed in the presence allogeneic BM derived osteoblasts (from individual
C, BMOBc), the mixed lymphocyte reaction was also significantly suppressed, at 30-40% in
standard conditions (Table 1) and 60-65% in PHA stimulated conditions. BM derived
osteoblasts from individual C (BMOBc) were loaded on 96-well microtiter plate and co-
incubated with PBMCa and APCb. The culture was incubated with 3H-thymidine for 18h of
the culture period to measure T cell proliferation. These results suggest that there was no
specificity of suppression with respect to the HLA subtype.

Table 1

MSC n° PBMCa + APCb PBMCa + APCb + PBMCa + APCb +
BMOBb BMOBc
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PBS and twice with ice-cold 5% ¢trichloroacetic acid

(TCA).

Fi nal ly,

cells were lysed by a solution

TabteoRntl atiitongeffecls ¥ ENaGEtiven @s@gﬂl%tﬂBMOBﬁ &406A a'E_hiﬁallted T cells
a m Xxe t ScCl.nt.l ati on
P Dbl E A B < Bone

prof BT b € oD ARy

est ed

d" GR™

r eASmAt r
mar ker s
mar ker s

I CBMC PAPRBHPIES
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PBACh eViHCIDE cel

 BRlodt SR, a
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BI04 s

tFlgure

25,000/-gre (ALP

1X¥09)+/andomresenc
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CD105, Y ) ers we i ghl expresseél [
%ematopo g?ioggﬁﬁ% (@45%’89@?' ﬁ@égtive. d&rqoé)lhc%gln
@i t h bong¢ 3bjood egidcaio f uncismoonast dome wi t 13408 +/- 1,100
p-e-eH-et-—-BA—AR—S iR -aRd—c-at-e-tHR-depobi-t--onr
c I_grp neralization): ALP was expressed by nost, if not

O YS'®®Y Is at day 2 1 and inportant nineral deposit -
Bon_aepfo\%gngjngggé/ﬁg?s&g d%tf %:stggﬁsrg)aﬁr;{%gﬁe, k{ﬁrjp?]sgéfﬁi%gﬁp é{f ?sg%o%rlralspsact:alnoo% useful in
tregiing peélatnedorReelmagic tixpane ian tMabdiegav bathdodeirachnstiudive and anti-
- r [ as, f [ l s
nndrbigf FrAErEs PERIT GAC B bodaltlied® by RER LARERLG ovels of
megEPChyorlr endribeael sunfach emprkerse reoelgtedawito| Al LanzBRktic activity and
mind&fit MBH Bk eRsing thdif O5Re BIbYit& YbfildB ThHBMIRD ke fiRGer capable to

d | hocy p d, by 40-50%

m xe nmphocyte réaction was Suppressed, .
dowrfrguieriedrelderativejeprongd Sbstinedatee Tselisemar agplopeys and allogeneic

basisl B/ d8mondhaied et adtoiddo089r BilsRhEi’ bone marrow derived bone forming
cell products can be particularly useful for the treatment of inflammatory rheumatic diseases.

EXAMPLE 2: Model of in vivo inflammation (IRD)

Model of Carrageenan-induced ankle/paw inflammation (1)

Inflammation was induced by injection of a solution containing 1% Carrageenan (CARRA,;
Sigma, Switzerland) in PBS into the hind paw of 8 weeks old SWISS mice; each animal
receiving a single injection in each hind paw (Table 3). Carrageenan-injected animals
received immediately after injection or PBS only, or a solution of Dexamethasone (DEX;
Sigma Switzerland) at a concentration of 1 mg/kg, or 1*10° human bone-forming cells (OB)
(derived from bone marrow mesenchymal stromal cells as described in Example 1 A) or a
combination of DEX and OB.
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recelvedDEiﬁm_edlatelyt dfeer linjectiopaw RBS ®dnveeka sdlatioBV¥fSSexantdhasone (DEX;
Sig%g@wiéghéﬁ%l) at a concentration of 1 mg/kg, or 1*10° human bone-forming cells (OB)

(derived from bone marrow mesenchymal stromal cells as described in Example 1 A).

Table 4: experimental protocol

Groups (n=4) Left hind paw Right hind paw

#1 CARRA 0.7% CARRA 0.7% + DEX (1mg/kg)

#2 CARRA 0.7% CARRA 0.7% + OB 10°

#3 CARRA 0.7% PBS
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bone marrow nmesenchymal stromal cel I S as described in
Exanple 1 A). Table 5 : experinental protocol
Under isoflurane sedation, the circumference of ankles and paws was measured using a

digital caliper before the injection at TO and at T1, T4, T6 and T24; respectively before ADJ
administration, and 1h, 4h, 6h and 24 hours after the injection.

Results: Effects on Carrageenan-induced Inflammation

Carrageenan injection induces an immediate inflammatory reaction measurable by the
increase in (paw or ankle) diameters on the injected animals. The diameter increase, over

baseline, is approximately 20% after 1 hour, 25% after 4 hours and 17% at 24h (Fig. 3).

In the ankle, Dexamethasone (1mg/kg) induces a potent inhibition of the inflammation and the
swelling of the paw/ankle injected with Carrageenan (Fig. 3). The inhibition of inflammation
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Under isoflurane sedation, the circunference of ankles
and paws was neasured using a digital caliper before
wo b@oiogj7ect i on at TO and at T 1, T4, T6 and TZBECT/EP2008/068007
respectively before ADJ adm nistration, and 1h, 4h, 6h
and 24 hours after the injection. Results: Effects on
Carrageenan-i nduced | nflanmati on Carrageenan injection
i nduces an imredi ate inflammatory reacti on nmeasurabl e
by the increase in (paw or ankle) dianmeters on the
injected animals. The di aneter increase, over
indlpad ey @exanehaone axi108Yehy 180Unaihegut Stdrgub ,es@i% mktedfter to be

our nd 17% at 24h (Fig. 3). In the ankle,
tom&:@ﬁ%?ﬁﬁsone ( 1ng/ kg) induces a potent inhibition of

By %ﬁrﬁ%%riyéhq%%r@?,%e@%tgag%ﬁe If lb'oﬂg fgrwgegel %l?:{é:s( loaﬁmo erate, but
imprid@inta imtmdoitioo nif rtUeJ(tréHnm}atidemm@t :braisélmewnrs al@%ast ofBO&nand 40%
reséé%tigéi% bY f'ﬁrs |§h|5 90r?§e%ﬂ%qoﬁg{1ﬁgtﬁ§fvﬁﬁwrant H@Bﬁorﬁ %%%ltél eol é&%f%)% at 24h.

y conpari son 1 n mnistration

Intepé%rﬂﬁ%lf/ ah ’t'ﬂerl%rr‘é %]én%n uﬂfﬂé@@ﬁﬁlémﬂ%@i@ﬁ aats%ne%ﬁéttl% '(émqj’o'ié’?ﬁ})teffect of the

I nhibition of e I nf mmat | on at

compinatiens¥ kemesfpogiag dcedls sande dpeRiatiasrye 'f’JLﬁbS?’I’%?@ F|g 3 The anti-

infldrMihteh dFRBtsHPE %! S8 drdsishmak riégetivily 1, Al 44hon
mai ntai ned at 40% at 24h. Interestingly, in the

TheCaHtikiRRANA0r didueast donklierimg ¢as ,areastﬁiﬁ@srr @h& bis6 Idngnakting, in the

otent) effect of the i on of orm.n
e PRt hES i se LR OBtee PO FaprgTolis Brrfh. g and 24n
respedtivdly, amb080 e90% ahs 98%£fobbdhe BEmiy &fﬁfﬂs F@/@ﬁﬂhls may be due to
i nf | ammat ory
e BEFE RN G a et T eed P B e songer - andl al so
long lasting, in the paw. Dexamnet hasone displays a
ResLiBY/F figciooraadjuaBtsndugedilnflammationh, 6h and 24h
respectively, against 80% 90% and 95% f or bone
In they pehipyapt-inglueeyd infargmation, Waspiterpagotseseyaee intpnimationeafitiee paw/ankles

(i.e dbsﬂftorfida/mrfc%s@r]ﬂjdlginaeﬁ"%l‘%ﬂs Bhsdiiné 8F 526 @r%' béhe Brri H& cells tend to

paw. Results: Effect on adjuvant-induced | nflammati on
shopna tpﬁ@nhapwﬁﬁmmuam elerts maakratget on/o- %éb?'ﬂ@a%\tor@ﬁ@methasone
inhiB @Y (Fg. 5N W idAB haMiaiféd Atanpaw ankl es (i.e., a 40-50%

increase in dianmeter versus baseline at 4h to 6h),

bone formng cells tend to show a potent
anti-inflammatory effects (peak effect of 75-90%
simlar to dexanethasone inhibition (Fig. 5), which is
mai nt ai ned at 24h. CLAIMS 1. I|sol ated bone-form ng
cells for use in treating the inflammtory conponent
of inflammatory
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rheumati c diseases (IRD). 2 . Isolated bone-formng
cells for use according to claim1 wherein the
whooe/swneri ng cells a) are capabl e of under goi PQI/EP2008/068007
osteogenic differentiation, or b) are conmtted
towar ds osteogenic differentiation, or c) have at
| east partly progressed al ong osteogenic
differentiation. 3 . Isolated bone-fornmng cells for
use according to any of clainms 1 or 2 wherein the
boneform ng cells display ths foll ow ng
CL&F@ acteristics: i) the cells conprise expression of
al i ne phosphatase (ALP), nore specifically ALP of
t he bone-liver-kidney type and/or osteocal cin (CCN);
1. Isalgted beneclelmisg shipioevsedierieatins thaliiflanmtnyatory coimpenexit ok i@flammatory
me&ﬂﬁd%ﬁéiaégRéﬁrroundi”93’ or synthesize .
I umcon ing extracellular matrix; and iii) the
cells substantially do not differentiate towards any
2. Igmiated ponexforming erls é’bli?e feAREdieRs ton@ailhbwheyeinctee pgnesforming cells a)

are %Qbm&wdrfae}doﬂ?;%ﬁao@ém@ B%FHnﬂQﬂﬂn' 6r ) 'd?@@&ﬁmltﬂad towards osteogenic
| sol at ed bone-formn I's for use accor ng to any

diffesentiatian. 4§ chhqvs aé'e\%ﬁfeqaéﬁ'yrp@%s%%’r?éqf@r%t%?@e@é difigreaf %t'%‘f
human origin and the nedicanent is to be enployed for

3. |salated (bgﬁekﬁormrngadethg@mﬁeCacﬁeri@i tangtdf @mirhe 1har®B@wherein the bone-
at ed ne-formng cells for use

for e b ey e PG EHETRIRISal o i ni Stration i s
th%yc.% ? g%rﬁ%nse d&{g?e% |’o]n o?'éfkglln%r r1 %élk%%seo LB?rrhorgr h%g%atﬂ%ALP of the

one-Torm ng se”accor

bonaﬂiyerdfidrlﬂyéymrm/qrosféovai@n éfD@Ni he IRD i s chosen from
osteoarthritis (OA), psoriatic arthropathy, gout,

ii) thes eeltsotomm eagrncardf [gbilityi to roinekatize Bgsexd@ei %roumms oF pynthesize

caldiReBMmbRIng frhdMilibt Sali®Ang enteropathic arthritis,
reactive arthritis and Reiter syndrone, osteonecrosis,

ii) fh@Uéé'II@rsbbé}é'ﬁt%ﬂy JdeVrﬁi?'dlf%réHﬁ@m#di At BRd b, Sand%r‘at‘e'rably towards
di sease, I sease, %r;{ﬁl stem ¢ | upus erythenmat osus,

neithgnff CE”Sa‘PftaHip%W“oc "a?ﬂ‘ﬂeéﬁ&H recYfiE IREs8at hi es conpri si ng

ankyl osi ng spondylitis, enteropathic spondylitis and
4. |smaltbﬂfbehe4fﬁrhﬂtge¢busmn¢tyel aabidingopadnyyof tlaimé Sloload @tlerein the bone-

bone- orm s. for e accordi t g any of ai
formIR9 Gols St Bufiepicdoiraod B8 sPRERRER bliipBled of sliogous or
allog€we)g adrhenstmtoo|tdhannaltnswt11e<33.(RA) and osteonecrosis. 8 .

| sol ated bone-formng cells according to any of clains

5. I%olgtgd?bo%-%rﬁiir‘b EQE fblRngg%Hr&iﬁg% claim 4 wherein said administration is

systemic, topical, intra-articular or peri-articular.

6. Isolated bone-forming cells for use according to any of claims 1 to 4 wherein the IRD is
chosen from osteoarthritis (OA), psoriatic arthropathy, gout, pseudogout and arthritis of
various origins comprising rheumatoid arthritis (RA), enteropathic arthritis, reactive arthritis
and Reiter syndrome, osteonecrosis, pauciarticular juvenile rheumatoid arthritis, Still disease,
Behcet disease, systemic lupus erythematosus, septic arthritis and spondyloarthropathies
comprising ankylosing spondylitis, enteropathic spondylitis and undifferentiated
spondyloarthropathy.
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both an i nflammti on and bone lesion(s). 9 . Isolated
bone-form ng cells according to any of clains 1 to 7
wob@wesiT4e he | RD conpri ses an inflammati on andPCDEB200©068007
conprise bone lesion(s). 10. A pharmaceuti cal
conposition conprising bone-formng cells and an agent
chosen from di sease-nodi fying antirheumatic drugs
(DMARD), gl ucocorticoids, non-steroidal ant i
i nflammat ory drugs (NSAID) and anal gesics, for
si mul t aneous, sequential or separate use in treating
the i nflammtory conponent of | RD.
7. lIsolated bone-forming cells for use according to any of claims 1 to 4 wherein the

IRD is other than osteoarthritis (OA), rheumatoid arthritis (RA) and osteonecrosis.

8. Isolated bone-forming cells according to any of claims 1 to 7 wherein the IRD comprises

both an inflammation and bone lesion(s).

9. Isolated bone-forming cells according to any of claims 1 to 7 wherein the IRD comprises an

inflammation and does not comprise bone lesion(s).

10. A pharmaceutical composition comprising bone-forming cells and an agent chosen from
disease-modifying antirheumatic drugs (DMARD), glucocorticoids, non-steroidal anti-
inflammatory drugs (NSAID) and analgesics, for simultaneous, sequential or separate use in
treating the inflammatory component of IRD.



