PHARMACEUTI CAL COVPCSI TI ON FOR USE | N THE TREATMENT OR
PREVENTI ON OF OSTEQARTI CULAR DI SEASES Field of the

w0 nooenvizom [ 0001] The present invention is in PEEEP2009/051816
pharmaceutical field and is related to a new
phar maceuti cal conposition forquse in the treatnent or
the prevention of the acute and/or chronic
osteoarticul ar di seases. Background of the invention
[ 0002] GCsteoarthritis, the nost common form of
arthritis, is a disease characterised by a sl ow
degenerative processes in the articular cartil age,
subchondral bone associated with margi nal osteophyte
formation, and | ow grade inflanmation. Gsteoarthritis
is believed to affect 15% of the population inits

5 chronic form O those, one-quarter are severely
di sabl ed. Mbst cases of osteoarthritis have no known
cause and are referred to as primary osteoarthritis.
WienPHARMACEISEI CAL t tGMPOS EDEON NFOR | BSE SIH NONE , TREETMENT OR
condrfron 1S referred to_as secondary osteoarthriirs.
Secondary osERENENTION QF QSEEQABEI§£LARnPﬂ§EA§E$pase
or condition. Conditions that can | ead to secondary
osteoarthritis include repeated trauna or surgery to

10 t Heefd off sheudinseesioabnormal joints at birth
( ital abngrmalities gout, di abetes, and ot her
hIBIBTE osor derht  HBFFSh he of LA tRr t s ard 10 the
syshemaecllingsses c 1suchdas of heunmrteal ¢ cant ekt ibhadfdceutical
system c | upus erythematosus (SLE) .[0003]
Osreastiiicn sfamviessesn nihal Wlte@etnﬁflnﬁs okneles, pspivaRtion of
apd L he,tat erphal angeal, 0l k8. The st gommon,
synpt om of osteoart IS is painin ecte

15 Background of the invention

[0002] Osteocarthritis, the most common form of
arthritis, is a disease characterised by a slow
degenerative processes in the articular cartilage,
subchondral bone associated with marginal osteophyte
20 formation, and low grade inflammation. Ostecarthritis is
believed to affect 15% of the population in its chronic
form. Of those, one-quarter are geverely disabled. Most
cases of ostecarthritis have no known cause and are
referred to as primary ostecarthritis. When the cause of
25 the osteocarthritis is known, the condition 1is referred to
as secondary ostecarthritis. Secondary osteocarthritis 1is
caused by another disease or condition. Conditions that can
lead to secondary ostecarthritis include repeated trauma or
surgery to the Jjoint structures, abnormal Jjoints at birth
30 (congenital abnormalities), gout, diabetes, and other
hormone disorders. Other forms of arthritis are systemic
illnesses, such as rheumatoid arthritis and systemic lupus

erythematosus (SLE).



joint (s) after repetitive use. Joint pain is usually
worse later in the day. There can be swelling, warnth,

waeaaoeaki ng of the affected joints. Pain andPCT/EP2009/051816
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stiffness of the joints can also occur after |ong
peri ods of inactivity. In sevekpe osteoarthritis,
conplete | oss of cartilage cushion causes friction

b bones, in ailn.at rest .or pain wth :
Iﬁkﬁ?gg notion.ggggaﬁ?t g%%rtﬁ?ﬁfﬁgeﬁs 5%%%%%¥erF§%d hips,
b¥naesl, onsdegeadaindn tofe cantel-ppelavierasevesahtyearthe most
In normal cartilage, a delicate balance exists between

maF%ens yHHE<TS %ﬁdoﬁéﬁpé&épﬁdﬁﬁsinl%sPééarﬂHYiF@%,affeCted

howeyer - carddd.age degradal i.on, ex¢eeds synthesi §5uIhey worse
bal ance between synthesis and degradation is affected

by aage and ishe egldiat edhisyesevenal béactwekl producednthh, and
the synoviu nd chondrocytes, .incluyding cytokines

o K Acor & agh REEL el T i H et SELEERess of che

mgbahkepreeidlasesoccd ateght i Dnd opMat 8s bAeinactivity. In
extracellular matrix is conposed of proteoglycans, .
MEGESHF ofs QR0 da thicyl yeaRklattackéd tof aChakkbope cushion

”@Q%sgg ?Xﬁb &%ﬁi%eﬁ%kgn ?B%@%Qp%gughhgiﬂaqn at rest or pain
col I 'agenous framework or fibrillary matrix. A
swgnhf ilcantepr oéaghycal in articular cartilage is

agqr n, which hinds to hyaluronic acid and .hel ps
180832t he compPESS Bt LFY EhRd ol asPRcre 7 fed by & slow
Cakbirbageiofggbecathisi CdRaved ly aggeeeanas€srs. In normal
|l eading to its degradati on and to subsequent erosion

3@9

ofagaitiedgge. TThedbssabe afgresar fromiltife chetveage matrix

TR A Ol LABELARt A RSl el SR e,

synaviilmgand degradation exceeds synthesis. The balance
between synthesis and degradation is affected by age and is
regulated by several factors produced by the synovium and
chondrocytes, including cytokines, growth factors,
aggrecanases, and matrix metalloproteinases. In addition to
water, the extracellular matrix is composed of
proteoglycans, made up of glycosaminoglycans attached to a
backbone made of hyaluronic acid, entrapped within a
collagenous framework or fibrillary matrix. A significant
proteoglycal in articular cartilage 1s aggrecan, which
binds to hyaluronic acid and helps provide the
compressibility and elasticity of cartilage. Aggrecan 1is
cleaved by aggrecanases, leading to its degradation and to
subsequent erosion of cartilage. The loss of aggrecan from
the cartilage matrix is one of the first pathophysiological
changes observed in OA.
[0005] Cytokines produced by the synovium and
chondrocytes, especially IL-lbeta and Tumor Necrosis Factor
alpha (TNF-alpha), are also key players in the degradation

of cartilage. 1IL-lbeta 1s spontaneously released from



chondrocytes, especially IL-1beta and Tunor Necrosis
Factor al pha (TNF-al pha) , are also key players in the

walegraadio on of cartilage. |IL-1beta i s spontanEO/EP2009/051816
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rel eased frontartilage of osteoarthritis but not

normal cartilage. Both IL-Ibeta and TNF-al pha

stinmul ate their own production and the production of

ot _her tokl | L-.8, d_l eukotriene

.c%rtlg gy fhct Seé%%%%ygég%ébut %Ogros{ag angrtléige Both
( PGE2betSynirhestsrodlphe bnfihammatorghetyt okmesroduction and
I L-1 beta and TNF-al pha_and expression of their

r 68ptRr e Whhahc&dhied osYlevaridt i tPsd-Botih—8, 1L-6, and

cytokires chave b%@ﬁu&h%%}ﬁ()ix¥§%%éﬁ 'nducﬁroteases, and
degradation of cartilage i'n vitro.

ppopﬁtbaﬁﬁaﬁ@my eyt oldGies . ovéwexpeesgedOEn the inflammatory

h | ud |L d IL-1
SRR g Mol e LEed, R iaseofot cheir

extrageblrdl ad rémhhknCeGM i €orpesiong thhe tcart ikage kStokines
degraded by locally produced matri x netal | oprotei nases
hPW@lﬁ?ﬁﬁnﬁﬁpﬁpyt@ypé%ﬁﬁééy iLRENGE AgIredppary, of cartilage

TMF Qhﬂﬂ%!lqt 1Afi§£haﬁ@f§e@§§o§¥ﬂége§b§r8§pressed in

matri x nmeta protelnases decrease natri x
nesabbammbmemmaselmmkwme iIAkidhi t LS8, and.delcr easé IL-17, as

extracel | mat.ri x synthe 0007] In an attenpt
CHendvarsd ebiaTheakagu Or LR SRCPREel | ular rmrrTX,
cliondieacyt es i ncheas& ts¥rREesilS rofmd@tisl X (COMPORERAbSsing the
i ncl udi ng proteoglycans. Even though this activity

| Reréadege a nét | @s3rafiepr otlengl yléa?ﬁslhh t FEadppped  matrix
CﬁrEIh%%grpggﬁgas%ssee@rogk%ﬁ ﬁﬁgthgl gﬁoﬁqgggorylncludlng

cytoki ne i'n the synovia
OSEGQ&E&thTNFﬂ&MﬂUde]irEV,IEﬂHOIHHKBILiﬂGreahelBynthesis
role is to gﬁguce %rod itl%n oEnIL | bet a, NEEaI ha, D
aﬁé natrW% oproteinases, ecrease at
metalloproteinase enzyme inhibitors, and decrease
extracellular matrix synthesis.
[0007] In an attempt to reverse the breakdown of the
extracellular matrix, chondrocytes increase synthesis of
matrix components including proteoglycans. Even though this
activity increases, a net loss of proteoglycans in the
upper cartilage layer 1is seen. Elevated anti-inflammatory
cytokines found in the synovial fluid of osteoarthritis
include IL-4, IL-10, and IL-13. Their role 1is to reduce
production of IL-1lbeta, TNF-alpha, and matrix
metalloproteinases, and inhibit prostaglandin release.
Local production of growth and differentiation factors such
as 1insulin-like growth factor 1, +transforming growth
factors, fibroblastic growth factors, and bone

morphogenetic proteins also stimulate matrix synthesis.



net al | opr ot ei nases, and inhibit prostagl andin rel ease.
Local production of growh and differentiation factors

wemb/1e16 nsul i n-1i ke grow h factor 1 , transfpCTEPP0I/051816
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grom h factors, fibroblastic growh factors, and bone

nor phogenetic proteins also stignul ate matri x

synthesis. State of the Art [0008] Currently avail able

phar macol ogi cal therapies target palliation of pain

afdaitec bddéhgndirdesi cs (i.e. acetam nophen,

cycl ooxygenase-2-specif ic inhibitors, nonselective
ngoeevdioi dal antiurirafhtapmateiyadiagehatrmaradolgical therapies
opi oi ds) . However, the clinical presentation of

ogtaéagﬁ hP?H%aRO%SLPa‘-T | YorionoaP i ctifaruee analgesics  (i.e.
obi-geantiheyhan W ¢ ciws;%e?@ﬁw@%w Lot ensi t%k@ﬂdltors, non-
| ocal i sati on over IS there ore | ogi ca
cerdiedér vEocadn s ey @pdut | enmdahittliragaite rar d@ruq@, tramadol,
av l%l%{n O\Narg—[svyStee_‘gnC ef{’l cts. Severaall Con‘%gggg%ation of
have “béén "use ra- hrtlcu arly % P
ghucecartheaitds, hyahstuani¢ aﬁnﬁaaﬂﬁidunﬁrcabkyoaeg@axtlcular
capsai ci.n, methyl sal.icyl at e) However, the benefit of

i HE-E8- éﬁﬂQEﬂ%%i%ﬂ%@ébdFNQﬁﬁ%R%;@%%t%o%ﬁiys%t%%ﬂlagﬁ§ time.
(Barroq, @%ergforgoof® dca1 AR, Celeopaldt. l%gél therapeutic
ES21-27). [0009] Polysaccharldes forma class of

maerilalts ewhose KEEb@hItDOW%UﬁUﬂh@DWQW@ﬂdEﬂY$ﬂem$1yeffeCtS-
i% I‘O\é\LII nq}om art Sfroggfth bi oseo JF act|v1t¥ one

of STF& “ho St THPEI Y ant @ Br o SFpléé b% Yaadtharitas’yn (¢-9-
ggm@b@lcolr$lbla@b1te abiHsiatiys s ifcor ra&y@r ogets. thigdeegel, (e.g.,
formation can occur by a nunber of nechanisns and is
sF@@ﬁ@P?leflGéﬁ%@@fﬁvjﬁﬁ@iﬂ¥ﬁes diofosacchaei deenefit  of

| nyelved, as well 8§BE88oPE§E898§eanP?Q?EUr@nPy few days

subst it uent groups. Polysacchari ormation 1s
gdBerabhy of. Cwe LYPEs: Jhydmog@ﬂtbopded and07, ES21-27).

[0009] Polysaccharides form a c¢lass of materials

whose recognition of the potential wutility 1is growing.
Apart from their biological activity, one of the most
important properties of polysaccharides in general is their
ability to form hydrogels. Hydrogel formation can occur by
a number of mechanisms and is strongly influenced by the
types of monosaccharide involved, as well as the presence
and nature of substituent groups. Polysaccharide gel
formation is generally of two types: hydrogen bonded and
ionic. Hydrogen-bonded gels are typical of molecules such
as agarose (thermal gellation) and chitosan (pH-dependent
gellation), whereas ionically bonded gels are
characteristic of alginates and carrageenans.

[0010] Proteoglycans are one of the major
macromolecules found in articular cartilage. These
molecules consist of a core protein and covalently attached
glycosaminoglycans (GAG) chains. The GAGs are long,

unbranched heteropolysaccharides, consisting of repeated



ionic. Hydrogen-bonded gels are typical of nolecul es
such as agarose (thermal gellation) and chitosan

w@ pidodenendent gel l ation) , whereas ionically PONMERIH/ 051816
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gels are characteristic of alginates and carrageenans

[ 0010] Proteoglycans are onesof the major
macr onol ecul es found in articular cartilage. These

igoules consi st of a.gane proteln and) coval gOLIY. . wmronic
attache glrycosam nogl ycans ?‘ Cagc%alns. e ar e
| aagd uahiaschedydier er opakysegchar dgesspeOnsi St idrgG Of include
regeateddisaccharide units, wth the general
sERGEEEPat 1RUr ohi T @ e anilAbusugaricThecid and N-acetyl-
cantilagexspeci f Lo 1GAGs i nddyde ghondroi yirdrsul fate rion),
(gl ucuronic acid and N-acetyl gal actosam ne wth an SO
ophpheréicanborcposifdton) (gchondpoiti n B-isul fate@ N-acetyl-

(glucuronic.acid and N-acetyl gal act osami ne with an SO4

o dRG B Bon Bost t FBn) S &nd Reratan Coiirabe PESETIon)  and
(galractoseuvadd tN- gealyltglkec asanvne cuith -gn uS04aeAnkth&ith an
6-carbon position) . [0011l] These nol ecul es are

capabPe BRefbr At HgOhydPoyel Otbnpl exes with oppositely
chapdgq i onic pelyoers.pardjicl arly.the catjoni c,¢ nforming

pol ysaCccharide chitosan. This interaction may formt

basds ogk la avew lreedteey ival tSh approactely chatgédgéotisspelymers,
engi neering. The other inportant cartilage GAG.i.S .
hYAFRGHIE A& ULl Uett bt &° adht Ytk Meletdf - Chitosan. This
ghueesanine) malhifpleculigadss one of nthen@®kehials approach
conponents in synovial fluid. Hyaluronic acid .
mslPec g ldegeal ot PresemnI Neaf 11y ageT it r PxNgs t Agprortant

SaGKUONS.R! S L8 HIAOLF0 VIR SABEL el et and -

oegam&iegloboghm;akbnac@hiulamo]&ﬂule« iRur pheedof the major

h%%%%%%gh%saghds&%ogqgho%?%igﬁ %yaluronic acid molecules are
also present in cartilage matrix as the backbone structure
in proteoglycan aggregates. In general, hyaluronic acid
plays a major role as an organizer of the extracellular
matrix. Purified hyaluronic acid 1is employed as a
structural biomaterial because of its high molecular weight
and gel forming ability. The properties of the molecule may
be broadly altered by chemical modification. For example,
partial esterification of the carboxyl groups reduces the
water solubility of the ©polymer and increases its
viscosity. Extensive esterification generates materials
that form water-insoluble films or swellable gels. Ethyl
and benzyl esterified hyaluronate membranes have excellent
healing responses and biodegradability properties. The
fully esterified membranes have in vivo lifetimes of
several months, whereas the partially esterified forms have
been shown to degrade within a few weeks.

[0012] Hyaluronic acid is responsible for the

viscoelastic quality of synovial fluid that acts as both a



structural biomaterial because of its high nolecul ar
wei ght and gel formng ability. The properties of the

worzdoeael2e0 may be broadly altered by chem cal PCT/EP2009/051816
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nodi fication. For exanple, partial esterif ication of
the carboxyl groups reduces theg water solubility of
the pol yner and increases its viscosity. Extensive
esteri.f ng es terlals t hat. for

B TRLT BT P s 25 ERar T abre SJOI o it gq Pyaluronic
benzyl esteriftled hyadfgenabe nmenbr a@ﬁ&&l@y@r exceldi@ndge and
heal i ng responses and bi odegradability properties. The

fﬁpp§e§s§€@Fﬁl@&eﬁﬁﬁbﬂéné§eh§@étlﬁa@ﬁvémppﬁeppééégﬁp tibrils
S%%%r%uﬂ?ggé§ p¥@€é§@§y$§§spaﬁg'@ﬂdﬁé%%‘”ﬂﬁéega§9£ﬂ§ge and
have been shown to degrade wthin a few weeks.
H@ébuk@mbh@nﬂqﬁssx&aammﬁWQﬂfpimﬁ fhemvtbeoeaasuﬂage matrix
ualtltt S nOV|a t hat. ct.s .as qé al ubri cant fi1
Al *Shodk a %?‘Bje?* ﬁagﬁhoﬂ%“ 49 hyat urBRTetadirg tiiage
CQ@H:S_‘J_E(he sunf aceyebvtihe artilgubar gaohi | ageeand joints in
shares space deeper in the cartilage anong col |l agen .
fPﬁF?P@réﬁél§&ﬁﬁate&ﬂﬂQﬁQQﬁﬂRk%W% 12f pr obBet 8T PREC acid,
cantihag 1201 cacks they | 058, 0 PEALEQOLYCANS 150 than in
e carti trix into the synovial space,
nawnbauaﬂngfﬂnednoﬁmam.cao&mﬁ&gekm&&rigpihmssynﬁwhationally,
fluid f.romknee #o ints. in osteoarth

BB an s Sy EE O o EReHL gl ki ABGI§aarhat the

apg ok erabamasul-fate rang rlewerr, thagh d nTﬁFn@Yﬂ)ﬁé Ekthdiate the
fromnormal knee joints. Additionally, experinments

u§P<ﬁ§e|S§l§@iﬂt sq/ﬁqovma@l@éws%h@m@trﬁa&tntthﬁetase, which may
pralptl gyt ory ?M%yg&%smér!‘tat d JNFralpha st clmé%é‘{é‘f‘ under

t he expression o uroni c aci d synt hetase,
namfdammambuge bOndﬁelbmagneE&@@emmuef hyalluronic aeicdd may
under. _i.nfl ammatory condi ti ons. Exogenous hyal uron
a p&i&&§ate the groguctgon of newly synt%esgzed %yaluronic

acid. Hyaluronic acid and derivatives have been used as
therapeutic aids in the treatment of ostecarthritis as a
means of improving lubrication of articulating surfaces and
thus reducing joint pain. Several in vitro culture studies
have also demonstrated that Thyaluronic acid has a
beneficial effect by inhibiting chondrocytic chondrolysis
mediated by fibronectin fragment. Hyaluronic acid has also
been shown to have anti-inflammatory effects, as well as
inhibitory effects on prostaglandin synthesis, and
proteoglycan release and degradation.

[0013] Chitosan, a partially de-acetylated
derivative of chitin, found in arthropod exoskeletons 1is
another proteoglycan, a linear polysaccharide consisting of
beta(l1-4) 1linked D-glucosamine residues with a variable
number of randomly located N-acetyl-glucosamine groups. It
thus shares some characteristics with wvarious GAGs and
hyaluronic acid present in articular cartilage, Depending

on the source and preparation procedure, chitosan's average



facilitate the production of newy synthesized
hyal uroni ¢ acid. Hyal uronic acid and derivatives have

whemo/10ed as therapeutic aids in the treat meneCDEP2009/051816
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osteoarthritis as a neans of inproving |ubrication of
articulating surfaces and thusqgreduci ng joint pain.
Several in vitro culture studies have al so

denonstrated th hyal uroni c .aci d_has . a_ henefi_ci al

T PREE g ARPOTE: AR chORAPoE T “ERTaPD) yoi SooCt 1000 kDa.
medimakediby 1§ br onect 4ivl é r agiveardyalny onhevaci dddmsSeces of
al so been shown to have anti-inflanmmatory effect

WEPRCEEVIARRBRL G e Re oA st 401 ARUPROSneREs Sni tosan
and prot eoglycan.yel epse,and dagradati gng [ 00431 . degree  of

Chitosan, a partially de-acetylated derivative o
chirtyismalfioonnd vi nsaet inopged cexoskehet odrgries adfotleecetylation.

prot eoglycan, a |inear _polysaccharide consisting of . o
P SR A Red B ghaROLHRy nd Fosi oLl wiiH 4h (e, 0%
vaekabkelaveber sofd random yedosadBbdred (i.e. 100%) chitosan.
N-acetyl - gl ucosam ne groups. It thus shares sone

c Harastr | Sty T2 Wi tTht Var L sus cAG cdnd thy al ip BRP @1 akf d degrees

p%§sgggcggyg5ghg%[ar cartil age, Depending on the
source and preparation procedure, chitosan 's

a[@0adédnol ecul aFuwki ght majer apgéehtomlabodt Bbitosan as a
about 1000 kDa. Co rcially avail able eparati.ons
RB0dngEEPees o Tenceil aXTor s HUTHY FFoirapglt Baoocheras
abeuki99% Ghid osathide a s rcf ysial bhoe pplypBEnando form
the degree of crystallinity is a function of the .
dégree ubfledebert §| &0 .c X8y sP Al |GaNIRe s scragrPRdRfer with a

SRR 12, O3deanatn ) s il
cPouadl]l i ni ty i $nachiceyedlattdadrer ety at €c degr edss ohave been
de%getyl%}io%e[éxE{Qmu é{ggf éPEeQOtth%alr0fh n h
cRiPy&arr agmh y £t o acrophages, and the
effect has been linked to the acetylated residues.
Furthermore, both chitosan and its parent molecule, chitin,
have been shown to exert chemocattractive effects on
neutrophils in wvitro and in vivo. In vivo, chitosan is
degraded by enzymatic hydrolysis. The mechanical properties
of chitosan scaffolds are mainly dependent on the pore
sizes and pore orientations.
[0016] Hyaluronic acid, a glycosaminoglycan, is
widely used for the treatment of ostecarthritis of the
knee. A survey of 2 general practices in the United Kingdom
showed that about 15% of patients with osteocarthritis
received intra-articular treatment with hyaluronic acid
preparations. Because of its viscoelastic quality, it may
replace synovial fluid. Furthermore, it may reduce the
perception of pain. Beneficial molecular and cellular
effects have also been reported. Hyaluronic acid 1is

frequently applied by intra-articular injection, but the

evidence concerning its clinical relevance is conflicting.



bi omaterial stens fromits cationic nature and high
charge density. The charge density allows chitosan to

wo eroanons®l ubl e i oni ¢ conpl exes or conpl ex CoaPET/EP108%051816
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with a wide variety of water-sol uble anionic polyners.
[0015] In fact, chitosan oligogacchari des have been
shown to have a stinmulatory effect on nacrophages, and

tg%éﬁ%t%%gtﬁgga?%en |i.nked .to the acetg% ted. residues

istematic SV,1EWS merad—-—and S&s were
Fur ernore, Cﬁ"}jlﬁ 0Ssdan and 1ts paren m)FecuPe,y

CchiubilAshkavecbeenr 1showmnd ahexer tauglemeatbhattide@ that intra-
ef fects _on neutrophils in vitro and in vivo. In vivo,
cRirtd§HA ai's IEgrdded by ezy ki OSHyfdr d13siss. Stiwel effect, a
meghanicah PrERsYit£s: 10fe ehitosaR.seakf olhdsi @t & midlY of at
dependent On the pore sizes and pore Orientations.

[ 0826 Eyalwr ani ctleeidi swa gl ycobedn noglycah, prsnwi(@ellyamy et

used fo e treatnment of osteoarthritis of the kn
PO RTINS e AR L A NS
showed)t:bab oabout) . 15%ek pridemE-W the osiedar tbri ths use of

received intra-articular treatnent with hyal uronic . .
adPdrpreparatilons. BECHUSE GIL118 vPEcodlvasjienic acid in

q#@kh%%tsitwfa¥ %@EE@%@tﬁX@QYEQ' fﬂ@i%en%%rkger L €cometimes
it may reduce the perception of pain. Benefici a
mobécakdr andycebhel arvceff eatfselmavengkesd ibeen and, in some

reported. Hyaluronic acid is frequently appli b .

| ERPRL PGy artt b Gt im, THAC S BeT HeABRUc Gt fy five-
I tSneki B Gale i elRManGe s, confl pet7nhgs St akhe- oktkbgadnt , 107,
systemati c revi ews and net a-anal yses were published

r ééeénrky) -and their authors concluded that intra

Z#Pb&#har hyalUA??F&—QQBQreQ%aP§§t’ hasrgcé EE ligands

ect, a clinically neaning effect nmeaning an
i&ppeweﬁﬁﬂgloéganibeastaﬂé mmuers t hemvbalial asadogin medical
S%%g%tggepagg (gﬁngggeE%ensive substance and in <clinical
anesthesiology as component of general and locoregional
anesthesia and analgesia. They produce anxiolysis,
analgesia, sedation, anesthetic sparing effects and peri-
operative hemodynamic stabilizing effects. Negative
neurotoxicity studies allow their use (mainly clonidine) by
systemic and perimedullar routes and for peripheral nerve
blocks. Among the clinically available alpha-2-
adrenoreceptors agonists, clonidine remains widely used:
the substance is devoid of neurotoxicity and displays less
side effects (i.e. hypotension and sedation) than the more
potent and also more alpha-2-adrenergic receptor selective
agonist, dexmedetomidine. Clonidine, a potent alpha-2-
adrenergic receptors partial agonist, was used primarily
for the treatment of hypertension. This drug stimulates
alpha-2-adrenergic receptors 1in the vasomotor centers,
causing a reduction of sympathetic outflow from the central

nervous system. Both cardiac output and peripheral

resistance are reduced resulting in a decrease in Dblood



al, 2006; Cochrane Dat abase Syst Rev. 2006 Apr 19; (2)
: CD005321) . These data formthe basis for the use of

WO pdopaer2nd i cul ar adm ni strati on of hyal uroni c BCT/EP1009/051816
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patients with osteoarthritis. The benefits are

sonetinmes noticed only one year after injections and,

in some experinents i njections nust be perforned
k%&%%g%%ggg ﬁg g%g;%né%%§ %%a%E%Fﬁﬁfff a Va%%%%hs%riction by
Abphavatadnener gipp Jecepimrid i gandptespecial lyascular smooth
agoni sts are drugs commpnly used in nmedical practice
a@uéﬁﬁﬁhyE@W€€ﬁ§vv§h§u§§9§ﬁ€é0§ﬁ& PRVEritaRegl of the drug are

a%%%hQ%%'@éﬁ@h&§quﬁpgﬂﬁgteQEe%%@eﬁﬁkﬂﬁﬁﬁng dryness of the
| ocor egi onal anest hesi a and anal gesi a. They produce

amwm@hy3|gya&makge3|andsedélzznrmﬂamesthetFmrEmﬁmmmmp other
effgcts and periqperative nan1c st abi |

oPFEara LiRBonT T v s of SRPEITy o HirBe BT | Bhtdngpf lammatory

use feri RhyeChercdi Beknbyepysten &yandapesdieddlslkabtion.
routes and for gerlpheral nerve_bl ocks. Anong the

cllPft8di Iy avai ﬁBF@e§IM§2weéHr%ﬁ6W%c@§?&€§Sic effects of
aggglﬂ%&&g cl onigdi;ne sLenmins w ‘ig‘rﬁé %S%@rek'%“fg%bﬁ ant8pha-2-

evoi d of neurotoxicity and i splays less sid
ebfleensceptershypetensson, anﬂhsedatpew@pmémﬂﬂtlufannhas been

tent and al | pha- 2- ad t .
SERERLTTS aGBAPEE S GerRodEroht difb. - G Bt e o For Peri-

pebent takhand gadneneegihe i beeept ensnparhieal sagabiest to local
was used primarily for the treatnment of h%EertenS|on.

Tﬁiﬂ@e@fﬁ@@téﬂ milnat €% 3l Pl enkegie rleeepker stpn enhance
B8 SAROIOLG CAILEL A, Eaus 0B LMNGL) OBl gy ot o1

B@hbdaamdlamaeatputzanﬁ peri;phgnal) : 964-70; Luiz-Cleber P. et
al. ; Anesth Analg. 2005 Sep;101(3):807-11, Murphy DR "A
non-surgical approach to low back pain" Med. Health R. I.,
2000 April; 83(4) : 104-7) . Further, intra-articular
injection of <c¢lonidine and its adjunction to local
anaesthetic solution for intravenous regional anaesthesia
have also displayed anti-nociceptive effect S. Armand et
al; Br J Anaesth. 1998 Aug;81(2):126-34; Gentili M, et al.
Pain 1996; 64: 593-596; Reuben S, et al. Anesthesiol. 1999;
91: 654-658. However, the effect is here designed not to
last for days or weeks.
[0019] Alpha-2-adrenoceptors agonists are known to
block the tissue content increase of pro-inflammatory

cytokines, such as TNF-alpha and IL-lbeta and increase the

tissue content of anti-inflammatory cytokine TGF beta. This
has been shown in inflammatory neuropathic pain model by
partial ligation of sciatic nerve, by applying locally
alpha 2 adrenergic receptor agonists by peripheral nerve

block.



resi stance are reduced resulting in a decrease in
bl oodpressure. H gher concentrations cause a

wo2a®eaenst ri cti on by activati on of postsynapti BCT/EP2009/051816
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receptors in vascular snmooth nuscle. However, the
signi ficant advantages of the gfigug are counter
bal anced by side effects including dryness of the

"g%.";r§e%§t&ﬂg gggegkaéhness. Furt hernore, other
a.\_’l e’ P | B~ vt )

t —rTeS—oT TesSe uunpudnds such as

ant.i.-i.nf | ammat o effect have never peen reported b :
0H§P283n1nistra#%%n.lTYﬁfﬁﬁC”Be%ﬁdegef%%eﬁeﬁfakﬁoﬁﬁay (intra-
anakgesieref f eelasnefccspiinalll y @difdistened for use in  the
al pha- 2- adrenergi c (al pha-2- adrenoceptors) agonists, .
t ke tpenitpheral/ afse His beesvednohl yof epaftiéd | ALY chronic
agule o0 Gendi HiaBs. oL Al aReral ke An8l 85k6articular
techni ques, ¢ onidine I s added to | ocal anaesthetic in
peripbironcul aespecvel blyockssteo@ntancel pot endyi sand composition
duration of analgesia. ZOUHER A et al .; Paediatr

ANGBSTHS 12605 Nov; 15 (11) :964-70 ; Luiz-Ceber P .

et al. ; Anesth Analg. 2005 Sep; 101 (3) :807-11,

Mir phy cBBs1 A1ROBNS BHgLEak cappreachclio ikbaw bagkipai B diluent
Med. Health R . |., 2000 April; 83(4): 104-7).

Further, intra-articular injection of clonidine and

i ts adfunctRohY 3 ¢l danaesPREC e sot ut i GrYyFgsamninoglycan,
intrav r.egional aest hgsj i spl ay -
anti-n%g%gééﬁﬁgg-effe%? S . %?%gﬁggﬁfngé?g%?hJ qanludlng
Anaest brot@e8lhagn)81 (2) :126-34 ; Gentili M, et al

. Pain 1996; 64: 593-596; Reuben S, et al

Anest hesi ol . 1999; . -654- 658, wever, the effect .

nore. deSrgnedohor t S AR POR AR08 or webkS - [Guto] With  the
Al pha- 2radrieneceptar shagenissks ake lknawe Hhotbhogknt B&bryonic
ti ssue content increase of pro-inflammatory cytokines,

such asteNF- aFfhasSand PEVERSt a BRESPhdPéase affyé ~inflammatory

properties and

- a sufficient amount of an anti-inflammatory agent

(compound) .

[0021] In the pharmaceutical composition of the
invention the ©polysaccharide or the glycosaminoglycan
(including the proteoglycan) are present as a film or a
matrix, preferably in the form of a paste or a gel, more
preferably an hydrogel with a sufficient amount of an

agqueous solvent.

[0022] Preferably, the anti-inflammatory agent
(compound) 1s selected from the group consisting of a
steroidal (prednisolone, dexamethasone, betamethasone,
triamcinolone...), a non-steroidal anti-inflammatory

compound (ibuprofen, diclofenac, naproxen, cox-2 inhibitors
etc..), a disease modifying antirheumatic drug (DMARD such
as methotrexate, leflunomide, etc...), an alpha 2

adrenergic receptor agonist, an anti-CD20 agent, an anti-



tissue content of anti-inflammatory cytokine TGF beta.
Thi s has been shown in inflamatory neuropathic pain

woreaeliofzyo partial |igation of sciatic nerve, bDRCT/EP2009/051816
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applying locally al pha 2 adrenergi c receptor agonists

by peripheral nerve bl ock. Summpry of the invention

[ 0020] The invention is related to a new (intra

a%té('t%ﬁé'i%%) Pharma er‘f%iﬁ’filco%%ﬁ'—gh%” fa%rtiu—%%%lﬁ the . anti-
treatment a or e prevehtron of "atute or chroric
oghgoapkintul(@anhfdiseases amrdnacdkepdr, chdeniéumab, rituximab,
osteoarticular synptons especially osteoarthritis,

t Rit§) cOfpEs MEFOH TEoNPFIrS§ hg - possi bly an adequat e
pPliappageuti cal gapphenqobudiluent - gopol ysagehaninds smmatory
and/ or "a gl ycosam nogl ycan, preferably a

gkyopsanmidnoglycan Conpludidng iptetrecgliygan)yith- shem alpha-2-
cells (differentiated or not% , ?;t W th th% Rr.o Lsao :
t REE SPRESA st et el T4 ar e PAGE SREREN enB? yoRiiT €16t émr O SNergic
cekksptbavibpgnpetenti al anti-inflammatory properties

and a sufficient anount of an anti-inflanmatory agent

(d8RBBINd) . [0B2%] +HRME? ph&F HAREUF calSEdtiposi ixwist is
O%eﬁ@%tbﬁVeQ%dﬁqt pqﬁﬁﬁﬂgc?ﬁéﬁg§59[n he, s clonidine, p-

gl ycosam nogl ycan (1 ncl udi e proteoglycan) are

present lasidihiel, moraneemetirie;, prlefenabby (£n ithelafzolmdine-2-
of .a paste or a.gel, nore preferably an . hydrogel with . .

S VAAFRRE ent SSORCEN T BqueedlSSbIRHE Trogez) Hetomidine,
Preberablivii nkhe aaphianierhhammetor bxageftizonline, brimonidine,

tizanidine, mivazerol, lofexidine, xylazine, guanfacine,

guanclofine, guanoxabenz, or a derivative or structural
analogue thereof, alpha-methyinorepherine, azepexole,
indoramin, 6-allyl-2-amino-5,6,7,8-tetrahydrod4H-thiazolo
[4,5-d]azepine diHCl or a compound identified in the table
1.

[0025] In the composition according to the invention
the polysaccharide-based hydrogel and the glycosaminoglycan
are not covalently linked or are covalently linked.

[0026] Preferably, the glycosaminoglycan is selected
from the group consisting of hyaluronic acid with low (<
900 kDa) or high (> 900 kDa) molecular mass.

[0027] In the composition of the invention, the
hyaluronic acid and the alpha 2 adrenergic receptor agonist
are not covalently linked or are covalently linked.

[0028] In the composition according to the invention
the glycosaminoglycan is selected from the group consisting
of proteoglycan, chondroitin sulfate, keratin sulphate,
hyaluronic acid, (including their derivative), chitosan, a
chitosan or chitin derivative, or a mixture thereof.

[0029] Advantageoulsy, the non human embryonic stem

cells of the composition are selected from the group



(conpound) is selected fromthe group consisting of a
steroi dal (prednisol one, dexanethasone, betanethasone,

WO eooatreizn®l one. . . ), a non-steroidal anti-infl areEEP109Y9/051816

10

15

20

25

30

conmpound (i buprofen, diclofenac, naproxen, cox-2
inhibitors etc..) , a disease wdifying antirheumatic
drug (DMARD such as nethotrexate, |eflunom de,

etc...), . .an alph adrenergi c, receptor agoni st, an .
T Y e R
antiisslkb, @Antikbhd7) rigruant icr TNFoagent tlisafiel, Xi rab, mix of
et anercerpt, .adalinmumab, rituxinmab, etc) or. a mxture

t REFEGPPOL6628] A AR agedusNyl Ehe TRt -F5 ) anmagspgnded or

coppreund jissh Sampeundsiphgracting (W th the.abphae 2=  ce11s,
adrenergi c receptor, preferably an al pha-2-adrenergic

r ebeptiopcagoni sellp0024k Thebahphao?- atieerergi c
r r agoni st.is selected fromthe gr.oup _caonsistin
056§ﬁgﬁidine, pgﬁ?no&%ﬁﬁqﬁqﬁi tP%ﬁ%nigﬁﬁéPW§ﬁ%4nnﬁ%§t the

( 2hfhdazolidiane-Zomyd it Ne) guick@¥ahigneso the invention 1is
dexnedet om di ne, detom di ne, nedet om di ne,
aPpR&ReLRY| HoPa,® okyRELAZBAI | e, HEviTeildirnect acute and/or

t%ﬁ? EaneosHEMQfgﬁghiaEOf&fégég T 4¥k9ﬂd§%;ciated symptoms

guanfaci ne, guancl ofi ne, guanoxabenz, or a derivative
orlespeucblial canalcegue diereqfgin, mobility or function), of
al, Qﬁ-nethyinore herine, azepexole, indora

6-l§| 8%

Rls s o g, 5uChg Hoer pabodT babEt hi dzofigoenerative

[ 4r2hal s@zepi ne didddnofa@iwonpoundihdentsfied igdnbhenrosis,
table 1 . [0025] In the conposition according to the

| RPERLITLHA OBRE » peinys st | et bagedt twdr egefrandcpRgditions in

SLyspaan) L ycan & g0at. /S A VoLl MG GinE aizeases,

gkyoesanilnggl yeaaumnstsebectedthritis and systemic lupus
erythematosus (SLE) spondyloarthropathies, polymyalgia
rheumatica, ankylosing spondylitis, Reiter’s Syndrome,
psoriatic arthropathy, enteropathic arthritis (related to
inflammatory bowel disease, such as haemorrhagic colitis
and Crohn's disease), neuropathic arthropathy, acute
rheumatic fever, gout, chondrocalcinosis, calcium
hydroxyapatite crystal deposition disease, Lyme disease and
all other degenerative Jjoint diseases.
[0031] The composition of the invention is also
suitable for obtaining an efficient proliferation of stem
cells therefore, for improving regenerative or damaged
tissues. This effect upon regeneration of treated tissues
is advantageously induced by the synergic effect of the

active compounds ©present in the composition of the

invention.
[0032] Therefore, the composition according to the
invention is characterized by an anti-inflammatory

activity, a tissue or cell regenerative effect, and an

advantageous efficient treatment and/or prevention of acute



fromthe group consisting of hyaluronic acid with | ow
(< 900 kDa) or high (> 900 kDa) nol ecul ar nmass. [0027]

wo poovher2enposi ti on of the invention, the hyal BEDRPI09/051816
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acid and the al pha 2 adrenergic receptor agonist are
not covalently linked or are cpyalently |inked. [0028]
In the conposition according to the invention the

g%%%gsan1ngglxcan selected fro thesggorfgﬁigor symptoms.

conS|sflng 0 prot%%t O%%% C%ondr0| in su
kehaten s fphaie, @y@l@r opec aeinthinddcl udi nghéheicomposition
derivative) chitgsan, a chitosan or chitin

dEFCPAFIRE, t6r tRoNTRVERE 1ORer eof . [ 0029]

Aqganiageoul sy, athg -RORshumaN enbryani G st emealikenel of the
the conposition are selected fromthe groupconsisting
opreﬁehts @bVannednfrbh$ bOﬂEP@@ItDMﬂOﬂN6ﬂ¥$USE EﬂSQmeferred
bon %|ssue or' '#1 ?§ m x _of hegﬁtopo gti i ‘
a%&rﬁ]@sé‘ chyral Pt r%rnaa LePrdY( e%aﬁ&é&c&? 6t)° fon for
mesenchyial sin opdlkieekhs, psheabl ashéeapehtsc dose) of the
chondrocytic cells or a conbination thereof. [0030]

TRE L HEent FFROWAY e RASSVer 8 tHt (e OSariadeutPcat mammal
CQmPgsk: '%c%a%gv'ag HLRahn @l LeRt | % e%l%lﬂgﬁ%e +h@r knees,

a treatment or ention of acute an For "chr oni ¢
0$heoanp5cabdrt@ese@ses and tassecbgted .synpt ons

Il'y osteoart bi ity ti
CTOBSHAT | amat oFyCbrFAPhY” such B ost cOBpEREFELE,  Colution

degeperatisver @nt Mb&id so . deggneratdn@arifoi hh¥kg preferably
gonarthrosis, coxarthrosis, and other inflammuatory
géﬁ@malakt%ﬁduhmﬁs tion aktich }oi nodkdr oL Maslwedeigyehot this

PR rer e ana Sy ey R et g ety in e
smommykmarahqﬁquﬁadﬂhaqmdgﬂnaﬁqﬁ.ahyheuqalleami may comprise
?ﬁ%%pgkg%ts%qqd%!I%Bsabgﬁktﬁoo mg?%g of patient body weight
preferably from about 0.1 mg to about 0.8 mg/kg of patient
body weight of an anti-inflammatory compound, being

preferably a compound activating the alpha-2-adrenergic

receptor, preferably an alpha-2-adrenergic receptor
agonist.
[0035] The injectable solution 1s adequate for

intra-articular administration (percutaneous injection) in
a joint of a mammal subject, preferably of a human patient.
[0036] This formulation is also adequate for local
administration (percutaneous injection in/or in the
vicinity of an inflamed Joint of a mammal subject,
preferably of a human patient), local administration
injection that does concern the epidermis, the muscle or
any deep organs.

[0037] Another aspect of the present invention is
related to the use of the pharmaceutical composition for

the manufacture of a medicament in the treatment and/or the



psoriatic arthropathy, enteropathic arthritis (related
to inflammat ory bowel disease, such as haenorrhagic

waeelwtioiand Crohn' s di sease), neuropat hic artPeDpRi00Y051816
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acute rheumatic fever, gout, chondrocal cinosis,

cal ci um hydroxyapatite crystaljgleposition di sease,

Lynme di sease and all other degenerative joint

d|§%a%% %003 ] The co os&t&&g of thef&gyeng{ng‘ VIO OIS
aPso stita or o%%alnlng an é?flClen proI| ati 60
of(patiam ceblsectheretbeee HakekBREQVI Ng regenerative or
danaged tissues. This effect upon regeneration_of

tl88P8d tissues™Ps aBV&ftAGeohSI§ inblicedSby *Fheted to  the

synengiicighf ect ofsdhe . acti vescoppounds; pr ese%t'r% Lheicular
conposition of the invention. [0032] Therefore, th

cenpasiititgntaocort ng mammhd.laubmecbn p@rtlcularly a human

characteri z an antl-ln Ia actjvity, :

t PESEET gr dglFR¥Sgéﬁé e éﬁ%ect éﬁ %lon rédults in an
adyprbageeus ebff cnsgfmbtbfn%at @i@@bca@cﬂ/e@r prievenbiserodfrticular
acut eand/ or chronic osteoarticul ar di seases and/ or .
s?ﬁﬁ?éﬁ@SrTh§§@hef¢%cﬁ% E6uiGtheCéond meeP Tl ¢hear pain, an

cQRROsiLhen-acqor s ng: tpthestovention. f9038lon 2 decreace

ing to a preferred e i ment e present
i averdritorculee: conpasit & onopr esentrst laanpraefery etdiquid, induced

for at i pr ef er.abl eing an injectable solution
O bR GOPVROTER CEPREL: B CAREAnC ) PREPSPGHRRE dose)
offobRe@jacti ve conpoyrdsphesamtdnt ithe iGonPpsht Fenatedato the
mammal subj ect including a human patient, especially

| RUEFRE 1RABEs, t hél $hPpEeand théh§|§| ne ofhe he sdbjteerarticular
[ S0RALELELEcat deq L Syt 050 UL GOTBEITES: unan
patient of the pharmaceutlcal composition according to the
invention results in both a reduction of inflammation, and
of joint degeneration, resulting in disease improvement and
joint regenerative effects, combined with the above effects
in the improvement of symptoms associated with

ostecarticular diseases. These effects are obtained by the

synergic combination of the elements present 1in the

composition.
[0040] The present invention is also related to the
surprising discovery that the intra-articular

administration to a mammal subject, particularly a human
patient of the pharmaceutical composition according to the
invention results also in a shortening of the time to onset
of the therapeutic activity of the first component, an
increase in the duration of action of the first component.

[0041] The composition and method of the present
invention also allows a decrease of the number of reguired
administrations to obtain a desired efficacy and allows for

a faster onset of action.



fromabout 1 ng to about 10 ny/ kg of body wei ght of
this pol ysacchari de and/ or gl ycosam nogl ycan,

w@e@baorzbd y in the formof a pol ysacchari de- baBerEP2009/051816
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hydrogel and may conprise fromabout 0.1 ng to about
100 ng/ kg of patient body wei gt preferably from about
0.1 ng to about 0.8 ng/kg of patient body wei ght of an

agbblb fla““ato?Mecoqﬁgglqjrpeigg Hﬂﬁje5§9é¥tgﬁ. to a method
campound acti va |ngjt e a ﬁha-ﬁ-a renergic receptor

prefrer abltrcantnalrphaadadrener gire vcegdptor (agophslaxis) of a
[ 0035]. The injectable solution is adequate for

| APPELERONC A @A nf ST ab Bn IEpEPc R ArTeGis N9 of the above

i%h%%ﬁb%@h B@s%ak%%n%rogg%p%%%gakh§%gb%9%n %B%E%E%Qkﬁtion to
of a human patient. [0036] This fornulation is al so
adequatendlor $weatcadni pisteatbon (perdutareousatient of a

injection in/or int vicinity of an.inflaned joint

P S TR SR or dter abtyrere S e hn P PERE 0 oF the
| eegknadainni statd @ i npact | of: thad rtloes1 £oncermithetration,
epiderms, the nmuscle or any deep organs . [0037]

ARGt RéFuagpedt 6F the present GhivemtPonand réeatEtd or any

the;use of. the p'la}{t{?i%%gli £onpost ti op.fog . hhey bject;
nﬁﬁactgfékgf a nedi aneﬁ%ﬁ%% 9he Tr eaf nent gngﬁor subJects
t beprteventliyonhef htimese paentnaned di seases and/ or

S t (pain)_induced by these_diseases. [0038] The . ,
pﬁggéggsinventi%n *?”?e@g%gﬁttoofhé: rBF?géﬂg olifeion s
dirsgavery tbhat xthi £l Bek@sacbipwlian ngdeingl Skr abiren vi@ls with

a manmmal subject, particularly a human patient of this
pha&emaceutslaiteidehposi t (earresal €51ianan i npr ewénsrccharide,

TR BRYRSL S LI OELPRRCLL LB 3058 ompour
stem cells or a combination thereof) of the composition of
the invention and a device for delivering these elements
(simultaneously or successively) or this composition to an
inflamed Jjoint of a mammal subject, preferably a human
patient suffering from the above mentioned ostecarticular
diseases or symptoms (in particular pain) and having

- reservoir means for storing this pharmaceutical
composition,

- piston means movable along the longitudinal axis of
the resgervoir for dispensing this pharmaceutical
composition and,

- a hollow needle mounted on said reservoir means for
delivering this pharmaceutical composition to the
peripheral nerve of the mammal subject.

[0044] These and other objects and features of the
invention will ©become more fully apparent when the
following detailed description of the invention is read in

conjunction with the accompanying example.



I mprovenent of joint nobility and/or function, a
decrease in articular accunul ation of inflanmtory

wo e@pailai210 nduced by t he above menti oned di seasBST/BP2009/051816
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pat hol ogi es. [0039] The present invention is also
related to the surprising discpyery that the
intra-articular admnistration to a manmmal subj ect,

pﬁe‘t Eﬂ'gﬁr %s%rﬁgﬁ%np%‘fi E.:E.rte ¢hLhg;ghar maceut i cal
results in both

a[oedaqtion of Thél apmahi oninang-oftj@iMdr" as used herein
degeneration, resulting in disease |nprovenent and
J6?ﬁ€r§eg@ﬁeﬁhtP@éc%??%%?gs oS wi PR theJapble with the

ebhechs ckltling i PRLRYEARA BnOfofSBE'PEBt om%cassQei ated with
osteoartlcular di seases. These effects are obtained by

t H@04pider gi c coﬁbénaﬁ@mm(ﬁ"hdﬁakﬂem@ml@l@tes@nmnTn as used
conposi resent inveption is a

t . 04
rgﬁg@é&-t%ﬁf% Ssﬁ?pr?5| Fy %Hé?c fgn in AS0%n the

| Picanakti cumar agdm mmﬂm@don j:CQLI’a: manmatasubjagetinistration
particularly a human patient of the pharmaceutica
CORPESTEPOn BRedr it 30 héienveRtP8AMEésul ER_S al&y i, the

mﬁ@gﬁgenlggtﬁ&.Pirgilggaho onset of the therapeutic

activity o mponent, an increase in the
duoadi’gn of actCba m&unheaﬁVastageﬁpamenloc@DO4¢muﬁhetration

composi{) 9,209 TeA1od o e PLgSenL LN L8R wo ene

adrbnirstr atbaRs Forebkaidra, desir edcefif icacyiaRdation allows
all ows for a faster onset of action. [0042] The

i Ap&nt Poahi slatsb dqqré?cﬁretdfattdoal meEN6d sf o1 aht reREent or no
ag s% m cpH%M%Q# fﬁ%099¥5ﬁxk§%u%.F%f§¥¥¥t'éﬁh the intra-

Scted from t ‘group consisting of the ab
namtuonedrdlseaseslom syfhptord udondughaand is a recognised
a%ggg%%gg%tg%nt%% above mentioned conditions.

[0048] The local administration and the intra-
articular injection of the anti-inflammatory compound and
stem cells are easily realizable and provide long lasting
effect in combination with proteoglycans. In conseguence,
the problems related to placement of an invasive drug
delivery system and the problems of bothersome side-
effects, due to systemic release, can be strongly
minimized. Health-related quality of life, patient
satisfaction and economic assessment might be improved with
such a treatment, especially in chronic conditions.

[0049] Preferably, the administrated proteoglycan is
selected from the group consisting of a polysaccharide-
based hydrogel or a glycosaminoglycan, for example
hyaluronic acid or a salt thereof or an ester of hyaluronic
acid with an alcohol of the aliphatic, heterocyclic or
cycloaliphatic series, or a sulphated form of hyaluronic
acid or combination of agents containing hyaluronic acid.

Suitable dosages of a polysaccharide-based hydrogel or a



a mammal subject, preferably a human patient of a
sufficient anmount of the pharnmaceutical conposition of
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adm nistration, particularly in the knees, the hips
and the spine or any joint (e.g7, interphal angeal) of
the mammal subject; preferably the human patient.

SRR IR soh, LR BERIE MR RS iy e
Wittt ke celten®nt snq casr kebhdi heentng poly secehantdeht per day
gl ycosam nogl ycan, anti-i nfl ammatory

agent (or
c Orpdiivd) %bﬁﬁéﬁ*ééﬂgéEﬁ %P%b%b%%a@géggtHE@@OW?lQPt per day
t he conposidiom of Ahe igyention and @ dexihge fOMng by body
delivering these elenments (sinultaneously or
suwecebdsi velryyagr. this conposition to an inflamed joint
of nmmal subj ect referably human. pat.i ent
SUPPEITnG 1 r om PAE-UBGYECRENTT OOF GRUBGArT ey Stem cells
diaseasesnohSERIOEW | Na@Pasdd€ut agspa) Npoaddtha¥iiBgor joint
reservoir neans for storing this pharmaceutica
06ﬁ§§§?ti@@PPpsﬁﬁéﬂﬁhéhééh§ ﬂ%v%ﬁmétapéhgtﬁﬁeaﬁd meéenChYmal
! %Qb%%q'Qﬁh_%%'SopfméggnEﬁgﬁ%Yo%Er% %ldQ§9@ﬂ§'Dgekﬁéﬁded or
phar maceuti cal conposition and, - a holl ow needle
nmoont edo DN osakcdblesernvoi ce eansf cchaellrveying thkilds or any
phar maceut.i cal  conpqgsition to the peripheral nerve of
tﬁ@mggﬁﬁgﬁoguﬁﬁgéFP%r0044] These and ot her objects and
f gabsngs of theakbpyenathgn webl becone yEx e fddoHiment,  the
apparent when the follomﬁng detai |l ed description of
t REMLAVERERERY s Fleddl | ASEOR] UREEI orP AP kdRE1c  cells,  or
?%%%?8?%'15}9 examphg. Detaihed ;desciRtiQRof ARG the  group

ventl on

consisting of osteoprogenitors, pre-osteoblasts and
osteoblasts.
[0052] According to the second embodiment, the

administrated stem cells are chondrocytic cells, or even
preferably a cells population selected from the group

consisting of chondroprogenitors, pre-chondrocytes and

chondrocytes.
[0053] In a preferred embodiment, the alpha 2
adrenergic receptor agonist may be clonidine, -

aminoclonidine, tiamenidine, 5-bromo-6-(2 imidazolidine-2-
ylamino) gquinoxaline, dexmedetomidine, detomidine,
medetomidine, alphamethyldopa, oxymetazonline, brimonidine,
tizanidine, mivazerol, lofexidine, xylazine, guanabenz,
guanfacine, guanclofine, guanoxabenz, or a derivative or
structural analogue thereof, alpha-methyinorepherine,
azepexole, indoramin, 6-allyl-2-amino-5,6,7,8-tetrahydro4H-
thiazolo [4,5-d]azepine diHCl analogs thereof or a compound

selected from the table 1 and analogs thereof.



[0045] The term"intra-articular" as used herein
refers to a percutaneous injection of a joint with the

w@bapreieeut i cal conposition of the invention. PODRBI009/051816
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The term "l ocal adm nistration” as used herein refers
to a percutaneous injection imgr in the vicinity of
an inflanmed joint. Local adm nistration injection thus
concerns the epiderms, the derms, the nuscle, or any
deep organ. [0047] The mai n advantages to | oca
atabliestizati on are to selectively restrict the

anal gesi ¢ effect to the injured areas. Furthernore, .
t kdassdiiicatipn of, theqalphasgsadzengrgic gegeptor agonists

coneeRbEakison levels with little or no systemc
rggeaEE?—The | ocal adm ni stration and the
i APf&artTcul ar injection of hyaluronic acid is a

r edghiislédct r eat nent of the above nentioned
condiubinanes [ 0048] The | ocal adm nistration and the

I ptraartiseuwl ar injection of the anti-inflammatory
c%ggggq% and stemcells are easily realizable and
provi de Fong | asting effect in conbination with
pPéPesditfcans. 1 n consequence, the problens related to
ploacereEnt: dafrean i nvasi ve drug delivery system and the
pLehlens ¢k bot hersome sideeffects, due to systemc
rgbggﬁ%ﬁn%an be strongly mnimzed. Health-rel ated
guality of life, patient satisfaction and econom c
as¥BSSRBAL /i ght be inproved with such a treatnent,
espeoi-al bgnizy lgheronidéneondi ti ons. [0049] Preferably,

t he tagngniastiahed proteoglycan is selected fromthe
grQUR.¢ansisting of a pol ysacchari debased hydrogel or

2.9Ly5esam noglygan. for exarpl e

pinacidil
robenidine
sulfaguanidine
zanamivir

imidazoles

4- (3-butoxy-4-méthoxybenzyl)imidazolidin-2-one
acide urocanigue

amino-imidazole carboxamide

antazoline

biotine

bis(4-methyl-1-homo piperazinylthiocarbonyl)disulfide
carbimazole

cimetidine

clotrimazole

creatinine

dacarbazine

dexmedetomidine

econazole

enoximone

ethymizol

etomidate

fadrozole

fluspirilene



hyal uronic acid or a salt thereof or an ester of
hyal uronic acid with an al cohol of the aliphatic,

whedoeneyc! i c or cycloaliphatic series, or a sedpheioedosi8i6
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form of hyaluronic acid or conbination of agents
contai ning hyaluronic acid. Sujgabl e dosages of a
pol ysacchari de- based hydrogel or agl ycosam nogl ycan or
a der|vat|ve thereof will typically be fromabout 0.1
n%_ 200Ut 100 ng / kg body wei ght per day or from
abést 1015y to about 10 ng/ kg body wei ght per day
nudezpmeherably fromabout 2 ng to about 8 ng by body
wei ght per day. [0050] Advantageously, the
agghg sthakgdegt emcells are from bone marrow, adi pose
ue or joint tissue, conposed of a mx
oFmﬁgﬁﬁpéﬁ8ﬁétlc and nmesenchymal stromal cells, of
nedenchiimel stromal cells - expanded or not, of
O%b@@bb@&hkc cells or chondrocytic cells or any
gﬁgaqgethereof [ 0051] According to a first
men " the adm nistrated stemcells are
o ?géﬁﬂﬁg i°c cells, or preferably a cell popul ation
sebeetrédnr om t he group consi sting of
oskeaepobagenntor s, pre-osteobl asts and osteobl asts .
[gg@%kaé%qgrdlng to the second enbodi nent, the
ﬁlstrated stemcells are chondrocytic cells, or
e@gﬁ 6F&fefSbly a cel |'s popul ation sel ected from the
ghéupcesrsdiesti ng of chondroprogenitors,
pnetechanddecytles and chondrocytes . [0053] In a
prehenked -epbodi nent, the al pha 2 adrenergic receptor

agon me% ZOlee cl oni di ne, pami nocl oni di ne,
tla%é di“fe;""'5- br ono- 6- (2 i mdazolidine-2-
P entolamlne
tetramisole
thiamazole
trimetaphan

Derivatives of clonidine

2,6-dimethylclonidine
4-azidoclonidine
4-carboxyclonidine-methyl 3,5-dichlorotyrosine
4-hydroxyclonidine
4-iodoclonidine

alinidine

apraclonidine
chlorethylclonidine

clonidine 4-isothiocyanate
clonidine 4-methylisothiocyanate
clonidine receptor
clonidine-displacing substance
hydroxyphenacetyl aminoclonidine
N,N'-dimethylclonidine



yl am no) qui noxal i ne, dexmedet om di ne, detomni di ne,
nmedet om di ne, al phanet hyl dopa, oxynetazonli ne,

wheoopoom2di ne, tizani di ne, m vazerol, | of exi di NBCT/EP2009/051816
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xyl azi ne, guanabenz, guanfaci ne, guancl ofi ne,
guanoxabenz, or a derivative oggstructural anal ogue
t her eof , al pha- nethyinorepherine azepexole,

i kgmi n, 6-al .
o BB e oark hsz o 5 1d, B tisoi et b *gRaFdgace e

t heeeofirorere iconpound sedrﬁﬁtrﬁd frioamrhbhectabltel 1 ardparations
anal ogs thereof.Table 1: C assification of the
aPﬁﬁéa2né&ﬂeHéY@%%r?%%%pﬁéFdag%ﬁ?sF§m@@éﬁF&ﬁﬁés available as

agmat i ng hetanidi ng pi guani des, chet i di n%d%%@%bﬁ% receptor
gabexat e guanet hi di ne guanfaci ne guani di ne i nprom di ne

|@@0n3SbenzyTgﬂamemnEHnbihyhngUaﬂldwm@fmmﬂmguﬂtome a known

nltros%gu%@égn plnaCldl|a%%%%%B%bge suI gu@”'d'%%ocesses

Za VITr
described in the prior art.
[0055] The term "clonidine" as used herein refers to
-(2,6-dichlorophenyl)-4,5-dihydro-1H-imidazol-2-amine and
includes the pharmaceutically acceptable salts thereof,
e.g., salts with inorganic acids, such as hydrohalic acids,
or with organic acids, for example lower aliphatic
monocarboxylic or dicarboxylic acids such as acetic acid,
fumaric acid or tartaric acid or aromatic carboxylic acids
such as salicylic acid are also suitable.
[0056] Clonidine 1is employed in a therapeutically
effective amount. The present invention also encompasses
the wuse of alpha 2 adrenergic receptor agonist for the
manufacture of injectable formulations for a delivery to a
joint or a close region thereof, a therapeutic dose of said
agonist by intra-articular injection, wherein said solution
comprises from about 3 pg to about 1500 pg of said alpha 2
adrenergic receptor agonist. Preferably, said formulation
comprises from about 30 pg to about 500pg of said alpha 2
adrenergic receptor agonist. More preferably said solution
comprises from 50 pg to 350 pg of said alpha 2 adrenergic
receptor agonist. In a preferred embodiment, the alpha 2
adrenergic receptor agonist 1is c¢lonidine. The actual
concentration of clonidine may vary, depending on the
nature and degree of the pain syndromes being treated and
whether the drug is being administered for therapeutic or
prophylactic purposes.
[0057] It is hypothesized that based on their anti-

inflammatory properties, inhibition of pro-inflammatory



i m dazol es 4- (3-butoxy-4-nmnmethoxybenzyl)
i m dazol i di n-2-one aci de urocani que am no-i m dazol e

wa@200b0xa2me de ant azol i ne biotine bis (4-nmethyl -PehBPm09/051816
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pi perazi nyl t hi ocarbonyl) disulfide carbimzol e
cinetidine clotrinmzol e creatisj ne dacar bazi ne
dexnedet om di ne econazol e enoxi none et hymi zol

etom date f qu3| hi st a ehlst di I
|8gzo%éﬁlelsm%§ggo dl"jneasm%o fﬂalazo?etaneasn%nl gn di-hgreass of anti-

tQh@l%hﬁB%o&@@“&?ﬂékfﬁéée¥§8hsgkﬁ T@@%é&@ﬂealpha 2 receptor
agonists in injectable administration will have
applications in osteoarticular inflammatory conditions and
in diseases where there are ostecarticular inflammatory
conditions, such as those above mentioned.
[0058] According to the method and the formulation
of the invention, an injection of the combination of
hyaluronic acid and an alpha 2 adrenergic receptor agonist
form induces a long lasting pain relief, both in human case
and in an animal model of ostecarticular pain. The method
is safe, devoid of major drug's side effects and allows for
acute as well as chronic treatment and or prophylaxis
without the use of too invasive technique.
[0059] Preservatives may be incorporated in an
amount effective for inhibiting growth of microbes, such as
bacteria, yeast and molds, in the composition. Any
conventional preservative against microbial contamination
of the product can be employed so long as 1t 1is
pharmaceutically acceptable and is unreactive with
clonidine. Preferred preservatives are antimicrobial
aromatic alcohols, such as benzyl alcohol, phenoxyethanol,
phenethyl alcohol, and the like, and esters of
parahydroxybenzoic acid commonly referred to as paraben
compounds, such as methyl, ethyl, propyl, and butyl esters
of parahydroxybenzoic acid and the 1like and mixtures
thereof, but are not limited thereto. Particularly
preferred are benzyl alcohol and phenoxyethanol.
[0060] Optionally, anaesthetic agent, such as
lidocaine and the like, can be included. For administration
according to the invention the active quantities of the

compounds that alleviate neuropathic pain can be contained



medet om di ne m conazol e naphazoline niridazol e
ni troi m dazol es ondansetron oxynetazol i ne phentol am ne

WO edopam2s®| e t hi amazol e tri net aphan Deri vati veBCDEP2009/051816
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clonidine 2 , 6-dinethylclonid ne 4-azidocl onidine
4- car boxycl oni di ne-net hyl 3 , 5s4li chl or ot yr osi ne
4- hydr oxycl oni di ne 4-i odocl oni di ne al i ni di ne

racl ni di ne,_.chl orethylclg |d|ne cl oni
4P TSR deyLhal 6 CHGRIE e ALREVRGPISOLRT oy SRR Eents and/or

cla@@udllnesr eae@bqndclo@nildicmeddp&glran@b@gtwbst &deeulations.
hydrox¥phenacetx am nocl onidine N , N '-dinethyl ,
cil8R®dilne[ 0054] LTABI4ct | RECRDRPOLAYS usBtFlin @s  solutions,

a%%%b@ﬁ@%%ﬁ@trbfheeh ygp&hgn e Kﬂ9¥“ active . ingredients,
Phar maceuti cal preparations containing hyaluronic acid

apecpamaer chal [di ssediviialyl ecas dispersing the compounds, can
contain the wusual diluents such as water, oil and/or
suspending aids such as polyethylene glycols and optional
pharmaceutical adjuvants, in a carrier, such as, for
example, agueous saline, aqueous dextrose, glycerol, or
ethanol, to form a solution or suspension and such like.
Further additives such as preservatives, flavouring agents

and such like may also be added.

Example
[0062] The effects of the combination of alpha 2
adrenoreceptor agonists (e.qg., clonidine), of a

glycosaminoglycan (e.g., hyaluronic acid) and of stem cells
were tested in an inflammation model with stimulated

Peripheral Blood Mononuclear Cells.

PBMCs (Peripheral blood mononuclear cells) from heparinized
venous blood of healthy volunteers were isolated by Ficoll-
gradient centrifugation. MNC (Mononuclear cells) were
washed three times in PBS and resuspended in RPMI-1640
medium supplemented with 100 U/mL penicillin, 100ug/mL
streptomycin, and 10% heat-inactivated FBS (Fetal Bovine
Serum). Cells were seeded at 100.000 cells in 96-wel plate
in a total volume of 200uL/well.

PBMC, at 100.000 cells/200uL, were plated in 96-well
microtiter plates and stimulated or not with 10pg/mL

phytohemagglutinin (PHA). Effects of hyaluronic acid “HA”



are clonidine and other al pha 2 adrenergic receptor
agoni sts. The conpounds can be manufactured in a known

woreowae2essentially in accordance with the proP€FERR09/051816
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described in the prior art. [0055] The term

"“clonidine" as used herein refegs to N (2,

6-di chl orophenyl ) -4, 5-dihydro-|H1imdazol-2-am ne

a i-ncludes t he phar.nmaceutically . pt abl e salts

eePap/ M7 g L PP R RSP B AT QUoRELS bestea on
hydrohal i ¢ acids, or with organic acids, for exanple

| ower aliphatic nonocarboxylic or dicarboxylic acids

such as acetic acid, fumaric acid or tartaric acid or

ar@pRt |G AT HOXY] i C sacids 1such as) sgli.eylhC agld a0en 20 to
al so suitable.” [0056] Clonidine is enployed in a

t b@mépent i daldayr lefifzect | benanmouwmtrowhe(Bphesehtained from the
i nvention_al so enc asses the use of al 2 : :
adrefiér g € Peceptor “GGbRISt TOr T He Ranuract i ofitxed with
| pheecbable -bormdlr-ati orsi1fiere a deld veryviv) a aednt 18Fe@ed on
cl ose region thereof, a therapeutic dose of said .
ag6nicst- Yoy Iraflr a0ar tieePar 196t iGh, WHErRE nCsatg 1 fugation,
S%bgghg%ﬁggﬂprééffsf'ﬁ@?eabﬂg£v§sggdtQiﬂgpukhésofh{%kfgce and
sald al pha 2 adrenergic receptor agonist. Prefera ,
sakrdhtdr wliati an EB8pPr Csés sf wemeabeutispenagdt analbaandard MEM

500 of sai d al pha adr e [ ecept or oni st .
B R o Rt e TS RS Ore B0 e pated at
350109 ofcsakdrgkpba 2radiiener ghe regeptofi@goni st. 1H  37°C

a preferred embodi ment, the alpha 2 adrenergic
r BEEpLor 1agoRiteL spseErorcaitRé N1 THe Sact@al- Cells were allowed

cencent r ki on of Ehoﬁhﬂhﬂﬁ ??¥o¥arrl dependhng, On the .. h e
nature and degree of the parn syndrones being treated
and l\Whetrete tdeeachhiegl it b&dngl adoshngt ergedsfior EDTA solution
t her apeutic or
?or p?—g mf% at 37°C. Then, cells were irradiated (10
minutes at 2200C1i) before seeding in 96-well for

proliferative assays at 12.500 cells/well to obtain a ratio

1:8 (MSC:PBMC) .

Proliferation Assay

The culture was incubated with 1pCi/mL 3H-thymidine for 24
hours before end of culture to measure the proliferation.
Then, cells were washed twice with ice-cold PBS and twice
with ice-cold 5% trichloroacetic acid (TCA). Finally, cells
were lysed with 0.1IN NaOH-0.1% Triton-X100. Supernatants
were collected and analyzed on a beta-counter in presence
of scintillation ligquid. Results were done in cpm (“count
per minute” = disintegration number of radiocactive element
observed in series of successive counts of one minute).
IL-18 (beta) detection (By ELISA). Levels of IL-1R from
PBRMC or culture supernatants were measured by Quantikine

ELISA kit (R&D Systems Inc, Mineapolis, USA). The minimum



prophyl acti c purposes. [0057] It is hypothesized that
based on their anti inflammtory properties,

wo edwvho2ion of pro-infl ammat orycyt oki nes TNF- aP@BPRNL051816
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I LI -beta and the increase of anti inflammtory

cyt oki nes such as TGF beta, alpha 2 receptor agonists

ininjectable admnistration will have applications in

ostegarLiqul ar jofLammmiory conditions,and in. dhseagese 1.0
SFe tREre ard osteoart?cular infl nna?ory

cepdiiri.ons, such as those above nentioned. [0058]

According to the nethod and the fornul ati on of the

invention, an injection of the conbination of

h%%%”r%léésC!gfaeg—§QD%¥PHg ZngEegﬁ.léhéeﬁ%gﬁgge tion of

agoni s orm i nduces aeiong Yas I'ng painrelter, ot i

I PRRUNBAncasedang PAAARtamiuNBlk idbdelcolk esteaar tibeuwhans, and

pain. The nmethod is safe, devoid of major drug's side

eFP@€?§e§n&l£W(i&?f%ﬁa%ﬁﬁﬂ%a%@Fm%$mca£r%ﬁF%ﬁiUlth HA and/or

tneat ment and or prophylaxis w thout the use of too

i nvasi ve techni que. [0059] Preservatives may be

i ncorporated in an anount effective for inhibiting

growt h of m crobes, such as bacteria, yeast and nolds

i AEhe 10GApeSiitNon OfAny Bbnvertticitd  prlesetlvat Pggea and  the
agahnst cabar obbal cogham natd eneof . L5, prodyely Gan by rps
enpl'oyed so long as it is pharmaceutical |y ‘acceptabl e

ardims lanieactdfvelmi t hetl oni dieme. Pref eneseegured and provided
preservatives are antimcrobial aromatic _al cohols,

SR A8 ThTEpRCaPEORGE, FiReRsPELRERDH Copiénet hyl

al cohol, and the like, and esters of

par ahydr oxybenzoi ¢ acid commonly referred to as

par aben conpounds, such as nethyl, ethyl, propyl, and

g#g¥%F$ ngngfa&gkghydroxybenzoic acid and the |ike
Conditions tested IL-1p detection Proliferation
(pg/mL) (cpm)
PBMC ND* 769
PBMC + PHA 2185 16069
PRMC + HA 2095 364
PBMC + PHA + HA 6394 9087

*not determined

Conditions tested IL-1p detection Proliferation
(%) (%)
PBMC ND* 5
PBMC + PHA 100 100
PEMC + HA 96 2.2
PEMC + PHA + HA 293 57

*:not determined

IL-1beta secretion induced by PHA stimulation shows a
significant increase over basal condition (where IL-1lbeta
levels were undetectable) and was set at 100. Proliferation

of PMBC cells also significantly increased, by a factor of




thereof, but are not limted thereto. Particularly
preferred are benzyl al cohol and phenoxyet hanol .

WO 0@8aY120pt i onal | y, anaesthetic agent, such asPCT/EP2009/051816
| i docai ne and the |ike, can be included. For
adm ni stration according to thesinvention the active
guantities of the conpounds that alleviate neuropathic
pain _ca e cont ai nedt pget her_.w.t.h _cust.omar .
Pt R LT SR Bt Baai SO, Lorracer (over
| bauiad phardeceit) cabsf obralratidonsi tlf 006dl thbguick HA alone,

preparations such as sol utions, suspensions or

eWﬁPé?oﬁ@MGfPFﬁél§€F@Féopn@@édP€ﬁt§ff6Fé6§redW@?n stimulated

d ng [ in h CQKHQHQE n -

t%§SS§§§| B?éugﬁ$§933bhg%§ aéter ol %gﬁg%gfgp iRbfeases IL
5 sUSpendisrraddsosuch asinpal yerhyl e gbycohsaamd conditions,

tlonal ceutica vant car
B BT 25" fiBins oA REbTaglale BhuRir 6 d2UE0x 2.
glycerol or ethanol to forn1a sol ution or suspension
and such Iike. Further addi tives such as
pEEfectat ofed2Af adoneari ng agents and such |i ke may
10 also be added Exanple [0062] The effects of the

oroecont ni t‘- - (o

ol oni G Lo g o o hh e aion, £y BFgRLEeration

acid) and of stemcells werfe test&®Pg4AM)an inf|amuat i(6pM)

ppdel with stinulated Peripheral Blrod Mononugl ear 769

M&b+ PEMCs(PerTpheral—btpod mongurictear —cefts) rouy

® T

12 | healt hy vol unt eers wer
PBUF at eBEby Fi col | gradi ent fcentrif 448Pi on . M\C 16069

PMaoonuehrar mehls) were washed three-tinmes ipn PBS asdi12

resuspended i n RPM-1640 nmedi um suppl emented W tn 100
UnL penicillin, | OQOrg/nL

Conditions tested IL-1p detection Proliferation
(%) (%)
PBMC ND* 5
PBMC + AZ2A ND* 4.9
PBMC + PHA 100 100
PBMC + PHA + AZ2A ND* 101

*:not determined

15 A2A had no effect on basal (unstimulated) conditions.
Interestingly, when stimulated by PHA, the addition of A2A
totally suppressed the increase in IL-lbeta secretion due
to PHA stimulation, to undetectable levels, but was not

able to inhibit PBMC proliferation.

20
Effects of Combination of A2A & HA
Conditions tested IL-1p detection Proliferation
(pg/mL) (cpm)
PBMC + PHA 2185 16069
PEMC + PHA + HA 6394 9087
PBMC + PHA + HA + A2A 3053 5445




streptomycin, and 10% heat -i nacti vated FBS (Fet al
Bovine Serum. Cells were seeded at 100.000 cells in

w@semabi2pd ate in a total vol une of 200ni/wel | . PEBEE00H051816
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15

100. 000 cells/200 nL , were plated in 96-wel |
mcrotiter plates and stinul atggl or not with | Org/nL
phyt ohemaggl utinin (PHA) . Effects of hyal uronic acid
"HA L 2000m/ idy) and p-ami nocl oni di ne "A2A" (5nM ) were
tested on PBMC. MSC (Mesenchymal stromal cells) were
derived from2 0 to 60rL of heparinized bone marrow
(BM obtained fromthe jliac crest of healthy

vol urferiitiens vkestesed wif Hlshblk firkecEian of eBroliferation
saline (PBS, 2v:v) and | ayered on d&sity gragdient (%)

p]i_a)llqlgiL §9AULi on. After centfifugatifgfy nononugtear 1gg

a arvnctoad framt+ihn | ntAarfann Aand wneohn
C—ia v eSSt O ec— Tttt Cc—aro—mset

tWceti NPBS HCells were resuspend n standard MEM®'

RBYTum BuppleRBnted2dith 150 FBS. Thedcel I's were 34

pl at ed %t 2XI1 O 6 cells/75cnk T1asks and nal ntalned 1 n

a 37€ Huni"di¥i ed at nosphere containing 5% C2 . Cells

were allowed to attach for 24 hours prior an initial

medi um change. Cells were detached at day 10 using
tryRei-BstERASOLUL eBrbehaliBnMin /aba3AemohReRatell kS potent
were irradiated (10 mnutes at 2200G ) before seeding

i Angg—welfllafpe tprol eféeati veeas says PER /2. soodition. Indeed,
cells/ l_to obtain,a rati : 8. (MG PBNO)

Pr%clk:)1 ifa\é%a §ohR" A%%af/&%hewacsul %&%ee \Rés Si'lr(r]tnu]bl\églj:tCeacf1 tvﬂ prevert (by
| Belrms 03h tdnari diceedor 24 hourise bef oeerendonf due to PHA/HA
cul ture to neasure the proliferation. Then, cells were
mé§ﬁ§1&l?\ﬁlé’élrwbtfﬁnigéé§célt§ ﬁ’geén_&ot Wi€e Ot R i ¢&ecéiig alone
5% ¢hber 0ageti i agich § TCAY . JNakLyrn€e! Ii$1e to innibit

PRMC proliferation, by another 35%.

Effects of MSC addition
Testing the effects of MSC on both PRMC-proliferation and

IL-13 secretion, a stimulatory effect was observed over
basal (unstimulated) conditions. Surprisingly, the
proliferative effect was maintained in stimulated

conditions (e.g., presence of PHA), but instead of a pro-

inflammatory effect on IL-13 secretion, a potent inhibitory

20 effect was observed (- 62%).
Conditions tested IL-1p detection Proliferation
(pg/mL) (cpm)
PBMC ND* 769
PBMC + MSC 229 1612
PBMC + PHA 2185 16069
PBMC + PHA + MSC 841 20192

*:not determined




were lysed with O .IN NaOH O 1% Triton- Xl OO
Supernatants were coll ected and anal yzed on a

whedaAeunt er in presence of scintillation |i qgeeTEP2009/051816

Results were done in cpm ("count per mnute" =
di si ntegration nunber of radi oggtive el ement observed

in seri es of successive counts of one rri nut e) . IL-1 b
H 1 | h Frnm
Cbl.l U LT \.‘)I"} < | Bl | J |
SN SPEERTONF CCRbR nat art sThh & ARRRUFAGT o] | PrOTLEeration
cpantikine ELI SA kit (R&D|Systens {$c, M neapolis, (%)
USA) The mnimindetectall e concentration off -]
estimated at 1.0 pg/nm] . The r¥Pease of [|L-1 bet&00

|

l

|
3ﬁ$“quﬁ§6M the—protiferationof —PBMS, T nduced—by PG 3
St

nul ation, were set as dqontrols, and conpaned wth

the neasures for PBMC tredted with HA and/ or [A2A. The

10

pgﬂutmtp§KIOT PBNL reiease of TL-T{pgta and yhe 100
T II U IVL./ PI UI I 'IF\.I ull UII, I réducbd btyl LPS

%ﬁM%u ét (%Sq: cells, (were alsé measur ed [and 163

provided SI mlar trends as for PHA stinulated celTs.

Ef feEtS B 1A al one *:not deternined IL-1 beta
secretion induced by PHA stimul ation shows a
significant I ncrease over basal condition (where

| beta | evel s were undet ectable) and was set at 100.
PF&Iu#@réﬂH&W%ﬁ 94u§§Q§;i%P%ﬁs%P%ub%uPF%ﬁﬁPF? of hyaluronic
i pereasemdc by ad apd Qs Of @bkt o20. 165 PEhsinghY ] afmatory and
simlar cytoki ne increase (over basal condition) was
obsénvedohiittkraddivei.on of HA al one, while PBMC

proliferation was not affected. When stinul ated by
PHA, the addition of HA synergistically increases

| LI betondLEiGhs ObesBedi MeS PVEL-1hedstedticn el Proliferation
condi tions, but was able tol reducg,fRMy proliferati QRpn,)

hyv o ‘F act Nr

PBMC ND* 769
PBMC + PHA 2185 16069
PBMC + PHA + HA 6394 9087
PBMC + PHA + HA + MSC 5769 8673

*:not determined

Conditions tested IL-1p detection Proliferation
(%) (%)
PBMC ND* 5
PBMC + PHA 100 100
PEMC + PHA + HA 292 57
PBEMC + PHA + HA + MSC 264 54

*:not determined

Finally in PHA stimulated conditions and in presence of

15 A2A, MSCs had no influence.

Conditions tested IL-1p detection Proliferation
(pg/mL) (cpm)
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Ef fects of A2A al one r:not
ef fect on basal (unstinul at

A2A totally suppressed the
secretion due to PHA sti nul

when stinul ated by PHA,

determ ned A2A had no
ed) conditions.

increase in IL-Ibeta
atig#, to undetectable

| evel s, but was not able to inhibit PBMC
ﬁ&iferation Ef fects of Gonbi nati of A2A & HAr:n%9
ermed r:-not det ermed |Lnteres nnlv the
EBMBI hatiidn HA/ A2A denonstrigtes a 6é§ént 16069

aBMC-inPHanmaAQAy ef f ect over the PNA/HA cond|tion. 16212
%gﬁ ed, e dgEAll | WIS dbi to st gm |Ldnthy 7
revgrt %%y Bver 509 S?he increase in IL-1beta 06
secretion. dye to PHA/ HA stinmulation, bringing its

| evel

to the one of the PHA al one conditi on.

Surpr|S|neg, A2A was further able to inhibit PBMC
0/ Eff Art o ~cC nnlnlu t
Feot | OPPHECERT CLTelst WoC prilboth SHARSTHeR (| BF iiéﬁratwn
and | L- I b secretion, a stinulatory(%kfect ma
pBger ved over basal (unstinulated)'mmmditions 5

t he adPCt/EPW0®651816

SELPTIsERgty, the protiferative effegpd was mermtarmed
rn stinuﬁated conditions (el g presence of PHA) huf

PRYEehdPBF A& PEB inflammatory effectPon IL-1 b 100
BeWCeti BAL & poientMbahi bitpry effedt was obsgerved (406

R’)OA _ r-not r~|af er m narlr: no

r~|af er m narl

I n—PHA

stnwuhat@dum@mditions and i
acid, MSCs were nodestly (a

and ant i-proliferative .
During inflammation, lowe
hyaluronan are known to

n presence of hyal uronic
bout 10% anti-inflamuatory

r molecular weight fragments

be inflammatory and

immune-

stimulatory agents by inducing the secretion of cytokines
(MCP-1).
of

such as IL-6 and monocyte chemoattractant protein

HA has also the property to enhance the adhesion

and monocytes to the extracellular matrix

2009) .

lymphocytes
(Yamawaki et al., The present experiments show that

hyaluronic acid has a potent stimulatory effect on cytokine

(e.g., IL-1B) production without PBMC proliferation.

It has been demonstrated that clonidine alters the Thl/Th2

cytokine production (Xu et al., 2007; Cook-Mills et al.,

1998). The present experiments show that the addition of
alpha 2 adrenoreceptor agonists totally suppresses the
increase in cytokine (e.g., IL-lbeta) secretion due to PHA

stimulation, but is not able to inhibit PBRMC proliferation.

Surprisingly, the combination HA/A2A demonstrates a potent

anti-inflammatory effect both on cytokine production and
Indeed,

inflammatory cell proliferation. the addition of



r:not determned Finally in PHA stinul ated conditions
and in presence of A2A, MSCs had no influence. *: not

waledoenomi2ned During inflammation, | ower nol ecul BCT/RRI0g91051816
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fragments of hyal uronan are known to be inflanmmatory
and i nmunestinmul atory agents bygi nduci ng the secretion
of cytokines such as IL-6 and nonocyte chenoattractant

Probeln GNOR-L) - o8 has 3l g0 Lhe property Lo epange o qe in
t A& adhest on °5f ynphocytgé and “fron cypes to the

extracelkhbul ascret 1o GYaneweki fetrtakr. ,a2009ko. Theibit PBMC
present experinments show that hyaluronic acid has a

pbreRt LeAtPatory ef fect on cytokine (e.g., IL-1 b)
production wi thout PBMC proliferation. It has been
denonstrated that clonidine alters the Thl/Th2

cyhokinne iprodecbipemtiyXwfet!iSals is 2087y GbakiMyl Ite erduce the

al ., .1998) .. The regent exggrinengs show t hat %he nil
284 onT6F 18 pha 2 abYERdPedept or “dgoni s Yot al Y§es  while
SUppPHesSses iuridicpeasel bgeCytokiNerd €agd, i -vbebta)Bocelli-
secretion due to PHA stinulation, but is not able to

i ANFPBREL LPBYME priol i f éPAY on. RSP PeT si nigt y Wapheshown that the

Cgﬁﬁkgétb%npkﬁygxg% qqﬁpsﬁ%tﬁﬁétfbﬁoﬁﬁﬁé were ke¥ifactors in

anti-inflammatory effect on cytokine production

alg Cisnf | armatharoy teel | rqprwld fierrat | omhilndeed, thé lymphocyte
addi ti.on of A22A to HA was able ta signific ly inhibit .
CRECITEFEaLa0mn S| bBPR SGEPErTaR Tand el Fur FRBFCR trations
ahkerti@anicnhinbbt oBBMC proliferation . An in vitro

property of MSCs is their ability to reduce the
proliferation of |ynphocytes of various types while

egh%%kggtﬁ %e Q%E%%l%%%dg§§” Héﬁ a{nM§&YHave a moderate
(Bocelli - ndal I et al” . 07) wever, it was
shkhawnutlhab riyhe frigrdre rorof uSCanmant ¢ dhePBMC ubat Lanrtep®ng both
wer e ¥ factors .in , . .
IL-1beta secretion and increase PBMC proliferation. On the
contrary, MSC displayed a potent anti-inflammatory effect
(-62%) on IL-1beta secretion but increased PBMC
proliferation. The inventors have hypothesized that MSCs
did not induce proliferation of PBMC, but were able to
increase their survival rate. This is illustrated by the
attachment of PBMCs on the surface of MSCs (see enclosed
figure 1). This seems to be confirmed by the increase in
viability observed with PHA stimulated PBMCs in presence of

MSCs; a viability increased by over 20%.

Regenerative effects
MSCs were culture in chondrogenic medium for 7, 14 and 21
days and 4 conditions were tested

- control

- A2A: 5uMol aminoclonidine

- HA: 200ug/ml of hyaluronic acid

- HA + A2A: 200pg/ml of hyaluronic acid and b5uMol

aminoclonidine



MBCs' | ynphocyte regul ation: inhibition of |ynphocyte
proliferation was dose-dependent on MSC concentrations

w@ k@Blhierzeo i n 2003) . Interestingly, these resuPCHERINONS1816
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that MSC have a noderate stinulatory effect on

unstinmul ated PBMC by increasingpboth IL-1beta

secretion and increase PBMC proliferation. On the

contrary, MSC displayed a potent anti-inflammatory

effect (-62% on IL-Ibeta secretion but increased PBMC

prel i flevatiodOnanthe2i nvesd Drst have ey potkesi zed tied buffered
M&Cs di.d not |nduce proliferation of PBMC, but were

aBPémed innépéade NORERr S0FVINGaNSFatdicehilg F§S. Pellets were

'Eh%%2§§&§9&9¥jtﬁﬁ QkﬁﬁChggﬁﬁerEP%ME%kpn tOey §&&Lgc%ections

see enclosed figure 1) . This seens to
ccmfrler nceldt byt he |trh0rcel<a@§s noyi &bi let yarufose’le\red skdined with

stl t ed B sence .0 a. Vi b|||t

B Sanad Bl oV Br s, et Ve ke o Nigde ajey fast red
cuktllimper&hgh@@d@@g@m c mediumfor 7, 14 and 2 1 days
and 4 conditions were tested - control - A2A: 5mvbl
am nocl oni di ne HA: 200ng/ M of hyal uroni c acid - HA +

A%ﬁbi%ﬁonlég%eAt g¥@|9ﬂpnﬁﬁeaﬁbgta%qd% use?lcatlonlc dyes

am noc ay 14 and 21, pellets were In
10%rbutier edmbosiakitn ohoro 6 kdycssaandowdsihed st M @&GEN. GAGs

Findtok el B0 SBAPFons “WrE O i tkhesged Wil
OEOQD&%k@ﬁﬁlﬂek%l&%wdﬂﬂiéﬂtfh/ﬁfﬂ@nop|ﬂéd bghareytoplasm in
counterstained with Nuclear fast red (Klinipath,

Bebdieuink. In brief, the procedure is 1) Stain in alcian
blue solution for 30 minutes ; 3) Wash in running tap water
for 2 minutes ; 4) Rinse in distilled water; 5)
Counterstain in nuclear fast red solution for 5 minutes; 6)
Wash in running tap water for 1 minute; 7) Dehydrate
through 95% alcohol, and 2 changes of absolute alcohol, 3
minutes each; 8) clear in Ultraclear, a xylene substitute
(Klinipath, Belgium); 9)Mount with Ultrakit mounting medium
(Klinipaht, Belgium). Toluidine blue stains proteoglycan in
red-purple (metachromatic staining) and the nucleus in blue
(orthochromatic staining). Metachromasia, tissue elements
staining a different color from the dye solution, is due to
the pH, dye concentration and temperature of the basic dye.
Blue or violet dyes will show a red color shift, and red
dyes will show a vyellow color shift with metachromatic
tissue elements. Toluidine Blue is an often used to stain
proteoglycans and glycosaminoglycans in tissues such as

cartilage.

Results. Although pellets from different conditions were of
similar size (mean of 0.7mm; range from 0.9 to 0.4mm),

Alcian Blue staining reveals that cellularity of pellets



Al cian blue is one of the nost wi dely used cationic
dyes for the denonstration of glycosam noglycans

W@ 0AeH)1210 GAGs Wi I | be stai ned blue, while NucP@HEP08%051816
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red will counterstain cells nuclei in pink or red, and

cytoplasmin pale pink. In brigf, the procedure is 1)

Stain in al ci an bl ue solution for 30 mnutes ; 3)

V\ﬂshln r unn er faqr .2 ut es nse in
§ti17ed vva]t %P) \A%E‘;ecFergstb nmclﬁn nucl néqars)f%lrét “re itions.

S(B“lolﬂl ORafnpled ntn@t esdd bt JoNAShE | myrainidrgi d a@dmai erstrongly

for 1 mnute; 7 ) Dehydrate t hr ough. 95% al cohol , _and

cﬁéﬁ&é@dofthébsccﬂ]ikuelaéllédhd? 3% Kot €3t ealh; Pnglé?éar matrix

'Q U%traQﬁﬁEHpofyégeéHH%'%Hg§téﬂ&tSl§5béghﬁﬁgglycans) content

Belgium; 9 yMunt with Utrakit aounting medi um

( Keisniglattst B@lbgemm in Tolrdidilneahfiuéd28t ailtsie conditions as

pr. I pur met.achromat i.c. st ai ni_.ng) . :
D PR EReid TGP HiPoths oy er cpIpE Rapthing while
Mehachmhemasiysldid@siue edenent sngt ahiangrandef f ecedl/clonidine
color fromthe dye solution, is due to the pH, dye

c 6REERTA &P PoN Mteﬁbé@% ur ¥ege tHJéllU%f’sﬁ%lﬁﬁyeblB?ueStalned
0 il r f d
)E/igglo\%&%ag%g\%v \g‘ ye I"ow cag] or t’f:prf}tg E\?\f?ﬂ %rté%glghrgﬁrgt |C€mbmed
t csosde tebeneit SA2Folagicdiane Btoe fisrtdreof tenrased ttthe matrix
st al pr ot eog and cho am.nogl ycans in tissues

< beRouB Sary e R FRRETotgn pel lets from

di fferent cond|t| ons were of simlar size (nmean of

0.7mm range fromO0.9 to 0.4mm), Alcian Blue staining

r 8v6al s: twgttcw | GLAEI t%t@#nwl @ttswé§WS|I@%ﬁfthcha¢ﬁtwon power

af ed t tio or
thfggggdlt%n gﬁ%aﬂ%ﬁ%%é@% tr%(?lmé?g re gghfhefor the
celilfikaenty @fu]lthﬂepeldcetdlthmmf al &@ﬂntrmatrlxzéi gclonidine

mIGoR2ysqseharl des and alycesam nopl yeansh 290" ¢ ¥ombination

of hyaluronic acid and clonidine)
Interestingly, cell nucleus staining demonstrate that the
addition of c¢lonidine (HA/A2A) to hyaluronic acid (HR)

increases the cellularity of pellet.

In conclusion, the combination of hyaluronic acid, an anti-
inflammatory compound such as an alpha?2 adrenoreceptor
agonist and mesenchymal stromal cell displays surprisingly
synergistic anti-inflammatory and regenerative effects:

- The presence of mesenchymal stromal cells are required
for the de novo production of cartilage matrix;

- This production is significantly increased (and
accelerated) by the addition of hyaluronic acid, but
the addition of hyaluronic acid has potent pro-
inflammatory effects;

- These hyaluronic acid potent pro-inflammatory effects
are totally neutralized by the addition of alpha2-

adrenergic agonists;



was al nost absent in control and A2A al one conditions
as illustrated in Fig 2 by the absence of bl ue
wae@onong whil e in the hyal uronic acid and hyaPCr/BP1009/051816
aci d/clonidine conditions, the slides were uniformy
bl ue stai ned, denonstrating amsnportant matrix
production. The conbi ned condition HA A2A appears to
further, incre t he ri x, production over HA al on
condt 1B g oy T SRS YR | HaeBhitE  agents
magni f iscaboef spaey {dop)ec antitie gb firagrisl icAt to8 pewdhination
(Bottom) for the different culture conditions: , ,
controPf AFSIRIoAIal netarbae) ceHA (AYal dedivecadid acid by
al one) ;and HALAZAGeorbihRaton +9f JRyakuronne acikd andion and
clonidine) Interestingly, cell nucleus staining
5 denonstthat erobatcttiibe addimpitonxef cl oni di ne (HA/ A2A) to
hyal uronic acid (HA) increases the cellularity of
pellet. In conclusion, the conbination of hyaluronic
acid, an anti inflammatory conpound such as an al pha2
adr enor ecept or agoni st and nmesenchymal stronal cel
di spl ays surprisingly synergistic anti-inflammtory

and regenerative effects: - The presence of
mesenchymal stromal cells are required for the de novo
production of cartilage matrix; - This production is

significantly increased (and accel erated) by the
addi ti on of hyaluronic acid, but the addition of

hyal uronic acid has potent pro inflamuatory effects;
These hyal uronic acid potent pro-inflammtory effects
are totally neutralized by the addition of al pha2-
adrenergi ¢ agoni sts; The additi on of al pha2-adrenergic
agoni st agents



supports the regenerative effects of the conbination
of mesenchymal stromal cells and hyal uronic acid by

wo pwpaaring the cellularity of the cell preparetT/BP0a91051816
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PREFRUER FOHE Bommoiur o 2eana g+ 83che PIBA
mhereln t he glycosan1noglycan Is selected fromthe
group consisting of proteoglycan, a chondroitin
sul phate, a keratin sul phate or a hyaluronic acid, its
derivative, a chitosan, a chitosan derivative or
chitin



derivative . 3 . The pharnaceutical conposition
according to the claiml1 , wherein the

w@eiwAonid anmat ory conpound is sel ected from t PET/BPHOP0S1816
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consi sting of a steroidal conpound, a non-steroida
anti-inflammatory conpound, a gi4 sease nodi fying
antirheumatic drug, an al pha 2 adrenergi c receptor
agoni st, an anti-CD20 agent, an anti-cytoki ne agent,
an anti-TNF agent or a mxture thereof. 4 . The

phar maceuti cal conposition ackAIMENng to the claim3 ,
wherein the anti-inflammatory conpound is a al pha 2
adrenergic receptor agonist. 5 . The pharnmaceutica

conposi tion accerdi Agof 9r-hhEeGLaEM 4comPBE €1 0nt NEomprising
agoni st is selected fromthe group consisting of

ck onp ek iy 1 Y- s andedi Ot db ey md ¢ @meind all neg r brdor od- b luent
(2 imdazolidine-2-ylam no) qui noxaline,
dex medet bt HF fea T B oY e, @ glycosaminoglycan

mde&r‘??@ : %@egt?xlfé)haﬁ%ajﬁgl odigpa?n é)ﬁ(él@ltr?%?ﬁ%ﬁygo%y compound and

bri noni I zani di ne, mvazero exidin

xy| agh nes r geianebenzouguanf agt 8, cguanpckothneéhe provisio that
guanoxabenz, or a derivative or structural anal ogue

t her'dd® , sTadphee et iyt horepheitare, Sy epext estem cells
i%Qf'wﬁ-ﬂ'%'95,gT7 - £
8-?etra€§d%o4a!§%igzggghF4? §¥1/%§EeBP%eFﬁFﬁ8n?l%? L acute
Thedgbar mabeohical ocsoapost i ¢whaaccbrshared o arfte’ aol aisymptoms,

1, %herﬁin he.stem cel l.s are sel.ected fromthe group
cBRSISEPRG Yo Ya 1BoME Ak T 6W €on¢EACFAt e *a i x of

hemat opoi eti c apd mesenghyuralashemceal | sofgxpanded @tcording
not) , nesenchymal stemcells, osteoblastic cells,

chendiscyttzirel t s "or & idoribihay t veetHetReI L YFan FThe selected

DQQ%%EQ9H£i8?Eugoqﬂgﬁhkhgﬂmfcg9r%&%&eoglycan, a chondroitin
sulphate, a keratin sulphate or a hyaluronic acid, its
derivative, a chitosan, a chitosan derivative or chitin
derivative.

3. The pharmaceutical composition according
to the claim 1 , wherein the anti-inflammatory compound is
selected from the group consisting of a steroidal compound,
a non-steroidal anti-inflammatory compound, a disease
modifying antirheumatic drug, an alpha 2 adrenergic
receptor agonist, an anti-CD20 agent, an anti-cytokine
agent, an anti-TNF agent or a mixture thereof.

4. The pharmaceutical composition according
to the claim 3, wherein the anti-inflammatory compound is a
alpha 2 adrenergic receptor agonist.

5. The pharmaceutical composition according
to the claim 4, wherein the agonist is selected from the
group consisting of clonidine, p-aminoclionidine,
tiamenidine, 5-bromo-6-(2 imidazolidine-2-ylamino)

quinoxaline, dexmedetomidine, detomidine, medetomidine,



to any of the preceding clains, which conprises from
0.1 to 100 ny/ kg of body wei ght of polysaccharide or

w@bkopgoeazme nogl ycan . 8 . The pharnaceuti cal cOPQEDEP100DO51816
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according to any of the preceding clains, which
conprises fromO0.1 to 100 ng/ kgs of body wei ght of
anti-inflannatory conpound. 9 . The pharnaceutica

SItI y of th re edlng cl.ai 1s. s
eﬁﬁetﬁgl O€n1ce?fgm%E%g%%%an ad&fJj%%géﬁieywaFlzanldlne’

stnema@elrlos or lpHeriAumen) eRheyonke; Masenchymal, Stg@ﬁihfacine,
cells. 10. The pharnmaceutical conposition according t
aﬁvaéFlPﬁén@Palﬁ%a&o¥%b%n%h|dHf|§-aﬁthY%Efﬁ%lé”f StrUCtural

S%E%ﬁo@ﬂe 1%he¥%%fphar%@%%%L%%%Ey%%%&%%%%EQQeOf CE@b@bxole,
10, wherein the injéction of the injectable solution

|snd@memuwmce a6waékylpﬁeﬁ@nablﬁ onde Sa teeelehyamodH-thiazolo
ﬁagg gnee | %&o or three weeks. 12. The
aer-ear cg' posi‘ti on according to any of the
cI al ms 1 to 11, ewhereén drenacute idalChe®fibE€sition according

osteoarticular synptomis selected fromthe group
c6RsiEI ngl dFM pai n "hesIN tyhanarer Ceddts ch-a3seTpeted from

p@ﬁ%gg‘i‘%ﬁ%ao%lns‘i%ﬁ% I Hig0n acear ding ot,0 c%%g?ﬂftr%@%,_ mix of

cl ai wherein the osteoarti cul I sease i s
sekeetedoficamct lrecgmegeoonsiast | sigeof cest edaxpandedspr not),

degener t|v arthriti onart hr coxarthrosi

A SBTROY It [AHa Gy "Gene P B CRBNARE e b by mprBRgEocyE Lo
i pewhisChj ai @bﬁb@h@t'l@\/lmt%@@eo@»l(:h as system c |upus

eryt hemat osus (SLE) spondyl oart hr opat hi es,

pol ynyal gi a rhetl mat Tea, P&@%y@§§UﬁQC§don@9mp@$stlon- according
R%ltgky Bf the preceding claims, which comprises from 0.1 to

100 mg/kg of body weight of polysaccharide or
glycosaminoglycan.

8. The pharmaceutical composition according
to any of the preceding claims, which comprises from 0.1 to
100 mg/kg of body weight of anti-inflammatory compound.

9. The pharmaceutical composition of any of
the preceding claims 1 to 8 wherein the stem cells are
human adult mesenchymal stem cells or (non human) embryonic
mesenchymal stem cells.

10. The pharmaceutical composition according
to any of the c¢laims 1 to 8 which is an injectable
solution.

11. The pharmaceutical composition of claim
10, wherein the injection of the injectable solution 1is
done twice a week, preferably once a week, more preferably
once in two or three weeks.

12. The pharmaceutical composition according
to any of the claims 1 to 11, wherein the acute or chronic
ostecarticular symptom is selected from the group

consisting of pain, mobility and/or function.



Syndrone, psoriatic arthropathy, enteropathic
arthritis (related to inflamuatory bowel disease such

w@sgoobaerror r hagi ¢ colitis and Crohn's di sease) PCT/EP2009/051816
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rheumatoid arthritis, neuropathic arthropathy, acute
rheumatic fever, gout, chondroggl ci nosis, calcium
hydroxyapatite crystal deposition disease, and Lyme

di sease. 14. A Ebt Qﬂepa%%%n%p rl%%_g a Vlg%lt 59 %%eordlng
conposi tion accordi ng td THe prece ng ct @l T
t@ol3nya devicee foaraide INE‘tbng2t heﬂkseaﬁedlrcom@slotslt@@atralcular
an inflanmed joint of a manmal subject and having -

r 846PF6Er neans SFAESEST i ngrPRe SAI cHRPEBI t |%ﬁ‘PSlStlng of

Pi3tap ARAnS cARVabl %e@'e%%att@%e' 0”%‘&%‘%‘1‘@' axi %o%farthrosw,
the reservoir for dispensing the sai d pharnaceuti cal

comaasrthlr@ﬁlsan@nah didld ow mekdhes rount gdnenasardnditions or

reser %I [ nmeans s. fo or deliveri ng t he x%ﬂfv Cﬁharma eutéc%I stemic
cSHPESitPon rfo thﬁ(g pet§ Phetr aP Ther V&7 of VY Y
subjeet . erythematosus (SLE), spondyloarthropathies,

polymyalgia rheumatica, ankylosing spondylitis, Reiter’s
Syndrome, psoriatic arthropathy, enteropathic arthritis
(related to inflammatory bowel disease such as haemorrhagic
colitis and Crohn's disease) rheumatoid arthritis,
neuropathic arthropathy, acute rheumatic fever, gout,
chondrocalcinosis, calcium hydroxyapatite crystal
deposition disease, and Lyme disease.
14. A kit of parts comprising

- a vial with the composition according to any of the
preceding claims 1 to 13,

- a device for delivering the said composition to an
inflamed Jjoint of a mammal subject and having

- reservoir means for storing the said composition,

- piston means movable along the longitudinal axis of the
reservoir for dispensing the said pharmaceutical
composition,

- and an hollow needle mounted on said reservoir means
for delivering the said pharmaceutical composition to

the peripheral nerve of the mammal subject.



