5 PHARMACEUTICAL COMPOSITION FOR USE IN THE TREATMENT OR PREVENTION OF
OSTEOARTICULAR DISEASES 10 Field of the invention [0001]Thepresentinventionisinthe
pharmaceutical field and is related to a new pharmaceutical composition for use in the treatment or the
prevention of the &eUtE ¥nd/or chronic osteoarticular diseases. 15 Bacng&W e Rtention
[0002]Osteoarthritis, the most common form of arthritif,isa diseasecharacterised by aslow
degenerativeprocessesinthearticularcartilage, subchondral bone associated with marginal osteophyte
20 formation, and low grade inflammation. Osteoarthritis is believed to affect 15% of the population in
its chronic form. Of those, one-quarter are severely disabled. Most cases of osteoarthritis have no
known cause and are referred to as primary osteoarthritis. When the cause of 25 the osteoarthritis is
known, the condition is referred to as secondary osteoarthritis. Secondary osteoarthritis is caused by
another disease or condition. Conditions that can lead to secondary osteoarthritis include repeated
trauma or surgery to the joint structures, abnormal joints at birth 30 (congenital abnormalities), gout,
diabetes, argl other hormone disorders. Other forms of arthritis are systemic illnesses, such as
rheumatoid arthritis and systemic lupus erythematosus (SLE). 2 [0003]Osteoarthritis involves mainly
the hips, knees, spine, and the interphalangeal joints. The most common symptom of osteoarthritis is
pain in the affectedEBARMACHIET T6HELIIRMRSOS TIGIAND ZIOHS USHallW Wil Se BREANENNe aky. There can
be swelling, warmth, and creagﬁgﬁﬁ@gﬁfeﬁeg}ggﬁ%’ éﬂﬂlz's“gf‘@ﬁiﬁ the joints can also occur
after long periods of inactivity. s, e cushion causes
friction between bones, causing pain at rest or pain 10 with limited motion. [0004]Osteoarthritis is
characterizaed by sesleVwodegindatiarnof cagHage over several years. In normal cartilage, a delicate
balance exists beotglagf matrix syrgwthe5|s and degradation; in osteoarthritis, however, 15 cartilage
degradation exceEds Synthesis. Thabalanfé batween syhthedis afit degradlation’i§ affectéd by age
and is regulatecbhy several factets pradutesiby the synevism and ehandrasytes;dneludingsgytokines,
growth factors, aggrecanases, and malrix metalloproteinases; In additign to 20 water, the extracellular
matrix is composed of proteoglycans, made up of glycosaminoglycans attachied to a jbackbone made
of hyaluronic acid:ceritfappedwitninra coliagerows frafrawork crafibrillasye pratrix. A significant

proteoglycakin @réi@yii@&ﬁg@agg IS RgoteRal Mkigh 25 binds to hyaluronic acid and helps provide the
compressibility and elasticity of cartilage. Aggrecan is cleaved by aggrecanases, leading to its
degradation and %8 ahsequent efdsisi 6f-cartitdge’ The'1B8s of A§grecar oM the' eartilagefmatrix is
one of the first pathophysielogicals a disease characterised by a slow

degenserative processes in the articular cartilage,
subchondral bone associated with marginal osteophyte
20 formaztion, and low grade inflammation. Ostecarthritis is
believed to affect 15% of the population in its chronic
form. O©f those, one-guarter are severely disabled. Most
cases of ostecarthritis have no known cause and are
referred to as primary osteozrthritis. When the cause of
25 the ostecarthritis is known, the condition is referred to
as secondary osteocarthritis. Secondary ostecarthritis is
caused by ancther disease or condition. Conditions that can
lead to secondary ostecarthritis include repeated trauma or
surgery to the joint structures, abnormal joints at birth
30 (congenital abnormalities}, gout, diabetes, and other
hormone discrders. Other forms of arthritis are systemic
illnesses, such as rheumatoid arthritis and systemic lupus

eryvthematosus (SLE) .



30 changes observed in OA. [0005]Cytokines produced by the synovium and chondrocytes, especially
IL-Ibeta and Tumor Necrosis Factor alpha (TNF-alpha), are also key players in the degradation of
cartilage. IL-Theta is spontaneously released from WO 2009/101/10PCT/EP2009/051816 3 cartilage
of osteoarthﬁt%zﬂﬂﬁ/ﬁ%%ﬁormal cartilage. Both IL-Ibeta and TNF-alpha stiffti&@tHEREh production
and the production of other cytokines (e.g., IL-8, IL-6, and ieukotriene inhibitory factor), proteases, and
5 prostaglandin E2 (PGE2). Synthesis of the inflammatory cytokines IL-Ibeta and TNF-alpha and
expression of thejr receptors are enhanced, in asteoarthritis. Both cytokines have been shown to
potently induce Eeé%(%g ation of ca%ﬁa“é%é} i vitro. Other prointlammatofy ttokines Sverdipressed in 10
osteoarthritis includedL-6 sk i84l -1 pandthel 7, ias wellasl leuketriene mhibitory factor. {6666]The
extracellular mayrix (ECM) compasingthe cartilageisdegraded by locally prodyced matrix.
metalloproteinases. Proinflammatory cytokines, including 15 IL-Ibeta, TNF-alpha, Iif17e, and IL-18,
increase synthesisidfiatrixetalioprsiehiasesidectéasematrix rain is usually worse

metalloproteinaseerzymeinhibiters,anddecrease-extracellglar matrx sypthesis-[0007]In an attempt to
reverse the brealgdqv&n of theFZO extracellular matri>g, chondrocytes incrqase synthesis of matrix

components inclidifg Protedglycans “Even though tis activiey criases M higt 76ss fprbioglycans
in the upper carfitagetlayeris seerm Elevated antinflammatory-dytakines faund in the:synoal fluid of

osteoarthritis 25,include 1).-4, 11.-10,.and.I| -13. T&ﬁgr.g role is tg reduce production of II_,-I%eta,h
TNF-alpha, and matrixvmetSaTIBp?6tE%;1@aéés?én nhiibit prostaglandin reléase. ocal production of

growth and diffetéR&for FctdrsPsucte a8 aisulirdilkesgrovith Factor 2 ransforning growtta 30
factors,fibrpplasticgrowthand-tuctors aone morphogenetic proteins also stimulate matrix synthesis. 4
State of the Art EOOS Currently available pharmacological therapies target palliation of pain and

include analgest®®FE acetaminophient 85ciodkygefast2-speeifitinfibitors nbi- & slow

degradation of cartilage over sgeveral vyears. In normal
cartilage, a delicate balance exists between matrix
synthesis and degradation; in ostecarthritis, howsver,
15 cartilage 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
20 water, the extracellular matrix is composed of
proteoglycans, made up of glycosaminoglycans attached to a
backbone made c¢f hyaluronic acid, entrapped within =2
cocllagenous framework or fibrillary matrix. A significant
proteoglycal in articular cartilage 1s aggrecan, which
25 binds to hyaluronic acid and helps provide the
compressiblility and elasticity of cartilage. Aggrecan is
cleaved by aggrecanases, leading to its degradation and to
subseguent erosion of cartilage. The loss of aggrecan from
the cartilage matrix is one of the first pathophysiological
30 changes observed in CA,
[0005] Cyteckines produced by the synovium and
chondrocytes, especially IL-1beta and Tumor Necrosis Factor
alpha (TNF-alpha), are also key plavers in the degradation

cf cartilage. IL-lbeta 1is spontanecusly released from



5 selective nonsteroidal anti-inflammatory drugs, tramadol, opioids). However, the clinical presentation
of osteoatrthritis is usually monoarticular or oligoarticular with fluctuations in intensity and localisation
over time It is therefore logical to consider local therapeutic 10 modalities in order to avoid untoward
systemic effets "SR compounds have been used intra-articularly (e §CTg 8RB ds, hyaluronic
acid) or topically (e.g., capsaicin, methylsalicylate). However, the benefit of intra-articular
glucocorticoides lasts only a few days 15(Barron, M. C., 2007, J. Am. Osteopath., 107, ES21-27).
[0009] Polysacchgrig(g‘sL Egorm a;classtof mg%er[qlg ﬂhqqg relcognitiog of the potential utili(%is‘growing.
Apart from their biological activity” dne of the mostimportait properiigs of poiydaccifaridestin general
is their 20 ability’fo-formtlydrogelSNHydraget formatiohzcan adoult by @-aumnireriof-mechanisms and is
strongly influencad.by the fypesf monosgeghandeuvalyed. asuel as the preserce ang pature of
substituent groups. Polysaccharide gel formation is generally of two types: hydrogen jonded and 25
ionic. Hydrogen-5ohtider gélkcare typicalisfihdlecules stich-as agaroser(Hvaratal Yellationand chitosan
(pH-dependsnt geltation): whereas ionically:honded gels-are;charaeteristic of alginates.and .,
carrageenans. [OO10&Protﬂeog|%/c§nsa[eoneofthem{%jg[ 30 macromolecules found in articular cartilage.
These moleculeS ConSIStor a cora proteinaiid covalénty dttaehd Giebsamindglytans ({EAG) chains.
The GAGs are lorgedisacchaside uinitscwith the genetalstrilcturet Murenic lacid-aminossugar. The
cartilage-specifi inclug ondroitin.4-sulfate(glucuronic acid.and N-acetyl- galactosamine with
an SO4 on the A%c%{%k?p%é%gdsiﬁgﬁg)\% Eéof%(?rg%t?n%é?fa;t% E%%ucr{g ic acior and I\?—écgﬁgﬁég%%%amine
with an SO4 on e B-carbon posfiony apd kerateiesultite (Falabtosesaml Nracetykgisedsamine with

an KM on the 6-sarken pesition) [001These moleculesarg capahle of forming 0 hydrogel
complexes wi.th oppositely charged ionic polymers, particularly the cationic polysaccharide chiMosan.
This interaction fi¥ay fotf %‘r?é“ﬁﬁ i5 G new materials’ approdth-to cartilage tissue engineering. The
other important ¢aaidaje GAG is hyalurenicracid (gluturonic acitkantkNM 15 asepd-glueosamine). This
molecule is onecoé{‘;ggel major colrnspon%r%tsjggxcniovia}gquid.lIg\t/%lyﬁonic acid molecules are also present
in cartilage matrix as thé backbone stilicture in proteoglycan aggregatés. Th general, iyaiurdnic acid
plays a major rol& a8 drroigarizersithe extracelldiar@Gmatix. Rurifiddiyaluronicacicisremployed
as a structygal biomaferial beeguse of ifs highy mplecular wejght:and ge| forming ability, [he properties

of the molecule may be broadly altered by chemical modification. For example, partial esterification of

the carboxyl grups reddiéé<tne 25 witerSohiifity 6 thd iolymer artfireredses its iSdosisy.
Extensive esterifisation generatesapaterials:thatform watersinsoluble films, grswellable gels. Ethyl and
benzyl esterified hyglyroq?te mgmtgrgr)es have %xcejlent healing responses and biodegradability
properties. The %670]13(/: esterified membraned haveinVivo lifetimes of several months, whereas the
partially esterifiedftitis have beerrskown ta degradewithirea few vweeks: §601R]Hyatufontezacid is
responsiblg dor the. viscaelastic quality of synovial flyid, as-hoth 2, 6 lybricant and shock

E%W@QS
absorber. In synovial fluid, hyaluronic acid coats the surface of the articular cartilage and shares space
deeper in the cattilaferamoigsiabenfibtils dhd Sutfated pEotesglyeans Vit proteetsthetcartilage and

5 blocks the loss ©f pratepglysans frox the gartilage majeix ipto the syagvial space, maintajping the
normal cartilage matrix. In syp?vial fltﬂ;]d from knee joints in osteoarthritis, concentrations of hyaluronic

acid, glycosaminogiytaris ‘and Reratan silfate SreTower tharrint 16 Syribvidi Tidid froffhbfhal knee
joints. Additionatly texpermertswsing rabbitsyneviabeelis showedithat thesproinflaramateryscytokines
IL-1 and Thi-alpha stimulate the expression gf hyalurgnic agid synthetase, which may contribute to
the fragmentation of hyaluronic acid under

production of IL-1kets, INF-alpha, and matrix

metalloproteinases, and inhibit prostaglandin relesse,

Local production of growth and differentiation factors such

&s insulin~-like growth factor 1, transforming growth

30 factors, fibroblastic growth factors, and bhone

morphogenetic proteins also stimulate matrix synthesis.



15 inflammatory conditions. Exogenous hyaluronic acid may facilitate the production of newly
synthesized hyaluronic acid. Hyaluronic acid and derivatives have been used as therapeutic aids in the
treatment of osteoarthritis as a means of improving lubrication of articulating surfaces and 20 thus
reducing joint B&>&83& al in vitro culture studies have also demonstratdd HEPHYASHIc acid has a
beneficial effect by inhibiting chondrocytic chondrolysis mediated by fibronectin fragment. Hyaluronic
acid has also been shown to have anti-inflammatory e'ffects, as well as 25 inhibitory effects on
prostaglandin synthesis, ¢, and proteoglycan release and degradation.
[0013]Chitosan,gpattmllgfieideetdated derivative of chitin, found in arthropod exoskeletons is another
proteoglycan, a linear polysaccharide consisting of 30 beta(1-4) linked D-glucosamine residues with a
variable numberl80@&Homly located Nedcetyl-gliéesarhire groapsaR oy sharestsormechatacteristics
with various GAGsrajad hyaluronic acid presens in artigular C%@@gg.eDe&@QPég&Qaghe oyrce and
preparation procedure, chitosan's average VA) 2009401210PCT/EP2009/051816 7 molecular weight
may range from3bout B0 (P A66ut 1686 KE Cohrciany Bvatable preparaidns Rave'ddgrees of
deacetylatioh ranging-froneabott SO=tocaliit 98%: ChitoSanmissa semi-arysiallineqpelymes and the
degree of 5 crystallinity, is a function of the degree of deacetylation. Crystallinity is maximum for both
chitin (i.e. 0% déggcle%l/%éd) ancci[EII f%ﬁ?@étetyla%& (i.e. 100 A)])Ccollrt]osaryﬁ e

d) and Minimurm- crystallinity is
achieved at intefn&d e degrées ofideacetpation. 10706 r4]Mucheof the potentiakof-chitdsan as a
biomater .al stems:from its.gationic, Raturg angd-high charge, density, The.charge density allows

chitosan to form insoluble ionic complexes or complex coacervates with a wide variety of water-soluble
anionic polymers-1546015{if T thitosaA tliddsatehafites ha§é bektrsrowrt 6 Fave s stimulatory
effect on maxrrophages,and theeffeathas been linkettto the-acetylated; residues. Eyrthermore, both
chitosan and its%pea_\;[ggt molecule, chitin, .have been shown to exert chemoattractive effects on 20
neutrophils in vitro and in Vivo.in VivO, c?uﬁosan is”deg}légtgfed Bynéﬁfyrﬁﬁﬁ& ﬂy&ﬁﬁé’is. ‘Fhé rriechanical
properties of chitdsarv scaffoldsiare mainlydepgendent onthed jpore sizesand:pdrevorieatations.
[0016]Hyaluronig%gg,gtgjxgos%g%g}glgg%@g%gely used.for y]e treatment eorg st oarghpitis of the

knee. A survey of 2 general practices in the United Kingdom showed that about 15% o pafients with
osteoarthritis recéived ihtrasditiéatar tFeatffemt WithyalGfonic agidbpreparations. Because v its

viscoelastig sjuality it-may 30 replace synovial fluig, Fughegpare, it may-redgge the perception of pain.
Beneficial moleqyigpgpd cellular gffects have also been reported. Hyaluronic acid's . .1«
whese recognition of the potential wutility is growing.
Apart from their Dbioclogical activity, one of the most
important properties of polysaccharides in general is their
20 ability to form hydrogels. Hydrogel formation can cccur by
a number of mechanisms and is strongly influenced by the
types of monosaccharide invelved, as well as the presence
and nature o¢f substituent groups. Polysaccharide gel
formation is generally of two types: hydrogen bonded and
25 idonic. Hydrogen-bonded gels are typical of molecules such
as agarose (thermal gellation) and chitosan (pH-dependent
gellaticn}, whereas ionically bonded gels are
characteristic of alginates and carrageenans.
ropl1o] Protecglycans are cne of the major
30 macromglecules found in articular cartilage. Thege
moleculess consist of a core proteiln and covalently attached:
glyvcosaminoglycans (GAG) chains. The GAGs are lang,

unbranched heteropolysaccharides, consisting of repeated



frequently applied by intra-articular injection, but the evidence concerning its clinical relevance is
conflicting. 8 State-of-the-art systematic reviews and meta-analyses were published recently, and
their authors concluded that intraarticular hyaluronic acid, at hest, has a small effect, a clinically
meaningful gf%%‘f"ﬁ@éﬁmg an improvement of at 5 least 15 mm on the vigﬁg@ﬁgﬁ’&a%&% of pain
(Bellamy et al, 2006; Cochrane Database Syst Rev. 2906 Apr 19; (2):00005321). These data form the
basis for the use of intra-articular administration of hyaluronic acid in patients with osteoarthritis. The
benefits are sometimes. 10 naoticed only one year after injections and, in some experiments, injections
must be perforrﬁ{el(f %’r%%%%%%-ti%%%% Weé‘yl%" @arrb%?Mgéf%, J Am® LJs‘tho‘}:)af\ﬁ’:",l f&?,c5521-27).
[0017]Alpha-2-adrenergivreceptorigands 15%especially-agenistssarecdrugs commronlyrusediin medical
practice as antihypgriensive subsiance and in clipical anesthesiology as cgmon%mageg&qqral and
locoregional anesthesia and analgesia. They produce anxiolysis, analgesia, sedation, anésthetic
sparing effects &fid peh° 20"0petative hemctiynaftie stabilizihgeffetts -Negativerédrotdxicity studies
allow their use (srainly-Glenidine) by:systemic angyperimedultar routesandfgr peripheral-nerve blocks.
Among the clinicqlky available al haf,2-hadrenoreceptors agonists, cionidine remains widely used: 25
_the substance i§ 8&VSid GFieUIBtoXicity afd digptaysS iess Side BFERE[R. WPotensiBh and Sedation)
than the more poterittand alsbmore alphas2:adrenergic Feceptarselettive dexmedetamidine.
Cionidine, a potent a&hasgécggggg?ﬁ (gtgallwgms_t, was used primarily 30treatment of
hypertension. This drug stimulates alpha-2-adrenergic receptors in the vasomotor centers, causing a
reduction of syn§&th&lic outflow frétfitRe calttaldierv6us system Bot dardiaé outpit ahdrperipheral
resistance gye reguced resulting.in.adecrease inhload 2 pressure.ddigher, goncentrations.cause a
vasoconstriction by activation of postsynaptic receptors in vascular smooth muscle. However, the
significant advaRtagesOf thé drug are coarter bafandey' By & éfedts inchidirPdRmess ofthe 5
mouth, sedation and dizziress. Farthesmore tatheracdtivities of these eampounds suehas ch
anti-inflammatory effecca'E pgygan%ver tt_)esegg reepoggg P_;( %ra! adminigt{%tion. 19918] @e%ge gllg
well-known analgesic éffects of spinallyadministeredalpha-2-adrenergic(alpha-2- 10 adrenoceptors)
agonists, their petiphetaldse Was been tommonlylrepertediin @cute pain tonditidns. For pén-operative
analgesic techniques, cloniding ds added to lacalangesthetic in peritronculag perve blogks to.enhance
potency and duration of analgesia. ZOUHER A et al.; 15 Paediatr Anaesth. 2005 Nov;15(11):964-70;
Luiz-Cleber P. ét5IPCARESH ARalgy 2005 Sep: 1013):80744E MUrshy* DR AnoRsSurgical 4pproach to
low back pain" MedsHealth &.4., 2000:Aprl) 8364)n104-7). Rurthers intea-aricwlar dnjection of clonidine
and its adjunctian to local 20 anaesthetic solution for intravenous [egiona}! anaesthesia have also
displayed anti- bCiceﬁtR/eeéJf?é&%f 1A\rr‘}iﬁ%ﬁieeqfaatr;el‘:?r'J haesth. 199 ’Aug}@(&)‘:iﬁé-?maééﬁtili M, et
al. Pain 1996; 641 593-596;Reuben:$, et at sAnesthesiok 1099; 91:1654-658: However L theeffect is
here desigggd nol.to 25 lastiqr days gr weeks. [019]AIphas2-adrenocepiors agopists.are known to

block the tissue content increase of pro-inflammatory cytokines, such as TNF-alpha and IL-Ibeta and
increase the Structural biomaterial because of its high molecular weight

and gel forming ability. The propertlies of the moleculs may
be broadly altered by chemical modification. For example,
partial esterification of the carboxvl groups reduces the
25 water solubility of the polymer and increases itg
viscosity. Extensive esterification generates materials
that form water-inscluble films or swellable gels. Ethyl
and benzyl esterified hyaluronate membranes have excellent
healing vresponses and biodegradability properties. The
30 fully esterified membranes have in vive lifetimes of
several months, whereas the partially esterified forms have
been shown to degrade within a few weeks.
[o012] Hyaluronic acid is responsible for  the

viscoelastic guality of synovial fluid that acts as both =



tissue content of anti-inflammatory cytokine TGFbeta. This 30 has been shown in inflammatory
neuropathic pain model by partial ligation of sciatic nerve, by applying locally alpha 2 adrenerg c
receptor agonists b ‘Peri heral nerve block. 10 Summary of the invention [0019a]In the first aspect,
there is proWdOe%f) %ﬂrél%]éjzeutical composition, comprising possibly an ad’éd'f(&f’e’- Ari¥ateutical carrier
or diluent a glycosaminoglycan being hyaluronic acid or its derivative an effective amount of an
anti-inflammatory compound selected from the group consisting of an anti-TNT agent, a steroidal
compound, a diﬁfe se morgéwgngdant{]rhe.um tic d ui% an_anticytokine @gS%Et or,a mixture thereof and an

effective amounit of mesenchymal Stem cells with the provisio Thatthe stert cells dre HetAdman
embryonic stemecells. [00E3]In the secondzaspect theress provideda kit afsparislegmprising - a vial

with the_qompogﬂg@@gcgéﬁg@% to,a0y.0f the preceding claims, a.device for.deliyering the said
composition to an inflamed joint of a mammal subject and having reservoir means for storing the said
composition, pistBA néans’mdvablé dl6rG thié ihyitudinaPaxis of #ie féservairfor dispensity the said
pharmaceutical sompasitions and=an hellow needle mounted-on said-teservair meansfor delivering the

said pharmaceuticgl cotmgosition to, trie peripheral nerve of the mammal subject. 10a [0019c]In the
third aspect, thers is providedthe Uise of “the pharhtacewicAl-Esmpositich ad tefiféd aboddin the
preparation of amaedicamentfor thestreatment and/or thie prefsention dfracute ahdlortehronic:
osteoarticular diseases apdiar.symptoms by, intta-articuar injegtion. [90201The inyention i related to a

new (intra- articular) pharmaceutical composition for use in the treatment and/or the prevention of
amﬂeOrChn"ﬂ@lycosaminogiycans, and keratan sulfate are lower than 1n

10 synovial fluid from normal knee Joints. Additionally,
experiments using rabbit synovial c¢ells showed that the
proinflilammatory cytokines IL-1 and TNF-alpha stimulate the
expression of  hyvalurcnic acid synthetase, which may
contribute to the fragmentation o¢f hvaluronic acid under

15 inflammatory conditions, Exogencous hyvaluronic acid may
facilitate the production of newly synthesized hyaluronic
acid. Hvaiurcnic acid and derivatives have bsen used as
therapeutic aids in the treatment of ostecarthritis as a
means of improving lubrication of articulating surfaces and

20 thus reducing jeint palin. Several in vitro culture studies
have also demonstrated that  Thyealuronic acid has a
beneficial effect by inhibiting chondrocytic chondrolysis
mediated by fibronectin Ifragment. Hyaluronic acid has also
been shown to have anti-inflammatoryv effects, as well as

25 inhibitory effects orn prostaglandin synthesis, and
proteoglycan release and degradation.

[0013] Chitogan, a partially de-acetyiated
derivative of chitin, found in arthropod exoskeletons is
another protecglycan, a linear polysaccharide consisting of

30 beta{l-4) linked D-glucosamine residues with a wvariable
number of randomly leccated N-acetyl-glucosamine groups. It
thus shares some characteristics with wvarious GAGs and
hyaluronic acid present in articular cartilage, Depending

on the source and preparaticn procedure, chitosan's average



5 ostecarticular diseases and acute or chronic osteoarticular symptoms- especially osteoarthritis, this
composition comprising possibly an adequate pharmaceutical carrier or diluent
apolysaccharideand/oraglycosaminoglycan, 10preferablyaglycosam oglycanllgi&rllcludirl proteoglycan),
stem cells (&]ﬁe‘}‘gﬁﬂg@ or not), but with the provisio that these stem celf&d ﬁ%’?ﬁ&?ﬁ’é’n embryonic
stemcells,havingpotentialanti-in lammatory 15propertis?s and a sufficient amount of an
anti-inflammatory agent (compound). [0021]In the pharmaceutical composition of the invention the
polysaccharide or the glycosaminoglycan 20 (including the proteoglycan) are present as a film or a
matrix, preferably’ i'“netrf11(":Ile!1f‘?)"‘Ir:m"\f(%"“a?I f)%s{%aéfr aaéqéf?m%o?gmprael%}fé%lyggl h@/d%éjé ‘Wl%f ‘%Csu?ﬁgient amount
of an aqueous salvenrtr cliGb. [0022]Preferablyiheanticinflammatoryagentv25 (compound) iscselected

from the group gansisting of a steroidal(hredaisglong,dexanethasone hetargthasone. o .

triamcinolone...),anon-steroidalanti-inflammatory compound (ibuprofen, diclofenac, naproxen, cox-2
inhibitors etc...) & diséase Fisdifying ahfirhedifiatictiug{DMARD Such Btas degree  of
methotrexate, leflunemide, etc. «};an algha 2radrepgrgie receptocagenist, ansantiz-0R2Q agent, an anti-
11 cytokine ag_e&_%?sntja-ﬂ,i agt%—_lLES_,&nti-l}l}{?Q,an anti- TNF agent (infliximab, etanercerpt, .
adalimumab, rittiximab, ete) 6r a mixtire thefedt  1bo23fAdvantagéousiy tédnti-inflafimatory 5
compound is a cempeundtanteractagiwitiv they alphac2-tadreneryic teeeptar] (prefetablyaren .
alpha'z'adrene@%fﬁ%%pt%rrm%tlinj_ty is achieved at intermediate degrees

of deacetvylation.

10 [0014) Much of the potential of chitosan as =
bicmaterial stems from its cationic nature and high charge
density. The charge density allows chitosan to  form
insoluble ionic complexss or complex coacervabes with &
wide variety of water-soluble anionic polymers.

15 [0015] In fact, chitosan coligosaccharides have been
shown to have a stimulatory effect on macrophages, and the
effect has been linked to the acetyvlated residues.
Furthermore, both chitosan and its parent molecule, chitin,
have Dbeen shown to exert chemoattractive effects on

20 neutrophils in wvitro and in vivo. In wvivo, chitosan is
degraded by enzymatic hydrolysis. The mechanical properties
of chitosan scaffolids are mainlily dependent on the pore
sizes and pore orientations.

[ool6] Evaluronic acid, a glycosaminoglycan, is

25 widely used Zfor the treatment of ostecarthritis of the
knee. A gurvey of 2 general practices in the United Kingdom
showed that about 15% of patients with ostecarthritis
received intra-articular treatment with hyalurconic acid
preparations. Because of its viscoelastic guality, it may

30 replace sgsynovial fluid. Furthermore, it may reduce the
percepticon of pain. Beneficiel! molecular and cellular
effects have alsc been reported. Hyalurconic acid 1is
frequently applied by intra-articular injection, but the

evidence concerning its clinical relevance is conflicting.



[0024]The alpha-2-adrenergic receptor agonist is selected from the group consisting of clonidine, p- 10
aminoclonidine, tiamenidine, 5-bromo-6-(2 imidazolidine-2- ylamino) guinoxaline, dexmedetomidine,

detomidine, me%}e{t{qmidine, alphamethyldopa, oxymetazonline, brimonidine, tizanidine, mivazerol,
lofexidine, xWsz'é’, lgfféﬁfacine, guanclofine, guanoxabenz, or a derivative SFEHIMITE 1 5

analoguethereof,alpha-methyinorepherine,azepexole,
indoramin,6-ally1-2-amino-5,6,7,8-tetrahydro4H-thiazolo [4,5-d]azepine diHCI or a compound
identified in the Eatbl%é(_)g%@é% éhq %gmgogLEionqa%cicordin .to the invgntioré 20 the polysaccharide-based
hydrogel and the g?ycosaminoglycéan aré no covafénﬂ?/ link&d of are I(?(E)Evzialeﬁﬁ)‘?1 finked, "<
[0026]Preferablpthéigiyeosaminoglyican isrséledted fram the grouptohsisting 'ofdhyaluronic-acid with

low (< 900 kDa).arhigh (2,900 kDa) molecularmass; 25]0027]in,the composition ot the invention, the

hyaluro ic acid and the alpha 2 adrenergic receptor agonist are not covalently linked or qfe covalently
linked. [0028]In tHe-CoRtpositiohcactording to the FifentiBAthé glyebsariirbyhriestis sefected from the
group consisting 384f preteeglysan: sbordreitin sulfates keratin sulphateshyalyranic agid, £including

their derivative),acihitosazr]j & thtoscan gr”chitin dei)ri\iatlé(e,_ or a mixture thereof. [0029]éAdvantageouIsy,
the non human &fifbryohic stem caffs of the compositioh are sélédted from’the gfoUp® 12 torisisting of

(cells obtained ftom) boneéDharolior. adipese tisstie of hone tissue ot jeintttissueha mpeofo £
homatopoletic anmesendhymal sttorughelle. (oxmaned of pol, Uesepgpymal siiomal el

osteoblastic cells, 5 chondrocytic cells or a combination thereof. [0030 The inventors have discovered
that the pharmakéttiéal ‘conipositiof Gee6rdifg 6 the inveRtonis saftable ferg tréathventsraprevention

of acute andjor ghroni¢ @steqarticular diseases andrassociatedsymptoms 10 fespegially; ggteoarticular
pain, mobility or function.), of inflammatory origin, such as osteoarthritis, degenerative arthristis,

degenerative arthiitis” ybnarfirosis: tokarthrosis and otfier filarmiatsry gehefal conditidlss in which
joints are involvedsucheagadtoinkaune disgases,. 15 especially. rreumateid:arthrtisand systemic
lupus erythemathcaﬁf_(z?»li_)E.) spondyloarthropathies, polymyalgia rheumatica, ankylosing spondylitis,
Reiter's Syndrome, Psoriatic arthropathy, enteropathic arthritis (related to inflammatory bowel disease,
such as haemortR&gi¢Icolitis 20 afdCrohn'sdiseass)] reuropathiccatiropathy, acutel gands

15 especially agoniste are drugs commonly used in medical
practice as antihypertensive substance and 1in clinical
anesthesiology as component of general and loceregiconal
anesthesia and analgesia. They produce anxlclysis,
analgesia, sedation, anesthetic sparing effects and peri-

20 operative hemodynamic stabilizning affects. Negative
neurotoxicity studies allow their use (mainly clonidine) by
gsystemic and perimedullar routes and for peripheral nerve
blocks. Among the clinically available aloha-2-
adrenoreceptors agonists, clonidine remains widely used:

25 the substance is devoid of neurotoxicity and displavs less
side effects (i.e. hypotension and sedation) than the more
potent and &lso more alpha-Z-adrenergic receptor selective
agonist, dexmedetomidine. Cionidiﬂe; a potent alpha-2-
adrenergic receptors partial agonist, was used primarily

30 fer the treatment of hypertension. This drug stimulates
alpha-Z-adrenergic recephtors 1in the vasomotor centers,
causing a reduction of svmpathetic outflow from the central
nervous gystemn, Both cardiac output and peripheral

resistance are reduced resulting in a decrease in blood



rheumatic fever, gout, chondrocalcinosis, calcium hydroxyapatite crystal deposition disease, Lyme
disease and all other degenerative joint diseases. [0031]The composition of the invention is also 25
suitable for obtaini%}%qan efficient proliferation of stem cells therefore, for imErovin re?ﬁenerative or

damaged tisS T s et upon regeneration of treated tissues is adva ‘e’fﬁ%ﬁ/ Huced by the

synergic effect of the active compounds present in thegcomposition of the 30 invention.
[0032]Therefore, the composition according to the inventionischaracterized by ananti-inflammatory
activity, a tissue or cell regenerative effect, and an advantageous efficient treatment and/or prevention
of acute WO ZdOO‘QﬁGTﬁGOquﬁ P2009/05T816°T3 And/Si ehtonit oSTESATtictlar |§:elé)snesb§nd/or
symptoms. Thesge effeets:could-be combinedsdnthe compesitionm according: tcthesinventiont h
[0033]According;fp.a preferred. embodiment of the-5 present ipvention. the gomposition presents a

preferred formulation, preferably being an injectable solution for delivering an efficient amount
(therapeutic dosey'GttRé aefivé eoftpotind présent i fitd- Eompesitients atndnmial subjeetincluding a

human patient, especially indheknees, kK the hips:anddbe spine ofithe:subjeclre, other
[0034]Preferably,tq:isiniqctablesolutig.n comprises from about 0.1 mgto about 100 m /kg Dreferably
from about 1 mg to-about T0 mgfkg of Body waight of tiis polysacéaride andior giy foglycan,
preferably in the=15 ¢ormtof-aepolysacclisride-based hydragel ang:maycomprisesfronrabout 0.1 mg to

about 100 mg/kq@ép@fient body weight, Qgefebrﬁlgly‘of,m %9&%9-15!}}%8 2about %gggg@%g og Jpatient

body weight of an anti-inflammatory compound, being preferably a compound activating the
alpha-2-adrenergic- 20 réEeptor piefetablanaipha-2 adrerergicraeepror abonist. [(0B5FFhé injectable
solution is adequate-for -« tra-asticular-administration (percyitanegus-injectjor) ing;joint.Qf.a mammal
subject, preferably of a human patient. 25, [0036<]éThis formulation is also adequate for local
administration (SerEltaneous FIECHSH IN/GFin tHeViginiBFofan tfidd [Siit-of & Famial'Subject,
preferably of a human fpatient), #dcal administiation injection shatidees ¢enceridheepidermais, the

muscle or 30 ary,deep praans. [99371Another asperL of theregent inuention is relateg 19 the use of
the pharmaceutical composition for
pctency and curation of analgesia. Z0OUEER A et al.:

15 Paediatr Ansesth. 2005 Nov;15(11):964-70; Luliz-Cleher P. et
al. ; Anesth &nalg. 2005 Sep;101(3):807-11, Murphy DR "A
non-surgical approach to low back pain® Med. Health R. I.,
2000  April; 83(4): i04-7). Further, intra-articular
injection  of clonidine and its adiunction to  local

20 anaesthetic solution for intravenous regional anaesthesiz
have aliso digplayed anti-nociceptive effect 5. Armand et
al; Br J Anaesth. 1998 Aug;81(2):126~34; QGentili M, et al.
Pain 1%96; 64: 5%3-596; Reuben 8, et al. Anesthesiol. 1999;
91: 6b4-658. However, the effect i1s here designed not to

25 last for days or weesks.

[0019] Alpha-2-adrenoceptors agonizts are known to
block the tissue content increase of pro-inflammatory
cytokines, such as TNF-alpha and IL-lbeta and 1lncrease the
tissue content of anti-inflammatory cytokine TGF beta. This
30 has been shown in inflammatory neurcpathic pain model by

=

partial ligation of sciatic nerve, by applving locally
alpha 2z adrenergic receptor agonists by peripheral nerve

block.



the manufacture of a medicament in the treatment and/or the 14 prevention of these mentioned d
(pain) induced by these diseases. [0038]The present invention is  surprisingdiscoverythatthis 5
administration to a mammal subject, par patient of this pharmaceutical composition results in an
improvement of symptoms associated with osteoarticular diseases, such as a relief of osteoarticular
pain, an improvement of joint mobility and/or function, &%lecrease 10 in articular accumulation of
inflammatory liquid, induced by the above mentioned diseases or pathologies. [0039]The present
invention is also retdtEtio tte SHfL ik 2rythattheintra-articular administration to a mammal
subject, parti H@ig&a human 1%5‘%tient of the pharmaceutical composition according to the invention
results in both'a ction df inflaifimatior Sind At fErfttegenéhation, ressltingirodisdade improvement
and joint regeherativeafteiois 1comhisiwitbihe abaysrefiects in the improvement of symptoms
associated with 20 osteoarticular diseases. These effects are obtained by the synergic combination of
the elements prES&TIR the TOrAPGSHET JODRGTTRR Prade fanventon rrlse rélaferttusthe:
surpr|5|ngdlgowrytlgmﬁtg;@ggigfggg@gé ad@glig@tloql%%mg_mal s%tg_@ t, pa&r}:lculalq%/s a human
patient of the pharmaceutical composition according to the invention results also in"a shorténing of the
‘time to onset of e W&%@ﬁtic activity of the first component, an increase in the duration of action

of'the first companens £3&:(R044] Thewsompositien and mggpp_%tpfamﬁggnvegtion 81!1519 allows a
decrease of the number %f rfguired administrations to obtain a desired e flca&}v and afows ?or a faster

onset of action. S0b91167210PE TR0 816 45802 S| Tale iRVEIHORANE atszeditected to a
method for a treatrsert-aridial a poexeniied, (Prephydaxds)sef aconditan selected from the group

consisting of th%?ggve ﬁe%tri&n%d glo eases or s mptoms ‘thro‘ugh an administration to 5 a mammal
subject, preferably @ humar; patient of a sufficrent amotnt oFtHE-PR&maGstRRAl @position of the.

invention, through ar frftea‘attreul aradministsgtione pastieblanlylin theknees; the hips-and {he spine or

any joint (e.., plesgappaalof g mAmmal ufjec; 10 referably the human pafent.

cells.

[0019b] In the second aspect, there isg provided a kit of

- parts comprising - '

- a vial with the composition according to any' cf the
preceding claims,

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

- reservolir means for storing the said composiﬁibn;

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

- and an hollow needle mounted on said reservolir means for

. deliveripg' the said pharmaceutical composition to the

peripheral nerve of the mammal subject.



[0043]A last aspect of the present invention is related to a kit of parts comprising one or more vials .
with the elements (carrier/diluent, polysaccharide, glycosaminoglyean, anti-inflammatory agent (or
compound), 15 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 joint
of a mammal subject, preferably a human patient suffering from the above mentioned osteoarticular 20
diseases or symptoms (in particular pain) and having reservoir means for storing this pharmaceutical
compositionf 00pftdn méand-hfovablie SloR§RRE Tonghbairal &8s BF e fsseridit fordisinsing this
pharmaceutigal 25compasition angh a holipw Heedlgmaunted or;said resgvol means ferdelivering
this pharmaceutical composition to the peripheral nerve of the mammal subject. [0044]These and
other objecB%fRAERIIE: o‘PFhe‘"‘BOW?E’rﬁﬁﬁ%ﬁl bg%é:ﬁ%retfﬁﬁ?%fﬁﬁﬁ?:enFﬁﬂ&é‘ﬁ%é‘ﬂﬁlowing
detailed desgFiptien©f dhe tweantien is read o eonjurciion-witsthecaceompanyngexample; 16
Detailed descr;?p:}ion of the inven%&n [0045]The term “intra-articular” as used herein refers to a
percutaneoGE M EictY 8P4 (SRt Rth tRE PRaFMAt et cOmMPBSIicP ot the invention. 5 [0046]The
term "local admih®@2@ibn" as usedhereinrefersitora pescutameausdnjectior inmevn thenticknity of an
inflamed joint. Lagal ia@ﬁgg?ra%ig%cgggggggfon%ﬂﬁ ngg ggj)q?rmk% Jhe ggi[;misi 1Jihe ggl%scle, or
any deep organ. 10 [0047]The main advantages to local administration are to selectively restrict the
analgesic effect f fiicRftired &eRs° Furthéfnore? #ieekeaPadministratientallovesfor Hhigipideal
concentratiop levels sith fittle 0R0 sysiemie selease - Fhe docal administratign-and thes intras 15
articular injection of hyaluronic acid is a recognised treatment of the above mentioned conditions.
[0048]The local SRRNHEtonART tHetthira- arfitufaP AiéCHon dfthe artitiflamAfAtBRE¢GHBbUNd and
stem cells are easilyeadizable and provide long lasting 20 effect in combination with proteoglycans. In
consequence, the problems related to placement of an invasive drug delivery system and the |

problems of bothersome side-affects, due Ip,systemic glease,.canbe sropgly, - a3 1vyen

minimized.Health-related quality oflife,patient 25 satisfaction and economic assessment mlgﬁt be

improved with such a treatMen}S} especially jn. chronic 'CC? ditions. [0049]Preferably, the administrated
proteoglycan is selected frorm tHe 58&1?’ ﬁ%ﬁﬁgting 5t g(?ff/saccﬁaridegE DASREFIOgeF6PR
glycosaminbglycan,forexafrplet30/hyaluroaic acid gl asadtdherent by@srester of{iyaluraniedacid with
an alcohol‘of the aliphr?;'!g@@gégﬂ%%lﬁiﬁ 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 , .
- stem cells {differentiated or not), but with the

provisic that these stem cells are not human embryonic
stem cells, having potential anti-inflammatory

15 properties and

- a sufficient amount o¢f an anti-inflammatory agent

(compound) .

fogzl] © In the pharmaceutical composition of the
invention the polysaccharide or the glycosaminoglycan
20 (including the proteocglyvcan) are present as a film or a
matrix, pieferably in the form of a paste or z gel, more
preferably an hydrogel with a .sufficient amount of an

aguecus solvent.



WO 2009/101210PCT/EP2009/051816 17 glycosaminoglycan or a. derivative thereof will typically be
from about 0.1 mg to about 100 mg /kg body weight per day or from about 0.5 mg to about 10 mg/kg
body weight per day more preferably from about 2 g to about 8 mg by body 5 weight per day.
[0050]Advantageously, the administrated stem cells are from bone marrow, adipose tissue, bone
tissue or joint tissbiez2pmposed ofra-atix pihiematopatetic andrmesanchymalsicemal cellsof
mesenchyr‘ggl stromal cells, - expandedlor 10 pot, of %steég%astic?cell’s or caqndgocgtic cells or any
combination her(éjc{)}fr.lrl ?@dﬁﬁi\ccé‘rsdiné?oa%ﬁs’tembbﬂ?mentit 8 administrafed Stef tBfis até odteoblastic
cells, or preferablyzr céllpopulatiporeselectetbfrtom thelgrorpsthasone,  betamethasone,
consistingofostepprageniiars pre-ostgoblastsand psteoblasts, {a092)Acqqreing jo-fhe second
embodiment, the administrated stem cells are chondrocvitic cells, or even preferably a. céﬁé%opulation
selected from theJiRup D dEMISHST BF cheAdropTBgéntiors aprecaivhdroeyed and-théndratyt

[0053]In a prefeyed gmbediment: ihe alpha: 2 adrgnergicraaeptar-agonist,may begiomiding,pr
aminoclonidine, tiamenidine, 5-bromo-6-(2 imidazolidine-2- 25 ylamino) quinoxaline,
dexmedetoridirfe defbRiiAmeT Figdetomidire: aipREmethyldopi Soxymetazdtiine, brRdnidide,
tizanidine, mivazeredetexidiner xytazine, guanabenz, guiantaciie,quanclofise: guanoxabenz, or a
derivative or structural analogue thereof, alpha-methyinorepherine, 30 azepexole, indoramin,
6-allyl-2-amino-5,6,7,8-tetrahydro4Hthiazolo [4,5-dlazepine diHC1 analogs thereof or a compound
selected from the table 1 and analogs thereof. 18 Table 1: Classification of the alpha-2-adrenergic
receptor aqonists quanidines 5 agmatine betanidine biguanides cimetidine creatine



10 gabexate guanethidine guanfacine guanidine impromidine 15 iodo-3 behzyiguanidine
methylguanidine mitoguazone nitrosoguan i dines  pinacidil 20 robenidine sulfaguanidine zanamivir

25 imidazol%%%g;fﬁ%%(y-mmethoxybenzyl)imidazolidin-2-one acide urwgfﬂgqsiﬁ%imidazole
sulfi

carboxamide antazoline 30 biotine bis(4-methyl-I-homo piperazinylthiocarbony e carbimazole
cimetidine clotrimazole 35 creatinine dacarbazine dexmedetomi dine econazole enoximone 40
ethymizol etomidate fadrozole fluspirilene 19 histamine histidinol idazoxan 5 imidazolidines

imidazolines clonidine tolazoline impramiding, 10 leyamisole losagiape medetomiding migonazole
naphazoline 15 riridazole nitroimidazoles ondansetron oxymetazoline phentolamine 20 tetramisole
ﬂ“amazmetmngﬁﬁh@ﬁent (infliximab, etanercerpt, adalimumab, rituximab,

etc) or a mixture thereof.

[0023] Advantageously, the anti-inflammatory

5 compound 1s a ccmpound interacting with the alpha-2-

adrenerglic receptor, preferably an alpha-Z-adrenergic

receptor agonist.

[0024] The alpha-2-adrenergic receptor agonist is

selected from the group consisting of clonidine, p-

10 aminoclonidine, tiamenidine, 5-bromo-6-(2 imidazolidine-2-
yliamino) guinoxaline, dexmedetomidine, detomidine,
medetomidineg, alphamethyldepsz, oxvmetazonline, brimonidine,
tizanidine, mivazerol, lofexidine, =xvlazine, guanfacine,
guanclefine, guanozabenz, or a derivative or structural

15 analogue thereof, alpha-methyinorepherineg, azepexole,
indoramin, 6-allyl-Z-aminc-5,6,7, 8-tetrahvdrodH-thiazolo
i4,b5~d]azepine diBCL or a compound identified in the table
[0025] In the compesition accerding Lo the invention

20 the polysaccharide-based hydrogel and the glycosaminoglycan
are not covalently linked or are covalently linked.

[C026] Preferably, the glycosaminoglycan is selected
from the group consisting of hyvaluronic acid with low (<
900 kDea) or high (> 900 kDa) molecular mass.

25 [0027] In the composition of the invention, the
hyalurconic acid and the alpha 2 adrenergic receptor agonist
are not covalently linked cr are covalently linked.

[0028] In the compesition according to the invention
the glycosaminoglycan is selected from the group consisting

30 of protesoglycan, chondroitin suifate, keratin sulphate,
hveluronlic acid, (including their derivative), chitcsan, =z
chitosan or chitin derivative, or & mixture thereof,

[0022] Advantageculsy, the non human embrvonic stem

cells of <the composition are selected from the group



25 Derivatives of clonidine 2,6-dimethvicionidine 4-azidocionidine 4-carboxyclonidine-methyl
3,5-dichlorotyrosine 4-hydroxyclonidine 30 4-iodoclonidine alinidine apraclonidine chlorethylclonidine

-clonidine 4- ' e 35 clonidine 4-methylisothiocyanate clonidine WQ‘{GQ}%}QWe-displacing
substance h%%bgggh@r?gcetyl aminoclonidine N,141-dimethylclonidine 40 ‘

W02009/101210PCT/EP2009/051816 20 [0054]The active compounds used in accordance with the
invention are known. Pharmaceutical preparations containing hyaluronic acid are commercially

available as are glgnidine and other alpha 2 adrengrqic recepioks agopists. the compounds can be

manufactured in a known manner essentially in accordance with the processes described in the prior
art. [0055]The téris Seinidide” a3Used Heréftrefersto Joint tissue, a mix  of

N-(2,6-dichloropfienyd )4 2-dihvdreddi-imidazeh2-amine apd A0 includes the pharmaceutically
acceptable salts thereof, e.g., salts with inorganic acids, such as hydrohalic acids, or with organic
acids, for examplgtower g‘ﬁﬁ%@ﬁﬁ”&%carﬁgiﬁﬁr@&r diCirbosylic &6idE8dcH s Heeti€adidt fumaric
acid or tartatic acithntiarematic cashaxylicracids dhrsuchtas-salidydie ack. are also suitable. ‘

[0056]Clonidine E@gg&ﬁloyed- in aéggrapel%t,\if%a}yé/oeﬁ;_jfsecti\ﬁea_\af%nouratﬁ. él'gg resent i%%@ont%i)%o
encompasses the use of alpha 2 adrenergic receptor agonist for the manufacture of injectable
formulations forzhdelivery o 520 joirtmp asclose tegicit thcteoly a teerddsutic tosetdfgaid-&gonist by
intra-articular injectionywherein said splution.comprises from.about 3,ugfe abeut 1500.pg of said
alpha 2 adrenergic receptor agonist. Preferably, said formulation comprises from about 30 pg to about
500pgofsakim§ﬁ§QFiC ostecarticular ‘dlseases and assoclated symptoms

10 (especially ostecarticular pain, mobility or function), of
inflammatory origin, such as ostecarthritis, degenerative
arthristis, degenerative arthritis, gonarthrosis,
coxarthrosis, and other inflammatory general conditions in
which Jeints are involved, such as autoimmune diseases,

15 especiailly rheumatoid arthritis andg systemic  lupus
ervthematosus (SLE) spondyloarthropatnies, polymyalgia
rheumatica, ankvlosing spondvlitis, R@it@r’s Syndromé,
psoriatic arthropathy, enteropathic arthritis (related to
inflammatory bowel disease, such as haemorrhagic colitis

20 and Crchn's disease), neuropathic arthropathy, acute
rheumatic fever, gout, chondrocalcinosis, calcium
hydrozyapatite crystal deposition disease, Lyme disease and
‘all other degenerative joint diseases.

[0031] The composition of the invention is also

25 suitable for obtaining an efficient proliferation of stem
cells therefore, for improving regenerative or damaged
tissues. This effect upon regeneration of freated tissues
is advantageously induced by the sgynergic effect of the
active compounds present 1in the compositicn of the

30 dinvention.

[0032] Therefore, the compesition 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



25 adrenergic receptor agonist. More preferably said solution comprises from 50 pg to 350 ug of said
alpha 2 adrenergic receptor agonist. In a preferred embodiment, the alpha 2 adrenergic receptor -
agonist is clg‘pé)dm%}l‘gl qﬂactual concentration of clonidine may vary, depe}p(tji}n gﬂggtgglgo nature and
degree of the pain syndromes being treated and whether the drug is being adminis &red for
therapeutic or prophylactic purposes. [0057]It is hypothesized that based on their anti- inflammatory
properties, inhibition of pro-inflammatory 21 cytokines TNF-alpha and ILI-beta and the increase of
anti- inflammatory cytokines such as TGF beta, alpha 2 receptor -
agonistsininjectaatﬁ)élceléar“ninFs%ﬁﬁ%ﬁ%villﬁasv%é)g[ﬁ}:céﬁé%ﬁn c%fgggr?i%ﬁlar%ﬁﬁia{r%%nat%%/n Tonditions and 5
in diseases wheFé #isgre aréiostasartiqar ibflafmmmatoryréonditionsi such-as thoserabseve: imentioned.
[0058]According.to-thesmethad and the formulation of the invention, an injection of the combination of
hyaluronic acid and an_alpha 2 adrenergic receptor agonist 10 form induces a long lasting pain relief,
both in human ch2833W in an aniMaFRTGHerBf OsteoartiBdRf pait T n8THEROEIE Safet devisid of major
drug's side effects and-allows feracuie ascwell ascehiropic-treatmentzand, ok praphylaxis.withgut the use
of too invasive t%chniafe 115‘{00591Pr,es§3[\£)a£[ive%m.a be i_ncorgorajgd Ii)q an amlltt)u@nt effective for
inhibiting growth G Microbes” Such as hAGteria, yeast dndfMolds- inthe-compositorn Khy tdhventional
preservative aganstimicrobial eontamninationrdf trenproduct(cérs beremployedisedongeds itis20
pharmaceuticalIg@ggggtaglmql;%dun%e:aecgiggémitgI(;Iog'}génecglt;gggggi%rgse{\éati esr&{ H%qtimicrobial
aromatic alcohols, such as benzyl alcohol, phenoxyethanol, phenethyl alcohol, and the like, and esters
of parahydroxyb&nborCacidlcommonty feféited o B8 Pataben 25 esrmpouiids,sudkcas hssthyl, ethyl,
propyl, andilputyl-estexs 0f parahydrexybenzoic acigrand the ke and mixtures thereof, but are not
limited thereto. Pirticugl;arly preferred are benzyl alcohol and phenoxyethanol.

[0060]Optionally:&¥2ddtheticagent SGctas™30 Hidocaind and the IikB? Gar Belificluded® FaF *or
administration accarging ta: therinventionithe (activeiguantitiescafthe compernds thatrallesiate
neuropathic pain.can be, contained 22 together with customary rm geutical excipients and/or
additives in solid or unﬁ‘ﬁ %ﬁwérrgaglequtiggl f%%)rﬁﬁﬁa\tigr%fs.wﬁ/o%%] @é]j%og’\epg%]t%%é s%iceh é‘%’s"olutions,
suspensions or emitisions iof the activelingredients? 5asrepamsd by disspivérfe ordispetsing e
compoundgscan-confainithe usial dilents.such.as water, il apdior;suspending aids such as

polyethylene glycols and optional pharmaceutical adjuvants, in a carrier, such as, for example,
aqueous saline, Stftfe ot extrose, Ty cerol2BP18 ethandi td forit aPablufibh or StigpBRSIItand such
like. Further additives=such as preservatives, flavouing agemts.and;suchdikemay alse be-added.
Example 15 [OO%%%;[he effects of the combination of al t%% 2 adrenorecegtzor a%;nists (,_e:?%., clonidine),
of a glycosaminGgiyéan (&7 hyalutonic acid) and of stem dails Weré teStRT4R AR ihflammmatfon model
with stimulated Rergkerab Blood Monopucleadr Cells:ivating the alpha-2-adrenergic

20 receptor, preferably an alpha-Z-adrenergic receptor
agonist,
[0035] The injectable soluticn is adequate for

intra-articular administration (percutanecus injecticn) in

a jeint of a mammal sublject, preferably of a human patient.

25 [0036] This formulation 1is alsc adequate for local
administration {percutanaous iniection in/or in  the
vicinity of an  inflamed Joint of a mammal subiject,

preferably of a numan patient), locsl administration

injection that does concern the epidermis, the muscle or
30 any deep organs.

[0037] Another aspect of the present invention 1s

related to the use of the pharmaceutical composition for

the manufacture of 2 medicament in the treatment and/or the



20 PBMCs (Peripheral blood mononuclear cells) from heparinized venous blood of healthy volunteers
were isolated by Ficollgradient centrifugation. MNC (Mononuclear cells) were washed three times in
PBS and resuspended in RPMI-1640 25 medium supplemented with 100 U/mL penicillin, 100pg/ml,
streptomycir“i‘f 2APY Y Neat-inactivated FBS (Fetal Bovine Serum). Cellshfréfe g@é’&'@%ﬁ%ﬁ 100.000
cells in 96-wel plate in a total volume of 200ulL/well. 304PBMC, at 100.000 cells/200pL, were plated in
96-well microtiter plates and stimulated or not with 101pg/mL phytohemagglutinin (PHA). Effects of
hyaluronic acid "HA" WQ 2009/1012 OPCUENQOQOIOS;§1682[,3 (gogpg/mL) nd p-aminoclonidine
"A2A" (51.1M) were tested on PBMC. MST (Mesenchymal Jr"SFn%?télls)a\i}g?eoaeri\%@?fﬁb?ﬁszo to5
60m17 of heparitized borednardwo(BM):ebtained frosz the iliac crest of healthy volunteers. BM was
mixed with phosphiag-puffered saline (PBS, 2y:y) and layered on depsity, gradient Ficoll splution. After
centrifugation, mononuclear cells were harvested from the interface and 10 washed twice in PBS.
Cells were resuspéitded i Standafd MEMSHEdium $dsdlementediwith 159 FES: difielcalisswere
plated at 2x%06 gelish/bem2 flasks and rpaintained in a.37€ humidified atmosphere contaiping 5%
CO2. Cells were allowed to attach. for 24 hours prior an initial medium change. 15 Cells were detached
at day 10 using TS EDTA solafiorfor 176 iR at F7C. TRERCGeils RRrelifradidted (10 Mihutes at
2200Ci) before seedingdnat:well for protiferative assays aht2500.aells/wel t@ obtain @uradio 1:8
(MSC:PBMC). 2 ilgreoali%%rsationsﬁ\ggay aT She gultgrelgvgg incubageq@\AvggljgggﬁLaBH-thgljrﬁ]lidine 1flor 24
hours before end of culturé to measure the prélﬁ‘erati'bn. en, cells Were washed twice with ice-cold
PBS and twice 25 withvieascold 5% tiichloroateticlacid (FCAY. Rinaly;: cellowerelysed withse. 1N
NaOH-0.1% g'riton-X100; Supernatants.wers: collected and-analyzed on asbetascounter in argsence of
scintillation liquid. Results were done in cpm (“"count per minute" = disintegration number of radioactive
element 30 obséedih SEEE o SItcesERe Couits Bf 8né nimtitd)° 24 39Beta) detection (By ELISA).
Levels offrom PBMS ®Y culture supesnatantsanere:measyreshby Quantikineg &L SAKit-(R&RSystems
Inc, Mineapolis, USA). The minimu&n WO 2909/101%1110PCT/EP+ 009/051816 24 detectable
concentration of IL-1S Was estimatet at 1.0 bg/mL. ThE felease 6 iL-Ibetd by PBRIC and the
proliferation of 52RBMC sinducedrby (RHA: stimalatidn, svérgsset as controlsy aadlcomparednaith the

measures foy PBMG Ueated-with HA and/or A2 The inhibifion of PBMC rglease of Il -Ibeta and 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
20 ocstecarticular diseases. These effects are obtained by the

synergic combination of the elements present in the

compogition.
[0040] The present invention 1s also related to the
surprising discovery that the intra-articular

25 administration to a mammel subject, particularly a human
patient of the pharmacsutical composition according to the
invention resulis also in a shortsning of the time to onset
of the therapeutic activity of the first component, an
increase in the duration of action of the first component.

30 [0041] The composition and methed of the present
invention alsc allows a decrease of the number of required
administrations to obtain a2 desired efficacy and allows for

a faster onset of action.



10 inhibition of PBMC proliferation, induced by LPS stimulation of TEI cells, were also measured and
provided similar trends as for PHA stimulated. cells. 15 Effects of HA alone Conditions tested IL-ip

detection (p%gml 3 Proliferation (com) PBMC ND* 769 PBMC PHA 2185 16069 PBMC + HA 2095
364 PBMC ¥ Bzd 9/161210 PCT/EP2009/051816
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[o042] The invention is also directed to a2 method

or a treatment and/or a prevention (prophylaxis) of a

th

condition selected from the group consisting of the akove
menticoned diseases or symptoms through an administration to
5 a mammal subject, preferably =z human patient of &
sufficient amcunt of the pharmacsutical composition of the
invention, through an intra-articular administration,
particularly in the knees, the hips and the spine or any
joint ({2.g., interphalangeal) of the mammal subject;
16 preferably the human patient.
[0043] A last aspect of the present invention is
related to a kit of parts comprising one or more vials with
the celements (carrier/diluent, polysaccharide,
glvcosaminoglycan, anti-inflammatory agent (or compound),
15 stem cells or a combination therecf) of the compositicn of
the invention and a device for delivering these elements
(simultanecusly or successively) or this composition to an
inflamed Jjoint of a mammal subject, preferably a human
patient suffering from the above mentioned ostecarticular
20 diseases or symptoms {in pariicular pain) and having

- reservolrr means for storing this pharmaceutical
composition,

- piston means movable along the longitudinal axis of
the reserveir for dispensing this pharmaceutical

25 composition and,

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

[00441 These and other objects and features of the
30 dinvention will  Dbecome more fully apparent when the
following detailed description of the inventicn is read in

conjunction with the accompanving example.



HA 6394 9087 *not determined Conditions tested IL-ip detection (%) Proliferation (%) PBMC ND* 5
PBMC + PHA 100 100 PBMC + HA 96 2.2

WO 2609/161210 PCT/EP2009/651816
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Detailed description of the invention

i0045] The term "intra-articular" as used herein
refers to a percutanecus injection of a joint with the
pharmaceutical composition of the inventicn.

5 [0046] The term "local administration” as used
herein refers to a percutaneous injection in or in the
vicinity of an inflamed dJoint. Local administration
injection thus concerns the sepidermis, the dermis, the
muscle, or any deep organ.

10 [0047] The main advantages to local administration
are teo selectively restrict the analgesic effect to the
injured areas. Furthermore, the local administration allows
for high local concentraticn levels with little or no
systemic release. The local administration and the intra-

15 articuler injection of hyaluronic acid is a recognised
treatment of the 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

20 effect in combination with proteoglycans. In conseguence,
the problems related to placement of an invasive drug
delivery system and the roblems  of bothersome side-
effects, aue  to  sygtemic release, can be sirongly
minimized. Hezlth-related quality of Life, patient

25 satisfaction and economic assessment might be improved with
such a treathent, 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

30 hyaluronic acid or a salt thereof or an ester of hyaluroni
acid with an alcohol of the aliphatic, heterccyclic or
cycloaliphatic series, or a sulphated form of hyvaluronic
acid or combination of agents containing hyaluronic acid.

Suitable dosages of a polysaccharide-based hydrogel or a



PBMC + PHA i HA 293 57 *:not determined 20 IL-Ibeta secretion induced by PHA stimulation shows
significant increase over basal condition (where IL-Ibeta levels were undetectable) and was set at 100.
Proliferation of PMBC cells also significantly increased, by a factor of WO
2009/101218FC1 1B %89/051816 25 about 20. Surprisingly, a similar cyRSRIFEAMAEHEE (over basal
condition.) was observed with addition of HA alone, while PBMC proliferation was not affected. When
stimulated by PHA, the addition of HA synergisticallyjrr?creases IL- 5 ibeta secretion, 3 times over the
stimulated conditions, but was %ble to reduce PBMC proliferation by a factor 2. Effects of A2A alone 10

Conditions tested I}, P letettion (Bg/mt) Brolitératioh'epmy PBRc ¥+ typically be

from about 0.1 mg to about 100 mg /kg body weight per day
or from about 0.5 mg to about 10 mg/kg body weight per day
more preferably from about 2 mg tc about 8 mg by body
5 weight per davy.
[0050] Advantageously, the administrated stem cells
are from bone marrow, adipose tissue, bone tissue or joint
tissue, composed of a mix of hematopoietic and mesenchymal
stromal cells, of mesenchymal stromasl cells - expanded or
10 not, of ostecklastic cells or chondrocytic cells or any
combination thereof.

[0051] According To first embodiment, the

N3]

administrated stem cells are osteoklastic cells, or

preferably a cell population selected <from -the group
15 consisting of osteoprogenitors, pre-osteckhlasts and

ostecbhblasts.

[0052)] According to the second eambodiment, the

administrated stem cells are chondrocytic cells, cor even

preferably & cells population selected from the group

20 consisting of chondroprogenitors, pre-chondrocytes and
chondrocytes.
[0053] In a preferred embodiment, the alpha 2
adrenergic receptor agonist may be clonidine, p-

aminocionidine, tiamenidine, L-brome-56-(Z imidazolidine-2-
25 vlamino) cquincxaline, dexmedetomidine, detomidine,
medetomidine, alphamsthyldopa, oxyvmetazoniine, brimonidine,
tizanidine, mivazerol, lofexidine, =xylazine, guanabenz,
guanfacine, guanclofine, guanoxabenz, or a derivative or
gtructural analogue thereof, aipha-methyincrepherine,
30 azepexole, indoramin, 6-allyl-Z-amino-5,6,7,8-tetrahydrodH-
thiazolo [4,5-d]azepine diHCl analogs therecf or a compound

selected from the table 1 and analogs thereof.
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Table 1:

Classification of the alpha-2-adrenergic receptor agonists

guanidines

5 agmatine
betanidine
biguanides
cimetidine
creatine

10 gabexate
guanethidine
guanfacine
guanidine
impromidine

15 iode-3 benzviguanidine
methylguanidine
mitoguazone
nitrosoguanidines
pinacidil

20 robenidine
sulfaguanidine
zanamivir

25 imidazoles
4~ {Z-butoxy-4-méthoxybenzyl)imidazoiidin-2-one
acide urcocanique

amino~imidazole carboxamide
antazoline
30 biotine
bis(4-methyli-l-homoe piperazinylthiocarbonylidisulfide
carbimazole
cimetidine
clotrimazole
35 creatinine
dacarbazine
dexmedetomidine
aconazole
enoximonsa
40 ethymizol
etomidate
fadrozole
Tluspiriléne
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histamine
histidinol

idarzoxan

5 imidazeolidines

imidazolines
clonidine
tolazoline
impromidine
10 levamisole
losartane
medetomidine
miconazole
naphazoline
15 niridazole
nitroimidaroles
ondansetron
oxymetazoline
phentclamine
20 tetramisole
thiamazole
trimetaphan

25 Derivatives of clonidine
2,6-dimethviclonidine
d-azidoclonidine

4-carboxyclonidine-methyl 3,5-dichlorotyrosine
4-hydroxyelonidine

30 4-icdoclonidine
alinidine
apraclonidine
chlorethvlclonidine
clonidine 4-isothiocyanate

35 clonidine 4-methylisothiocyanate
clonidine receptor
clonidine~displacing substance
hydroxyphenacetyvl aminocionldine
N, N'-dimethvylclonidine

40



*: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-Ibeta secretion due to
PHA stimulation, to undetectable levels, but was not able to inhibit PBMC proliferation. 20 Effects of
Combination* st R8K &3 Conditions tested IL-1p detection (pg/mL) ProfiferZ&3MsHicPBMC PHA
2185 16069 PBMC + PHA + HA 6394 9087 PBMC

[0054] The active compounds used in accordance with
the invention are  known. Pharmaceutical preparations
containing hyaluronic acid are commercially available as
are cleonidine and other alpha 2 adrenergic receptor
5 agonists. The compounds can be manufactured in a known
manner essentially in  accordance with the processes
described in the prior ar:z.
[0055] Thie term "clonidine™ as used herein refers to
N-{2, 6-dichliorophenyl)~4, t-dihvdro-1lHB-imidazol-2-amine and
16 :ncludes the pharmaceutically acceptable salts thereof,
e.g., salts with inorganic acids, such as hydrohalic acids,
or with organic acids, for example lower aliphatic
monccarboxylic or dicarboxylic acids such as acetic acid,
fumaric acid or tartaric acld or aromatic carboxylic acids
15 =such as salicvlic acid are also sultable.
[C056] Clonidine is employed in a therapeutically
effecﬁive amount. The present invention also encompasses
the use of alpha 2 adrenergic receptor agonist for the
manufacture ¢f injectable formulations for a delivery to a
20 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 15300 pg of said alpha 2
adrenergic receptor ageonist. Preferably, sald formulation
comprises from about 30 pg to about 500ug of said alpha 2
25 adrenergic receptor agonist. More preferably said solution
comprises from 50 pg to 350 ng of said alpha 2 adrerergic
receptor agonist. In a preferred embodiment, the alpha 2
adrenergic receptcor agonist 1  clonidine, The actual
concentration of «c¢lonidine mav vary, depending c¢n the
30 nature and degree of the pain syndromes being treated and
whether the drug is being administered for therapeutic or
prephvilactic purpeses. .
[OCS7] It is hypothesized that based on their ant:i-

inflammatory properties, inhibition of pro-inflammatory



-- PHA + HA + A2A 3053 5445 WO 2009/101210PCT/EP2009/051816 26 *:not determined
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cytokines TNF-alpha and ILl-besta and the increase of anti-
inflammatory cytokines such as TGFbeta, alpha 2 receptor
agonists in injectable administration will have
applications in ostecarticular inflammatory conditions and
in diseases where there are ostecarticular inflammatory
conditions, such as those above mentioned.

[0058] According to the method and the formulaticn

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, deveid of majer drug’s side effects and allows for
acute as well as chronic treatment and or prophyvlaxis
without the use of too invasives technigue.

[0059] Preservatives may be incorporated in  an
amount effective for inhibiting growth of microbes, such as
bacteria, yveast and molda, in the composgition. Any
conventional preservative against microbial contamination
of the product can be employed so long as it 1is
pharmacevtically acceptable and is unreactive with
clonidine. Preferred preservatives are antimicrobial
aromatic alcohols, such as benzyl alcohol, phenoxyethanol,
phenethyl alcohol, and the tike, and esters of
parahydroxybenzoic acld commonly referred to as paraben
compounds, such as methyl, ethyl, propyl, and butyl esters
of parahydroxvbenzolc acid and the like and mixtures
thereof, bﬁt are not limited thereto. Particularly
preferred are benzyl alcohol and phenoxyvethanol.

[0060] CUptionally, anaesthetic agent, such &S
lidocaine and the like, can be included. For administration
according to the invention the active guantities of the

compounds that alleviate neurcopathic pain can bhe contained



100 100 PBMC + PHA + HA 292 57 PBMC + PHA + HA + A2A 139 34 *:not determined 5
interestingly, the combination HA/A2A demonstrates a potent anti-inflammatory effect over the
PHA/HA condition. Indeed, the addition of A2A was able to significantly rever%kéggover 50%) the

increase in WHR/EE8tion due to PHA/HA stimulation, bringing its levéltd

1&bithe PHA alone

10 condition. Surprisingly, A2A was further able to int}igit PBMC proliferation, by another 35%. Effects

of MSC addition Testing the effects of MSC on both

stimulatory effe(gowgstggserved 0

BMC-proliferationand 15 IL-113 secretion, a
over basal(unstim Iatedgconditionﬁ.Sur risingly,the

proIiferativeeffect\/\%lsmal"ﬁtainfiﬁa‘(%l|nst(frl]l”lf]I’aﬁlé1 ‘conditions” ecﬁf‘f Tplrgfé?‘encg of PHA), but iﬁgfje/a%rof a pro-
inflammatory effe¢tiohillz€lssecretioh; d potentiimhibitary 20meffent Was:0bsenved (2 62%6)s .

[00Del] Liguid preparations such as

solutions,

suspensions or emulsions  of the active ingredients,

5 prepared by dissolving or digpersing the compounds, can

contain the usual diluents such as water, oill and/or

suspending aids such as polvethylene glyccels and optiocnal

pharmaceutical adiuvants, in & carrier, such

as, for

example, agueous saline, adqueous dextrose, glyveerol, or

10 ethanol, to form & soluticn or suspension and such like.

Further additives such as preservatives, flavouring agents

PR

and such like mav also be added.

Example
15 [0062] The eiffects of the combination of aipha 2
adrenorecepior agonists (e.g., clonidine), of a

glycosaminoglyecan (e.g., hvaluronic acid) and of stem cells

were tested in an inflammation model with
Peripheral Blocod Moncnuclear Cells.

20

stimulated

PBMCs (Peripheral blood mononuclear cells) from heparinized

venous blood of healthy volunteers were isoclated by Ficoll-

gradient centrifugation. MNC {(Moncnuclear cells) were

washed three times in PBS and resuspended in

25 medium supplemented with 100 U/mL penicillin,

RPMI-1640

100ng/mL

streptomycin, and 10% heat-inactivated FBS ({Fetal BRBovine

Serum). Cells were seeded at 100.000 cells in %96-wel plate

in a total volume of 200uL/well.

30 PEMC, at 100.000 cells/200ul, were plated in

microtiter plates and stimulated or not with

phytohemagglutinin (PHA). Effects of hyaluronic

96-well
10pg/mL

acid “HAR”
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WG 2009/101210 PCT/EP2009/051816
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(200ng/mL) and p-aminoclonidine “AZA"” (5uM) were tested on

PEBMC.

M3C {Mesenchymal stromal cells) were derived from 20 to
5 60mL of heparinized bone marrow (BM) obtained from the
iliac crest of healthy veluntesrs., BM was mixed with
phosphate-buffered saline {(PB3, 2v:v) and layersd on
density, gradient Ficoll solution. After centrifugation,
mononucigar cells were harvested from the interface and
10 washed twice in PBS. Cells were resuspended in standard MEM
medium supplemented with 15% FBS. The cells were plated at
2x10° cells/75cm2 flasks and maintained in & 37°C
humidified atmosphere containing 5% C0Z2. Cells were allowed
to attach for 24 hours prior an initial medium change.
15 Cells were detached at day 10 using trypsin- EDTZ solution
for 1-% min at 37°C. Then, c¢ells were irradiated (19
minutes at Z2Z200C1) before seeding 1in So-well for
proliferative assays at 12.500 cells/well to obtain a ratio
1:8 (MSC:PBMC) .
20
FPreocliferation Assay
The culture was incubated with I1uCi/ml 3H-thyvmidine for 24
hours before end cf culture Lo mesasure the proliferation.
Then, cells were washed twice with ice-cold PBS and twice
25 with ice-cold 5% trichlorocacetic acid (TCAR}. Finallv, cells
were lysed with 0.1N NaOH-0.1% Triton-X100. Supernatants
were collected and analyzed on a beta-counter in presence
of scintillation liguid. Results were done in cpm (“count
per minute” = disintegration number of radicactive slement
30 observed 1n series of successive counts of one minube).
IL-13% f(keta) detection (By ELISA). Levels of IL-1R from
FPEMC or culture supernatants were measured by Quantikine

ELISA kit (R&D Systems Inc, Mineapolis, USA). The minimum
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detectable concentration of IL-1F was estimated at 1.0

pg/mb.

The release of IL-lbheta by PBMC and the proliferation of
5 PBMC, induced by PHA stimulation, were set as controls, and
compared with the measures for PBMC treated with HA and/or

AZR.

The dinhibition of PBMC release of IL-lbeta and the
10 inhibition of PBMC eroliferation, induced by LES
stimulation of TH1 cells, were alsoc measured and provided

similar trends as for PHA stimulated cells.

15 Effects of HA alone

Conditions tested IL-1p detection Proliferation
(pg/mL) (cpm)
PEMC ND* 769
PBMC + PHA 2185 15069
PBMC + HA 2095 364
PEMC + PHA + HA 0394 2087

*not determined

Conditions tested IL-1p detection Proliferation
(%} (%)
PBMC ND* 5
PEMC + PHA 100 100
PBMC + HA 26 2.2
PBMC + PHA + HA 293 57

*inot determined

20
IL-1beta secretion induced by PHA stimulation shows &
significant increase over basa! condition (where IlL-lbeta
levels were undetectable) and was set at 100. Proliferation

of PMBC cells also significantly increased, by a factor of



100 PBMC + MSC +++ 209

WO 2009/101210

10

15

20

about 20,

basal condition)

Surprisingly,

25

while PBMC proliferation was not affected.

PBMC + PHA 100 100 PBMC + PHA + MSC 38 163

PCT/EP2009/051816

a similar cytokine increase {over

was observed with addition of HA alone,

When stimulated

by PHA, the addition of HA synergistically increases IL-
ibeta secreticn, 3 times cver the stimulated conditions,
but was able to reduce PBMC proliferation by a factor 2.
Effects of AZA alone
Conditions tested IL-1f detection Proliferation
(Pg/mL) {cpm}
PBMC ND* 759
PBMC + AZA ND* 786
PBMC + PEA 2185 16068
PEMC + PHAR + AZA ND* lez2lZ
Conditions tested IL-1p detection Proliferation
(%) (%)
PEMC ND* 5
PBMC + AZA ND* 4.9
PRMC + PHA 100 140
PEMC + PHA + AZA ND* 101
*:not determined
AZAR had no effect on basal (unstimulated) conditions.
Interestingly, when stimulated by PHA, the addition of AZA
totally suppressed the increase in IL-lbeta secretion due
toe PHA stimulation, to undetectable levels, but was not
able to inhibit PBMC proliferation.
Effects of Combination of AZA & HA
Conditions tested IL-18 detection Proliferation
{pg/mL) {cpm)
PBMC + PHA 2185 16069
PEMC + PHA + HA 6394 9087
PBMC + PHA + HA + AZZA 3033 5445




*:not determi

ned

In PHA stimulate,- conditions and in presence of hyaluronic 5 acid, MSCs were
modestly (about 10%) anti-inflammatory and anti-proliferative. Conditions tested IL-1detection (pg/mL)

Proliferation (Cpm PBMC ND* 769 PBMC + PHA 2185 16069 PBMC PHA
: WO 2069/1061210 PCT/EP2009/051816
26
*:not determined
Conditions tested IL-1§ detection Proliferation

(%) (%)

PBMC + FHA 100 190

PBMC + PHA + HA 292 57

PBMC + PHA + HA + AZA 138

5 Interestingly,

*:not determined

anti-inflammatcry effect over the PHA/HA condition.

the combination HA/R22A demonsitrates

a4 potent
Indeed,

the addition of 2A2A able to significantly revert (by
over 50%) the increase IL-lbeta secretion due to PHA/HA
stimuiation, bringing its level to the one of the PHA zlone
10 condition. Surprisingly, AZA was further able to inhibit
PBMC proliferaticn, by another 35%.
Effects of MSC addition
Testing the effects c¢f MSC on both PBMC-proliferation and
15 IL-1B secretion, a stimulatory effect was observed over
hasal {unstimulated) conditions. Surprisingly, the
proliferative effect Was maintained in stimulated
conditions (e.g., presence of PHA), Dbut instead of a pro-
inflammatory effect on IL-1p secretion, a potent inhibitory
20 effect was observed (- 62%).
Conditions tested IL-1p detection Proliferation
(pg/mL} {cpm)
PBMC ND* 769
PBMC + M5C 229 lel2
PBEMC + PHA 2185 16069
PBMC + PHA + M3C 841 26192

*rnot determined
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Conditions tested IL-1p detection Proliferation

| (%) (%)

PRMO ND* 100

PBMC -+ MS3C A+t 209

PBMC + PHA 100 100

PEMC + PHA + MSC 38 ip3

*inot determined

In PHA stimulated conditions and in presence of hyaluronic

5 acid, MSCs were modestly (about 10%) anti-inflammatory and
anti-proliferative.
Conditions tested IL-1p detection Proliferation
(pg/mL) {cpm)
EBMC ND* TES
PBMC + PHA 2185 16069
PBMC -+ PHA + HA 6394 9087
PEMC + PHA + HA + MSC 5769 8673
*:not determined
10
Conditions tested IL~1p detection Proliferation
(%) (%)
PBMC ND* 3
FBMC - PHA 100 100
PBMC + PHA + HA 292 7
PBMC + PHA + HA + MSC 264 54

*:1not determined

Finally in PHA stimulated ceonditions and in presence of

15 AZA, M3Cs had no influence.

Conditions tested IL-1p detection

(pg/mlL}

Proliferation
(cpm)




ND* PBMC PHA 100 100 PBMC PHA + HA 292 57 PBMC + PHA HA + MSC 264 54 r:not
determined  Finally in PHA stimulated conditions and in presence of 15 A2A, MSCs had no
influence.

WO 2009/101210 PCT/EP2009/0531816
28
FBMC Np* 769
pPBMC + PHA 2185 16069
PBMC + PHR + AZA ND 1621z
PBMC -+ PHA -+ AZA + MSC 314 17061

*:not determined

Conditions tested IL-1B detection Proliferation
(%) (%)
FBMC ND* 3
PEMC + PHA 100 100
FPEMC + PHA + AZA ND 100
PEMC + PHA + AZA + MSC 14 106

*inot determined

During inflammation, lower molecular weight fragments of
hyalurcnan are known to be inflammatory and immune-
stimulatory agents by inducing the secretion of cyvtokines
such as IL-6 and monocyte chemcattractant protein (MCP-1).

10 HA has alsgc the property to enhance the adhesion of
lymphocvtes and monocytes fo the extracellular matrox
{(Yamawakl et al., 2009). The present experiments show that
hvaluronic acid has a potent stimulatory effect on cytokine
{e.g., IL=-1B) production without PBMC proliferation.

15
It has been demonstrated that clonidine alters the Thil/Th?
cytokine production (Xu et al., 2007; Cook-Mills et al.,
1298). The present experiments show that the addition of
alpha 2 adrenoreceptor agonists totally suppresses the

20 1increase in cytokine {(e.g., IL-lbeta) secretion duse to PEA

stimulation, but i1s not able to inhibit PBMC proliferation.

Surprisingly, the combination HA/A2A demonstrates a potent
anti-inflammatory effect both on cytokine producticon and

25 inflammatory cell proliferation. Indeed, the addition of
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AZAR to HA was able to significantliy inhibit the increase in
IL-1beta secretion and was further abhle to inhibit PRMC

proliferation.

5 An in vitro property of MSCs iz their ability to reduce the
proliferation of lymphocytes of wvariocus types while
enjoyving immune privilege in vitro and in vivo {(Bocelli-
Tyndall et ai., 2007). Howsver, 1t was shown that the
number of MS8Cs and the incubation time were key factors in

10 MsCs’ lymphocyte regulation: inhibition of lymphocyte
proliferation was dose-dependent on MSC concentrations

(LeBlanc in 2003).

~Interestingly, these results show that MSC have a moderate

15 stimulatory effect on unstimulated PBMC by increasing both
TL-lbeta secretion and increase PBMC proliferation. On the
contrary, MSC displayed a potent anti-inflammatory effect
(-62%) on IL-1beta secretion but increased PBMC
proiiferation. The inventors have hypothesized that MSCs

20 did not induce preoliferation of PBMC, but were able to

increase their survival rate. This is illustrated by the

9]

attachment of PBMCs on the surface of M3Cs (see =nclosed

figure 1}. This seems to be confirmed by the increase in
£

viability observed with PHA stimulated PBMCs in presence of

25 MS5Cs; 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
30 - control
- AZA: buMol aminoclonidine
- HA: 200pg/ml of hyaluronic acid
- HA + AZA: 200pg/ml of hyaluronic acid and 5SuMol

amincclonidine
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Az day 14 aﬁd. 25, .pellets were fixed in 10% buffered
formalin for ¢ hours, and washed twice in PBS. Pellets were
then embedded in OCT (Sakura Finetek, Belgium). Sections
5 were cut at a thickness of 5 um and were gtained with
Alcian blue, before counterstained with Nuclear fast red

(Klinipath, Belgium)

Alcian blue is one of the most widely used cationic dyes
10 for the demonstration of glycosaminoglycans (GAGs). GAGS
will be stained Dblus, while Nuclsar fast red will

counterstain cells nucleil in pink or red, and cytoplasm in

pale pink. In brief, the procedure is 1) Stain in alcian
blue scoiuticon for 30 minutes ; 3) Wash in running tap water
15 for 2 minutes ; 4) Rinse in  distilled water; 5)

Counterstain in nuclear £fast red solution for 5 minutes; &)
Wash in running tap water for 1 minute; 7) Dehydrate
through 95% zalcohel, and 2 changes of absolute alcchel, 3
minutes each; 8) clear in Ultraclear, a =xylene substitute
20 (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
25 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 glycosaminoglyvecans in tissues such as

320 cartilage.

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

Alcian Blue staining reveals that cellularity of pellets
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was significantly affected by the changes in conditions.
For example, the addition of hyaluronic acid gtrongly
reduced the cellularity of the pelliet. In parallel, matrix
{i.e., mucopoclysaccharides and glvcosaminoglycans) content
was aimost absent in control and AZA alone conditions as
illustrated in Fig Z by the absence of blue staining while
in  the  hyaluronic acid and hyaluronic acid/clonidine
conditions, the slides were uniformly blue stained,
demonstrating an important matrix production. The combined
condition HA/R2A appears to further increase the matrix

production over HA azlone condition.

Fig 2: Alcian blue staining at low magnification power
{Top}y and high magnification power (Bettom) for the
different culture conditions: contrel, A22 (clonidine
alone), HA {(hvalurcnic aclid alone) and EA/AZAE (combiﬁation
of hyaluronic acid and cionidine) .

Interestingly, ceil nucleus staining demonstrate that the
addition of clonidine (HA/AZA) to hyaluronic acid (HA)

increases the cellularity of pellet.

In conclusicn, the combination of hvaluronic acid, an antli-
inflammatory compound such as an alphaZ adrenoreceptor
agenist and mesenchymal stromal cell displavs surprisingly
synergistic anti-inflammatory and regenerative effects:

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

- This producticn 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 alphalZ-

adrenergic agonists;



14 106 *:not determined 5 During inflammation, lower molecular weight fragments of hyaluronan are
known to be inflammatory and immune- stimulatory agents by inducing the secretion of cytokines such

as 113-6 an 9 Q%t %hemoattractant protein (MCP-1). 10 HA has alsq &hg RI9 erty to enhance the
. WY 1?1 . PCLEP2009105
adhesion of lymphocytes and monocytes to the extracel ular matrix(Yamamaki et al., 9). The

present experiments show that hyaluronic acid has apptent stimulatory effect on cytokine (e.g., IL-1p)
production without PBMC proliferation. 15 It has been demonstrated that clonidine alters the Thi/Th2
cytokine production ( t al,, 2007; Cook-Mills et al., 1998), The present experiments show that the
addition of alpha 2 atﬁg?}%recae%%rbéggnds%\sétotgﬁfgagprge%)égg?ﬁg 20 ingr%g%é S|rr-{;j cyt%%eﬁgt e.g.,
IL-Ibeta) secretion dueste"PHIA-Stinttilaticrs Brites pbt d@bledd iskibie PBMC proliferaiidraSagprisingly,
the combination HA/AZA dgmanstrates a petentanti-inflammatgry effect hoth,on-cytokine production
and 25 inflammatory cell proliferation. Indeed, the addition of WO 2009/101210PCT/EP2009/051816
29 A2A to HA was ableto'sigriifidntly mhibit the'intrease’in IEABetasecritich ahtwas firtfer able to
inhibit PBME proliferatiog. 2 Amdincvitre progetty: of MSCs is their ability to reduce the proliferation of
lymphocytes of various types while enjoying immune privilege in vitro and in vivo (BocelliTyndall et al.,
2007). However, it was shown that the number of MSCs and the incubation time were key factors in 10
MSCs' lymphocyte regulation: inhibition of lymphocyte proliferation was dose-dependent on MSC
concentrations (LeBlanc in 2003). Interestingly, these results show that MSC have a moderate



15 stimulatory effect on unstimulated PBMC by increasing both IL-lbeta secretion and increase PBMC
proliferation. On the contrary, MSC displayed a potent anti-inflammatory effect (-62%) on IL-Ibeta
secretion but increased PBMC proliferation. The inventors have hypothesized. that MSCs 20 did not
induce proliffiAd8H' 81 BBMC, but were able to increase their survival ratef THIERMIEBLed by the
attachment of PBMCs on the surface of MSCs (see ((aj[gjglosed figure 1). This seems to be confirmed by
the increase in viability observed with PHA stimulated”PBMCs in presence of 25 MSCs; a viability
increased by over 20%. Regenerative effects M§C§ were culture in chondrogenic medium for 7, 14
and 21 days and 4 conditions were tested 30- control- A2A: BuMol aminoclonldine HA: 200pg/ml of
hyaluronic acid tHA=LA2AT 200ag4ntokRyaltrenicacid. and 5pMoldmindtionidine’ 30 At day 14 and
21, pellets weredixed in 10% butfered fagmalin forg hours, and washed, twice in PBS. Pellets were
then embedded in OCT (Sakura Finetek, Belgium). Sections 5 were cut at a thickness of 5 um and
were stained withCAleiafi bitie, Befére-countérstdihBEwith Neieledf Tastireocddinipath S Belgium) Alcian
blue is one &f theamestwidely:used catiopicgyes,1Q farthe demenstiation of glycosamineglycans
(GAGS). GAGs \ﬂll_%@ st%:(r[}ﬁ% blue, while Nuclear fast red will counterstain cells nuclei in pink or red,
and cytoplasm in ‘pale pink. )o)rief, the procedure is 1) Stain in alcian blue solution for 30 minutes ; 3)
Wash in running tapewater 1&tfor2 minytéss; 4)Rinse in distillednwater) 5y Counterstaimsinisdclear fast
red solution for q%wge)sg 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
20 (Kiinipath, Bélgiting): 93Motht With! OltFakit mstiktng médiurb@lintpaht! Befgium). Toluidine blue

stains protggglyean in red-pusple(metachromatic stainingy.and;the nueleus in bluey(prthochromatic
staining). Metachromasia, tissue elements staining a different color from the c(ié}/e solution, is due to 25

the pH, dye conCeRGafdH aldteniberatiire 6F the basidye: Blus brifolét 85€4 Will show a red color
shift, and red dyes will show a yellow color shift with metachromatic tissue elements. Toluidine Blue is
an often used to stain proteoglycans and glycosaMinoglycans in tissues such as 30 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 31 was significantly affected by the
changes in conditions. For example, the addition of hyaluronic acid strongly reduced the cellularity of
the pellet. In parallel, matrix (i.e., mucopolysaccharides and glycosaminoglycans) content 5 was
almost absent in control and A2A alone conditions as illustrated in Fig 2 by the absence of blue
staining while in the hyaluronic acid and hyaluronic acid/clonidine conditions, the slides were uniformly
blue stained, demonstrating an impertant matrix production. The combined 10 condition HA/A2A
appears to further increase the matrix production over HA alone condition.



Fig 2: Alcian blue staining at low magnification power (Top) and high magnification power (Bottom) for
the 15 different culture conditions: control, A2A (cichidine alone), HA (hyaluronic acid alone) and
HA/A2A (combination of hyaluronic acid and cionidine) Interestingly, cell nucleus staining
demonstrate that the addition of clonddine (HA/A2A) to hyaluxonec acid (HA) 20 increases the
cellularity of pellet. In conclusion, the combination_of h)t/aluronic acid, an anti- inflammatory compound
such as an alpha2 adrenoreceptor agonist and hymal stromal cell displays surprisingly 25
synergistic anti-inflammatory and regenerative effects: The presence of mesenchymal stromal cells
are required for the hé*nBVe predi b A G Laftaie AaEhe T hisPreddeiordis significantly increased
(and accelepated). by thezadditenof hyalbhenivack biutradtheadditon ofchyaldreaittacid has potent
pro- inflamraately etiects;: Abese dyallreniccadiyrpdtentpiozinflaminatoryl efecis aier sataiye neutralized
by the additign of afpha: adeenergieagonistsy 32 a:d he addifion:of aipha-adrenergisnaganist agents
supports the gagenesative affecisref the-sambination of megercghymal sthematregils apd-hyalugonic acid
by 'aneaS'@t@f&ﬁHa@ﬂwIﬁeﬁﬁéll PEepgralionandpihe praduction of mallin. 83 Refgregces
Bocelli-Tyndg| gg@%@og&e%eﬁgg 4&%@@@@%@%@&‘3% (Arthrltls Res Ther;
8(6):R187 ( 006) MI||S et a b2 9o, %mmunol a5fl4 242 19g 2Le B|€.{%C e&@e
T Sl i

(Scandlnawan Journa 0 y 57z’n 1-2 Levesq eetal., e Jolr
Immunolog?rl%%liég 1 c%ugh &ta EO lin xerllmmuno]n% T67 (i39§5)? fénPeIIetler
et al. (Arthnﬁ?ﬁh’%um 44(6):1237- 47 (2001)). Yamawaki H et al. (Glycobiology, 19, 83-92 (2009)). 34

CLAIMS
2. The pharmaceutical composition according to the claim

1 for use in the treatment and/or the prevention of acute
and/or ¢hronic ostecarticular diseases and/or symptoms by
intra-articular injection.



1. A pharmaceutical composition, comprising possibly an adequate pharmaceutical carrier or diluent a
glycosaminoglycan being hyaluronic acid or its defi#ative an effective amount of an anti-inflammatory
compound selected from the group consisting of an anti-TNF agent, a steroidal compound, a disease
modifying antirheumatic drug, an anticytokine agent or a mixture thereof and an effective amount of
mesenchymal stem cells with the provisio that the stem cells are not human embryonic stem cells. 2.
The pharmaceutical composition according to the claim 1 for use in the treatment and/or the
prevention of acute and/or chronic osteoarticular diseases and/or symptoms by intra-articular injection.
35 3. The-pharmaceuitibal compositioridccordingcompyssfthepresedipgtlaims, twhickngonmdtises
from 0.1tbd 0pragkkdioidody aveight oftglydosanmimoglyesm. Z:dthefpharmaceuticahggigosifion
accordingdayanyeafdhe peegcesling oksditns nwhicheomprises from 0.1 to 100 mg/kg of body weight of
anti-inflammatory compound. 5. The pharmaceutical composition according to any of the preceding
claims, vgh_erein the mesenchymakatem celisare @gﬁ@@ﬁqyitdﬁesggggy@g{@te@&elgﬂy nge human
embryonig, mesenchymalstemcells. 6, hephasmacqulical eorgpogition according g any of the
precedlrgo%%%vi/agg I%f._ﬂéﬂj@ftﬁ#}rl& ]SIQMHQED&Y&/TQ&&?S{EH%QGU“CN composition of claim 6,

hjection o es

wherein the the injectable solution is done twiCe a week. 8. The pharmaceutical
. The

composition of claim 6 wheritifn the inéection f the i%ctable, solution is done once a week.

9
pharmacgutical comp(rfgi‘ﬁaonp ARG WnERn theThESoh StheAffcetabid Soliton dorzFonce in
two or thr&& wBERSE € £6 P fhe Pt itice HREF B p SSiformR e BRANY 15 -Any bfihe FrebESingt®
claims, WHeFER theEetite oF BRRMCBERbarfidtiar syiRptbtn iP%elctfsd iR grRItpIaEPEisting of
pain, mokfiBEaABGRAINdEeR™ 382 11S The pharmaceutical composition according to any of the
preceding claims, wherein the osteoarticular disease is selected from the group consisting of
osteoartldritis, degenertitive atthritis; gonaitbadsisccaxasthi asisrand atherdhfiamroatorrgenersl
conditionsher yraplemisia whishijeintadrerinyelvad, suehastsysiemiedupys efythematosus(SLE),
spondyloarthropathies,polymyalgiarheumatica, ankylosing

7. The pharmaceutical composition of claim 6, wherein
the injection of the injectable solution is done twice a week.

. 8. ‘The pharmaceutical compogition of claim 6, wherein
the injection of the injectable solution is done once a week.

9. The pharmaceutical composition of claim 6, wherein
the injection of the injectable scolution is done once in two or
three weeks.

10. The pharmaceutical composition according to any of
the preceding claims, wherein  the acute or chronic
ostecarticular symptom is selected from the group consisting of
pain, mobility and/or function.



spondylitis, Reiter's Syndrome, psoriatic arthropathy, enteropathic arthritis (related to inflammatory
bowel disease such as haemorrhagic colitis and G6hn's disease) rheumatoid arthritis, neuropathic
arthropathy, acute rheumatic fever, gout, chondrocalcinosis, calcium hydroxyapatite crystal deposition
disease, and Lyme disease. 12. A kit of parts comprising a vial with the composition according to any
of the preceding claims, a device for delivering the said composition to an inflamed joint of a mammal
subject drid- having - (E56rv GIPAIEERS FoY St RET8ARF dSrhPBsItRACHIStEAMEERSs AfdValRé along
the longitidinaPaRisest thE reSep/bitfordispaismigtheshil pharhsareuticaldonpoditishasandian hollow
needle nssured®h saifeservdihmeansfongelivedng tirtsaid phanhaceutitalconipositidre o the
peripherdknenveof themammabsubject. 13ddse dhthesphgsinaceisticah compositiamacosttiag to any
of claimsi f £ ddnif the-prepatatien otamedigamenidor fensealiment andiol dhe peaventionef acute
and/or chrgpic Qslgpartigilandisegses angéaemyaptoms: By itra-aptisuhariestior.  (siE)
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, mneuropathic arthropathy, acute rheumatic fever,
gout, chondrocalcinosis, calcium hydroxyapatite crystal
deposition disease, and Lyme disease.

12. A kit of parts comprising

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

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

- reservoir means for storing the said composition,

- piston means movable along the longitudinal axis of the
reservolr 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.

130 Use of the pharmaceutical composition according to
any of claims 1 to .11 in the preparation of a medicament for
the treatment and/or the prevention of acute and/or chronic
ostecarticular diseases and/or symptoms by intra-articular
injection.



