WO 2009/101194PCIMP2009/051739 1 5 PHARMACEUTICAL COMPOSITION FOR USE IN THE
TREATMENT AND/OR THE PREVENTION OF OSTEOARTICULAR DISEASES 10 Field of the
invention [0001£The resent invention is in the pharmaceutical field andﬂé{%%g%kgla} ew
pharmaceu%%? (gfﬁ%%gftion for use in the treatment and/or the prevention of acute and/or chronic
osteoarticular diseases. 15 Background of the inverition [0002]Osteoarthritis,themostcommonform of
arthritis, is a disease characterised by a slow degenerative processes in the articular
cartilage,subchondral bone 20 associated with marginal osteophyte 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 25 cause of the osteoarthritis is known, the condition is referred
to as secondary ostecarthritis. Secondary osteoarthritis is caused by another disease or condition.
Conditions that can lead to secondary osteoarthritis include repeated trauma or surgery to the joint
structurgs, abnormal 30 joints at birth (congenital abnormalities), gout, diabetes, and other hormone
disorders. Other forms of arthritis are systemic illnesses, such as rheumatoid arthritis and systemic
lupus erythematosus (SLE). WO 2009/101194PCT/EP2009/051739 2 [0003]Osteoarthritis involves

mainly the IHB3RMAS he HRLACHIINIO RANPYO (A

osteoarthritis is pain in the aftgataghioipiis hafteys: [Hye M5Ea R0t BRKkIegusually worse later in the
day. 5 There can be swelling; Warmth, and creaking of the aitected joints. Pain and stiffness of the
joints can also occur after long periods of inactivity. In severe osteoarthritis, complete loss of cartilage
cushiojpcausesi ficien hedwenadignass causing pain at rest or pain with limited motion. 10
[0004]Osteoarthritis 1s characterized by a slow.degradation of cartilage over, several years. In normal
cartilage, a H% 84t balance e@&s %Eé\;@’eeélr? méﬁ?%gl)gnjtﬁzésis}* and %eg‘%%at%lrﬁﬁﬁ %%%%‘e%r‘fﬁr#tis,
however, cartitaige degradatioreéxceetistsynthesess Thedialance:betweerncsynthedision for

use in the treatment and/or the prevention of acute and/or

chronic ostecarticular disecases.
15

Background of the invention

[0002] Ostecarthritis, the most common form of
arthritis, is a disease characterised by a slow degenerative
processes in the articular cartilage, subchondral bone
20 associated with marginal osteophyte 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 ostecarthritis have no known
cause and éxe referred to as primary osteocarthritis. When the
25 cause of the ostecarthritis 1s known, the condition is
referred to as secondary ostecarthritis. Secondary
ostecarthritis is caused by another disease or condition.
Conditions that can liead to secondary ostecarthritis incliude
repeated trauma or surgery to the Jjoint structures, abnormal
30 Jjoints at birth (congenital abnormalities), gout, diabetes,
and other hormone disorders., Other forms of arthritis are
systemic illnesses, such as rheumatoid arthritis and systemic

lupus ervthematosus (SLE}.



15 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 addltlon tvov ép/%%rmtﬂ%e fxtracellular matrix is composed of prqteog]ycarycf%qtﬁabj&iﬂ%%o
glycosaminoglycans attached to a backbone made of hyaluronic acid, entrapped within a collagenous
framework or fibrillary matrix. A significant proteogl)écal in articular cartilage is aggrecan, which binds

to hyaluronic acid and helps provide the compressibility and elasticity of cartilage. Aggrecan is 25

cleaved by pggeeganases, leading 1o s degradation ad La sybsaguient grosion.of cafage; The loss
nirom

of aggreca e cartilage matrix is one of the first pathophys logical changés observed in OA.
[0005]Cytokinesgrodeicédbithesynovitiaaad 30chonerodytes, ‘dspetially IECBRE afdMRIMEr Necrosis

Factor alphg{TNfz-alpha): are also key playars inthe degradatiop of cartilage, {L-lhetagis o
spontaneously released from cartilage of osteoarthritis but not normal cartilage. Both IL-lbeta and
TNF-alpha SfRitiate th&ir b8 prittictioRsnd the gt6lctioh §C¥e tater in the day.
2009/1G1194RCE/ ERP2009653 439 B3 ather eylokines (e, 1k-8;dk-6,and feukbtriene iphibitary factor),
proteases, and prostaglandin E2 (PGEZ2). Synthesis of the inflammatory cytokines IL-theta and

TN aiphe A oot oF it ‘oot ear® orFaFCed i DRteba LS U5 Both Cybos have
been shown taporethcitducd degradation: of cantilageinntro sOtverprloinflanmmatoryichedkines

overexpressed in ostecarthyitis-inglude lL=6,; -8, alleand W-17, aswellas Jeukotrigng dahibitory
factor. [0006]The extracellular matrix (ECM) composing the 10 cartilage is degraded by locally
produced nfatHR MétallGprotéinags “Proinfiarmmaton cytoRies™imtdiding 1LIbeta, INF-alpha, IL-17,
and L3118, ipomEase synthesis afsnatrbemetaltoproteinasesdecrease 1natfix rpetalleproteinase enzyme
inhibitors, agd dec(geattse extra%ellular r@ﬂairix 15 s¥nthesis.€£0007<3] n an attempt t(} reverse r%h?;
breakdown Of tHé extrateilular maﬁ?xjf cﬁo%%ereocy es ﬁlcrgas%eéyn he<i§ of matrix comp%nean s including
proteoglycamsr Eveadhough thid activity inclteases, anist lossceftproteogipcanstindhe pper 20

cartilage layer is S%Q%&Etggnanti-i@gamrggtgég gyt&@lq;i@’und inthe synovial flyid.of gsteoarthritis
include IL-4, IL-10, and IL-13. Their role is to reduce production of iL1beta, 'I‘NF-aIpha, and matrix

metalloprotéitfasas zand thhibit rsstagtandiitelease JEGcal prodiictionr B §rGWth Bffel-25 eifferentiation

factorg guch as insiinslike: growth-fagtaral, teansforning grawth facters, fibreblastic geawthsfactors, and
bone morphogenetic proteins also stimulate matrix synthesis. WO ‘ ,
2009/1011945CTIEPTEG TS L7394 Stiste Y ﬂ?e""APf‘toééécﬁFr%ﬁﬁii%%ﬁ%le phAFMARsIEgical

therapies cytokines, growth factors, aggrecanassas, and matrix

dee

metalleoproteinases In addition to water, the extracellular
matrix is composed of proteoglycans, made up of
20 glycosaminoglyeans attached Lo a backbone made of hyalurenic
acid, entrapped within a collagenous framework or fibrillary
matrix. A gignificant protecglyvcal in articunlar cartilage is
aggrecan, wnich binds to hyaluronic acid and helps provide the
compressibility and elasticity of cartilage. Aggrecan 1is
25 cleaved by aggrecanases, leading to its degradation and to
subgequent ercsion of cartilage. The loss of aggrecan from the
cartilage matrix i1s one of the first pathophysiclogical
changes cbserved in OA.
[0005] Cyvtokines produced by the gynovium and
30 chondrocyvtes, especially 1L-lbetsz and Tumor Necrosis Factor
alpha (TNF-alpha), are alsc key players in the degradation of
cartilage. IL-lbeta is spontanecusly released from cartilage
of ostecarthritis but not normal cartilage. Both IL-lbeta and

TNF-alpha stimulate their own productiocn and the production of



target palliation of pain and include analgesics (i.e. acetaminophen, cyclooxygenase-2-specific
inhibitors, non- 5 selective nonsteroidal anti-inflammatory drugs, tramadol, opioids). However, the
plinica} presge] t%(t)ial%ﬂ 901f1 &steoart‘hritis i; usually monoz_irticular or (_)Iigoarti %ﬂg%g}yﬁ%tion.s. in ‘
intensity and [ocalisation over time. It is therefore logical to consider local therapeutic modalities in
order to 10 avoid untoward systemic effects. Severgl compounds have been used intra-articularly
(e.g., glucocorticoids, hyaluronic acid) or topically (e.g., capsaicin, methylsalicylate). However, for
example, the_benefit af intra-articular glucocorticoids lasts ) rron, M. .C., 2007, J. 15
Am, Osteop()%t frloﬁgﬁskz*l%-g ). 8089]’P0%§sa%:’chfr?de%s' foc?rﬂ% %I%%s\g%%/ﬁ%(ﬁﬁalls%%s%?egc%gnition of
the potential ailifyris grovuin: st frémttheif bidlegicaraétvity; on8Bithe MostiRforantproperties
of polysacchagides;ingenerat is.their ability. t0,2Q form:hydreggls. Hygdrogehfermation canygecur by a
number of mechanisms and is strongly influenced by the types of monosaccharide involved, as well as
the presenéeBRE Fitare GFsublituent §reeds PolySdtcharidd geffotthatidh 8 GERBRIY of two types:
hydrogen bpaded antkinnic: Hydsegen-bonded gels 2o arestypical of moleculessych aswagarose
(thermal gellation) and. chitosan (pH-dependent gellation), whereas ionically bonded gels are
characterist?? of é)lalrrr}ca g*éi And c“é;r%ragge%%r%. [O(.‘%l%] %rote%éﬁ/%:gﬁzag?g%%%gf the %Lagj%F e
macromolectiesdonned 5 articularcatifage. Thesesmoletcules=30 cohsist bf & coté pFoteirrafd
covalently aftached glycgsaminaglycans.(GAG) chains. The GAGs,are-long, unbranched
heteropolysaccharides, consisting of repeated_disaccharide units, with the general structure: Muronic
acid amino §883F1 wo 2000/18% 194PEHER20087551 7995 The (&titHge-SPBEMT GAGS RRIude
chondnajtin 4asulfatedglucuranic acidanghib-acetyl-galactesamine withran SQ4 on thend+carkon

position), chondrg)itin 6-sulfate g%lgcur nic.ac% aargnqal\é-acetylé aglagto&génine. ‘A’ET aCQ.SO4 ‘the

6-carbon p(gls?t?gn 5%hd Kerathin Sulfa erfglariactose and N-aé tyngLucoséml:he with an°s04 on the

6-carbon pdsition). [00FIHheseamolééulés arezcapablé of formihgdnairegel egmptexasswithioppositely
charged ionjg polymers, particylarly the cationic polysaccharigle. chitosan. This ipteraction may 10 form

the basis of a new materials approach to cartilage tissue engineering. The other important cartilage
GAG is hyafiirhiteacid (glicuironieacid aRtdN-acefi-giacssamifs]: s olkitle isTohedfthe major
components i syaevial fluid. Hyaluronic acid molecules are also present in cartilage matrix as the 15
backbone str in proteoglycan aggregates. In general, hyaluronic acid plays a major role as an
organizer o1ifl?iloi:ggftraceIIuIar%n\éatrﬁ(r.1 Pafi i%crjn %?alﬁf%nlxceéfcﬁﬁ %Eerﬁ%ﬁ)y}e:)& %%&aggt‘?ﬁctﬁ%l tg’l%?naterial
because of dsthighendletatar weightiand geliformingcabitity. The preperties of théawlecule fnay be 20
broadly altered by,chemjeal,medification, £or gxample. pagfial esteyificatin of the gagboxyl groups
reduces the water solubi ty o?t e polymer and’increases its viscosity. Extensive esterification
generates raterials that forhs dERer-ingolble filhscor Sivellaplesysls YERTRS and behgyl &kstified 25

hyalurggate-memhranes haye.excellenthealipgLespensesand biodegradability propentiese fhe fully
esterified membranes have in vivo lifetimes of several months, whereas the parti %\éesterified forms
i

: a €
have been SHOWA to-Begrafe Rt atew Wetks. 50 061 5fiRHitronidacidisraspdisibléfortte

I1-18, and IL-13. Their role is to reduce producticn cof IL-
1beta, TNF-alpha, and matrix metalloproteinases, and lnhibit
prostaglandin release,. Local producticon of  growth and
25 differentiation factors such as insulin-like growth factor 1,
transforming growth factors, fibroklastic growth factors, and

bone morphogenetic proteins also stimulate matrix synthesis.



viscoelastic quality of synovial fluid that acts as both a lubricant and shock absorber. In synovial fluid,
hyaluronic acid coats the surface of the articular cartilage and shares space deeper in the cartilage
among CO"%QSQJ@[J&?@E“ WO 2009/101194PCT/EP2009/051739 6 sul g p{&tﬁgg%gans. It
protects the cartlpage and blocks the loss of proteoglycans from the cartilage matrix into the synovial
space, maintaining the normal cartilage matrix. In synovial fluid from knee joints in osteoarthritis, 5
concentrations of hyaluronic acid, glycosaminoglycans, and keratan sulfate are lower than in synovial
fluid from normal knee joints. Additionally, experiments using rabbit synovial cells showed that the
proinflamm@fayyedkitBe IAMeta and TNF-alpha stimulate the expression of hyaluronic acid 10
synthetase, which may contribute to the fragmentation of hyaluronic acid under inflammatory
conditions. B3&hous hyalufohic §Bia'may EilitAE tie pfodtichion bf Hewi§ synthesiZ&y fyaluronic
acid. Hyalurenig«#cid aad tesivatives have been used@s therapetsic aids:intheitreatment of 15
osteoarthritcjﬂs as a mean eof imprgvig CI’l{%l}?{ricaetriloan gf_ Qr_ticuleatiggiscurfaci%%gnd %%L%Ss reduciggjoint pain.
Several in Vitro culture studiés havé also dsé(r]‘nonsstrated%ﬁaﬁwy*aTuronic acid has a Beneficial effect by

inhibiting chendrotytic chondrolysissmédiated by fivroAeetinrfragment. Hyalgronicaein20has also

been ShOW'afﬁq baye antiinflapmatory, effeets, as well.as inhibitory sffects gnfrostaglandin synthesis,
and proteoglycan release and degradation. [0013]Chitosan, a partially de-acetﬁg}gted derivative of

chitin, found n drikrbpbd XoRRERdIT E2ahotier 25 Frotedgtycdif a lifeh pdlysateraridd Eonsisting
of beta (1-4)dinkeg:-Rrgluegsamine residues vith: a varieble-number of randomaly logatedt ore

N-acetyl-gllj[cos.am ne groups. It thus share sqme chara%teristics WEQ_ t\;/arious GAGs and Qgﬁlluronic
c

acid presen 95 Brficular caﬁﬁ%%%a, %Jépeﬁccﬂ%g onht%léag)oeul?cé” and %%aprepja?éstiojﬁnprggéigﬁre, itosan's

averag® mealeculdr weightamay rargesfrom ajolg S0sto about 1600 kbar Comimertially available
preparations have degrees of deacetylation ranging from ,ahout 5010 ahou ,900/?1-38]?%%{% a

semi-crystalline polymer and the degree of crystallinity iS a function of the degree o
M4)209/10f94bCT/EP20@9M‘7§ vz (e.g., capsaicin, methyligalicyvlate).

However, for example, the benefit of intra-articular
glucocorticoids lasts only a few days (Barron, M. C., 2007, J.
15 2Am. Ostecopath., 107, ES21-27;.
[0009] Folysaccharides form a class of materials whose
recognition of the potential utility is growing. Apart from
their Dbiological activity, one of the wmost Impcecrtant
properties of polysaccharides in general is their abiiity to
20 form hydrogels. Hydrogel formation can cccur by a number of
mechanismg and 1s @gtrongly influenced by the typas of
monosaccharide involived, as well as the presence and nature of
substituent groups. Polysaccharide gel formation is generally
of two types: hydrogen bonded and ionic. Hydrogen-bonded gels
25 are typical of molecules such as agarcse (thermal gellation)
and c¢hitcsan {(pH-dependent gellation), whereas i1onically
bonded gels are characteristic of alginates and carrageenans.
[0010] Proteoglycans are one of the major
macromolecules found in articular cartilage. These molecules
30 consist of & core protein and covalently attached
glycosaminoglycans {(GAG) chains. The GAGs are long, unbranched
heteropolysaccharides, consisting of repeated disaccharide

units, with the general structure: Muronic acid amino sugar.



deacetylation. Crystallinity is maximum for both chitin (i.e. 0% deacetylated) and fully deacetylated (i.e.
100%) chitosan. Minimum crystallinity is achieved at intermediate degrees of deacetylation. 5
[0014]Much of tt&e }ogtegrltial of chitosan as a biomaterial stems from its cag'c%nmigzr{}%}é:r_}%agd high charge
density. The¥ &%P&é dénsity allows chitosan to form insoluble ionic compfexes'or compfex coacervates
with a wide variety of water-soluble anionic polymegs. 10 [0015]In fact, chitosan oligosaccharides have
been shown to have a stimulatory effect on macrophages, and the effect has beenlinked to the
acetylated residues. Furthermore, both.cos nd its parent molecule, chitin, have been shown to
exert chem%%ﬁrac?ﬁjéte]f}eac?se on'1 rlléﬁhﬁt(?opar%sg in vitro and i vi\(/:o'.olrrlmdvjin\(/)ol,tC clhr}'tosansl%?jé%rgded by
enzymatic hydrolysis: e arechanicdl Propertied of chitosars staffeldy aré nidin dependédst on the
pore sizes and pore grigntations, [0016]1Hyaluronicacid .3 glycosamineglycan.is widely 20,used for

the treatment of osteoarthritis of the knee. A survey of 2 general practices in the United Kingdom
showed thaf aBo8E 1506 8t patieR@ERWRIT ostebartiitisTeceNRd intfa-articarsr treattiéntwith nyaluronic

acid Prgparations:-Because of itsadscoelastictuality, trmayreplace,syrqviabfiuit: 25 Futthermore, it
may reduce the %ercoerpt%: n of pain. Eeneficial Qmole(fular and cellular effects have also been reported.
15 f

. ancF 5 p=Carhon . pOSLliio s : N .
Hyaluronic ac frequenﬁy appﬁle %y ifitra-articular injection, yet the evidence concerning its clinical
relevance id @0iflitting. StateTofzthe-arpsystehtaticaeviensraridimetst 30camalyseswere pablished

recently, and their.authors cancluded _l;%tﬂgtréa%rygg@rﬂya%o%i&i%@,b%ﬁm@m% effect; a

clinically meaningful effect meaning an improvement of at least 15 mm on the visual analogue scale of
pain (Bellarif &t &122006). Thése- dakrotmithehasis foP fieuse TW@ interaction may

2009/1Q1194RGTLER20091051 739 8-fintratarticulas agministration of hyaluronig.acid g patients with
osteoarthritis. The benefits are sometimes noticed onéy one ye:i\r afterjnjectiqnshand, in some
experiment§ Rjettiohs Tust b& petdtited tHFSeE 16 five-tifies’s 8 Week (Barron “NE T2 2807).
[0017]Alpha:2iadrentng crreceptordijjdnda@specially agonisis asedings coffmoenlyasedunanedical

practice as agtifyperiens ye.supstance.and i giical gragelhesiolaay:as campgnent k. ggneral and

Iocoregionajf anaesthesia and 10 analgesia. They produce anxiolysis, analgesia, sedation, anaesthetic
sparing effexts-and'peAcopetativetientodynaiiie sebilizing effe&tst Negative hedrotedcity studies
allow their use-(mainly clonidine) by systemic and-perimedullarroutgs and forperipheral perve blocks.

Among the clinically 15 available alpha-2-adrenareceptors agonists, clonidine remains widely used:
the substaricéds Yevoid of HetifotsXidit? arfd diSpiays fee? sidd effBcts (& Hypdtension and sedation)
than the maretpoaient and alsormore alpha=2-atltenergic:feceptarcseldective iagonigi L dexmedetomidine.
CHOMdMG,%P%%?%g%&EEI biomaterial because of its high molecular weight
and gel forming ability. The properties of the molecule may be
20 broadly altered by chemical modificaticon. For example, partial
esterification o©f the carboxyi groups reduces the water
solubility of the polymer and increases 1its viscosity.
Extensive esterification generates materials that form water-
insclukle films or swellable gels. Ethvl and benzyl esterified
25 hyaluronate membranes have excellent healing responses and
biodegradability properties. The fully esterified membranes
have 1in vivoe lifetimes of several months, whereas the
partially esterified forms have been shown To degrade within a
few weeks.
30 [0012] Hyalurcnic acid is regponsible for the
vigcoelastic guality of synovial fluid that acts as both =a
lubricant and shock absorber. In synovial fluid, hyalurcnic

acid ceats the surface of the articular cartilage and shares

space deeper in the cartilage among collagen fibrils and



20 2-adrenergic receptors partial agonist, was used primarily for the treatment of hypertension. This
drug stimulates alpha-2- adrenergic receptors in the vasomotor centres, causing a reduction of

sympatheti%péjgﬂ%% fﬁ 0 the central nervous system. Both cardiac outp%‘ﬁqﬁgﬁ{g%ﬂﬂl resistance
are 25 reducedresuiting in a decrease in blood pressure. Higher concentrations cause a

vasoconstriction by activation of postsynaptic receptors in vascular smooth muscle. However, the
significant advantages of the drug are counter balanced by side effects including dryness of the mouth,

sedation and 30 dizziness, Futernole, Otsr agtiviies.of these oMUl sUBas 1o e

anti-inflammatory effect have névér been reported y oral administration. [0018]Besides the
well-known Eralgesic effécts v spitaliyadministepaddipiia- 22adrenéffic(@phalX dddrefidEeptors)

agonists, theirperipheralyse-hasheen cammenly-repored-in acute pain genditiens. sKor pen-operative
analgesic techniques, clonidine is added to local anaesthetic in peritroncular nerve blocks to enhance

potency and BFHGH of analyelia. 20UATER ARRRI.: 20657 Giz-ClEBer POREEP23665 Mtifphy DR "A
non-surgicat appeeach: ta lavs hask paig'zMetk HealtraRi &, 2000): deurthern injiararticular injection of

clonidine and its adjunction to local ,anaesthe.ticH solution for_intrayenous. regi n% anaest@sia have
also dispIa%%%rﬁﬁ#oc%e%%@%eeﬁ@eﬁ? (?O&qr?ﬁ:ar%gl et al ll%Q@@?H%#ae%%h?llﬂgQ. ;r%enlfklﬁrl\l}.[ll,EL et al.1996;
Reuben S, &tk 1999): Howeved L ihesedlfacts grecemlytasighedtoiast feoa tdw Apnrs’aad not days

or weeks. [0Q19]4Iphas2-adrengceptars agonistsrare:kaown o blockithe dissue coptent increase of

pro-inflaMmatory cytokines, such as TNF-alpha and =beta and increase the tissue content of
anti-inflammatory e§tkine SEGEWESThiT REs b&a® REFMIA inflainmatsy melropathicpain model by
partialy hgatiomehsciatie nerve,ily applying locatly alpha2-atsenergic recepioeaganiste byqgeripheral
nerve blockhSu[nmary £0019a3l a fir%} aspect %Iiere istprovided a %h rmaceuticgl comgosition,

P o L. OITL ACT under i) Ao T O 17, CONMadlTiIons . . oge LS
comprising p%ssﬁ%fy anadequate pharmaceufical carrier or diluent, a g ycosammoéﬁygan %elng
hyaluronic dcid britsrderivative fan effgctiveaambunt bk a cohtpoundaaitivating the Alphee? adrenergic

receptor, being an.alpha 2 adrenergic receplaragopist selegied from the grgupycongisting of clonidine,

paminoclonidine, dexmedetomidine, detomidine, medetomidine, mivazerol, lofexidine, idazoxan, and
apraclonidifie: fr uSgdft the trshtnicht aRdfdthe Préventiontdf actite 6F&hrdri& dStssHrticiés and/or

symptams ysintrasarticplar;ipjectien. [0019BURA a sesond aspeet, theye is provided accompasition
comprising possibly an adequate pharmac uti%aj carrier or diluent, 0,1 to 100 rrg%/ kegrogbody weight
of a glycosdminog t_rﬂ'ilgin% TIFORICACd o its d&vAtivas - @)%ﬁ.‘LQ fo°1 g 8Fd ‘compduind
activating theialpha 2:adrenergic neceptorrbeing ah=alphz 2 adremnergicireCeptor mgohistselected from

thg croup cQn iati_n%ggclogidigghg%@aoaqon?gg@e ggx% etq%@jggtq%tgmigm& g}%@gwding,
mivazercl, lofexidine, idazoxan, and apraclonidine. [0019c]In a third aspect, there is provided a kit of
parts comprigiggdrolysis mediated by fibronectin fragment. Hyaluronic acid
20 has alsc been shown to have anti-inflammatory effects, as well
as inhibitory effects ocn prestaglandin synthesis, and
proteoglycan release and degradation.
[0013] Chitosan, a partially de-acetylated derivative
of chitin, found in arthropod exosgkeletons 1s  ancther
25 proteoglycan, a linsar polysaccharide consisting of beta (1-4)
linked D-glucosamine residues with a variable number of
randomly located N-acetyl-glucosamine groups. It thus shares
some characteristics with wvarious GAGs and hyaluronic acid
present in articular cartilage, DBepending cn the source and
30 preparation procedure, chitosan's average molecular weight may
rangs from about 50 to about 1000 kDa. Commercially availlable
preparations have degrees of deacetvlation ranging from about
50 to about 90%. Chitosan is a semi-crystalline polymer and

the degree of crystallinity is a function of the degree of



a vial with the composition as defined above, a device for delivering the said composition to an
inflamed joint of a mammal subject and having, reservoir means for storing the said composition,

piston mear{‘sfégg‘\)@]bolﬁgqlong the longitudinal axis of the reservoir for dlsB%

phaituaceutical compo‘sﬁion, and an hollow needle mounted on said reservoir means fl(‘)gr delivering the
said pharmaceutical composition to the peripheral nerve of the mammal subject. [0020]The disclosure
is related to a intra-articular pharmaceutical composition for use in the treatment and/or the prevention

of acute or chronic gstecarricular diseases angd.acute gr chranic egteogliqulatsymptoms, gspecially
osteoarthritist this composition comprising possibly an adequate pharmaceutical carrier or diluent a
glycosamin®glyéan -t ¢émpatihd setivating theCalphali2 balfatkrgicrecepto? 310 ChossibiFa sufficient

amount of ap antizipflammatery agenttcampaeund). (differgnt from-alpha 2.agonist) preferably selected

from the group consisting of a steroidal anti-inflammatory compound (such as
prednisolorféE@&iniethasthe, betamethasone, triamcinolone...),a non-steroidalanti-inflammatory
compound (EuEh4gs ibuprofensdielofendc, najproxenpadisease modifyinghantirheumatie drug(such as

methotrexate, leflunoimde etc...), an.anti-0D20 agent,.an anti-cytokine a; t(ﬁu pla a y l,
anti.-1L6, anti ?El-al% ,rér? antic"-%‘?\%li—sag@%??sué%sasglcr?fﬁiiﬁéb? et%a%n%#ggrptfgggalirﬁémaé rgtljjxglmab, etc)
or a mixturelttreréofy andie pessibleStéa eeliy (diffeentiatddicrorst), preferably dduit-Himéan

mesenchymal stem cells\or.(non human)embryonic-stem cells ;having anti-inflampmatary and

regenerative properties. [0021]In the pharmaceutical composition of the disclosure the
glycosamin¥giyganis p tHE R MR St ffdtrix, preferably in the form of a paste or a gel, more
preferalply ajobydipgel with a sufficieat-gmotni obaaraqueaouscselvent: 0GR Advantageausly, the
compound interagtingowi%ha Jgg_glpg%-gﬁaq[g{]e%c éefcfe%gr i% an %Iaochlaér%haad(ggg(’ergigﬁ Jeceptor
agonist?7 [Oﬁfﬂf’n the composition accor‘élng {0 the disclosure
effect has been linked To the acetylated regidues.
Furthermore, both chitosan and its parent molecule, chitin,
have heen  shown to exert chemoattractive effects on
15 neutrophils in wvitro and 1in vivo. In wvive, c¢hitosan 1is
degraded by enzymatic hydrolysis. The mechanical properties of
chitosan scaffolds are mainly dependent on the pore sizes and
pore orientations.
[G0186] Hyaluronic acid, a glycosaminoglycan, is widely
20 used for the treatment of osteocarthritis of the knee. A survey
of 2 general practices in the United Kingdom showed that about
15% of patients with osteocarthritis received intra-articular
treatment with hvaluronic acid preparations. Because of 1its
vigcoelastic guality, it may replace synovial fluid.
25 Furthermore, it may reduce the percepticn of pain. Beneficial
molecular and cellular effects have =zlsc been reported.
Hyvaluronic acid 1is freguently applied by intra-articular
injection, vet the evidence concerning its clinical relevance
is conflicting. State-of-the-art systematic reviews and meta-
30 anzlyses were published recently, and their authors concluded
that intra-articular hvaluronic acid, at best, has a small
effect; & clinically meaningful effect meaning an improvement
of at least 15 mm on the visual analogue scale of pain

{(Bellamy et al, 2006). These data form the basis for the use



the glycosaminoglycan and the compound activating the alpha-2- adrenergic receptor are not
covalently linked or are covalently linked. 1. [0024] Preferably, the glycosaminoglycan is selected from

the group cgnsisting of hyaluronic acid with low (< 900 kDa) or high (> 9 Il%{;\) I ar mass.
[0025]In the“é:%rzr(1]|r{§sc})gs€|J i6n of the disclosure, the hyaluronic acid and the a%)%ﬁ aﬁgrgg}r%%g%c receptor

agonist are not covalently linked or are covalently ligked. [0026]In the composition according to the
disclosure the glycosaminoglycan is selected from the group consisting of proteoglycan, chondroitin

sulfate, keratin sulpha C..yalugnic acid,(inclyding,thejy derivatives),, chilosan. a chitgsan of chitin
o S5 TThe S e Soa

derivative, or a mixture thereof. alpha-2-adrenergic receptor agonist is selected from the

group consistihg ot etoniding; p- apipeeloniding tramefidne, BBFermoe: (2 iMklazehdineines
ylamino)guingxaline, dexypedetomyidine detomidine; Medetomidine oxymetazonline stizapidiae,
mivazerol, lofexidine, xylazine, guanfacine, guanclofine, guanoxabenz, or a derivative or structural
analogue tHEFBEE Hijsha-SmetiARGTehefinB &2 e pERolB TidSHaRf, 6FaiAS2-Bhiddg e~ t1mes
5,.6,7,68etrahydend Scthiazelos-d)azepjne diMG1. [0028]Theinventorshavediscoveredthatthe
pharmaceui%%l cp{nposition ace rgi[]g_té)é[he disclosure is suit,gble far.a freatment égﬁ%\ﬁntion of

. Ienerdgic, rece ar 2 Nds o .
acute and chronic OSt(E,‘OaI‘tICU|€:llp Iseases ana as%omateg symptoms (legspemally 0] teoartlcu¥ar pain,

loss of mobility ot frsction) sof dnflammatonporigin, suehds osteoasthiitis) degensrative areritis,
gonarthrosian%qwﬂg%@méweot@%i@é@%@atgﬁsag%erém@ﬁdéﬂqn%%w@magm@%@ineyglved,

such as autoimmune diseases, especially rheumatoid arthritis and systemic lupus erythematosus

(SLE) spon8yBarhfsitathied, pokifigaiia rétifatice Sik§Rsig Spondiyiife Reitere SyRdfome,

psoriatig arthrepathy: enterapathic arthitis-@related:tosinflamimatory: bowek dispasecsuchias:,

haemorrhagic coIitiT':,1 aTr:]d Crohn's diseas@egfneuropathic arthroggct%y, acute rhe%@gggfever, out,
the pr

chondrocal |HS§i§Fca(?cujjﬁ1 1 WAnoThe@rcé:r%boaﬂﬁenF Sf %ggﬁf‘ disclostre i€ 'refatéd to the

use of the phasimatéutical campesition foNtmmanufactererof-a nigdicament irdthestreatment and/or
the pfevent@ﬁe%féh%%emenﬁgfﬁﬂydi889§ﬁ§@{@é@r symptaps (pain) induced by, these disegses,

possibly combined with an anti-inflammatory effect useful for the treatment and/or the prevention of
dSeasesoﬂ§wﬁﬁ@nﬂﬂﬁiﬁmﬁnﬁﬁﬂéﬁhﬁﬁﬁﬁ.nefve blocks. Among the clinically

15 available alpha-2-adrenoreceptors agonists, c¢leonidine remains
widely wused: ths substance is devoid of neurotoxicity and
displayg fewer side effects {i.e. hypotension and sedation)
than the more potent and alsc more alpha-Z-adrenergic receptor
selective agonist, dexmedetomidine. Clonidine, a potent alpha-

20 2-adrenergic receptors partial agonist, was used primarily for
the treatment of hypertension. This drug stimulates alpha-2-
adrenergic receptors in the vasomotor c¢entres, causing a
reduction of syvmpathetic outflow from the central nervous
system. Both cardiac output and peripheral resistance are

25 reduced resulting in a decrease in blood pressure. Higher
concentrations cause a vasoconstriction by activation cof
postsynaptic receptors in wvascular smooth muscle. However, the
significant advantages of the drug are counter balanced by
side effects including dryness of the mouth, sedaticn and

30 digzziness. Furthermore, other activities of these compounds
such as anti-inflammatcory effect have never been reported by
oral administration.

[0018] Besides the well-known analgesic effects of

spinally administered alpha-Z-adrenergic {alpha~2~



[0030]According to'a preferred embodiment of the present disclosure the composition presents a
preferred formulation, preferably being an injectable solution for delivering an efficient amount
(therapeutic dose) of the active compound present in the composition to a mammal subject including a
human patient, especially in the knees, the hips and the spine of the subject. [0031]Preferably, this
injectable solution comPrises from about 0.1 mg to gbout 100 mg/kg preferably from about 1 mg to
about 10 mg/kg of body weight of this proteoglycan and/or glycosaminoglycane preferably in the form
of a proteo - d rog : comprise fro Qut Q.1 mg tg about.100 'Mg/kg of patient
_body Weigh%!%%%eﬁ?kﬁg frocr)%/ng abo%l&)ﬂgljl%g%b ar;)lgétgo.% mr%)/ %6%%%%% bou@ﬁ/eweigﬁtsof a%r? h ‘
anti-inflamrR &GP &b pRRIIBEIRgY BoRpotmdiactvating tHe alpha-2-Bdre e gicrepeptor i preferably
an alpha-2-agrenargicreceptor:aganist, mare preferably fropsahout 3 pg ta. abut 1500 pg of said

alpha-2-adrenergic receptor agonist, still more preferably from about 30 ug to about 500pg and even
from 50 pg 16386 b’g?%?%%?ﬁ%%vﬁ)fgéfbcglﬁh&-‘? &ArBAERAC RREPISIYagorist 10832 The
injectable soluutiends adeguatefovimra- artictlas administpagion{percutangous injectian) in ajjoint of a
mammal subject, preferably of a human a}iept.ﬁ&)OS:ﬁ]This formulation is also adequate for local
administration Rpercutaneous njection infor in the Vicnity?af andfiflantéd joiif of 2 fantthaFsubject,
preferably ¢feal 3.3 hahtdn Fatient), lozabadministrationripjection-that goesconeerrthe epidermis, the
muscle or : 4]The isclosure is related to the surprising discovery that

this intlraartaicgz%lSlcrel gﬁ?ﬁ%@%&%%fo% %a?naﬁ"lsa%p Sl%]gét,sﬁgrtigﬁlgﬁ*y aaﬁl?r%gﬁgp‘atgle%t c%) (tjhlig’ =on
pharmaceufiesdl carhpasitibAtesuls rPaa improaesiastesyrmitemslassotiated aithcottenairticular

diseases sugh-as ayelief obesteoarticylarpain,an improvernentof jgint mokility and/or fyaetion, a
decrease in articular accumulation of inflammatory liquid, a shortening :of the time to onset of the
therapeutic&etivity of the fifst @dmponent Efivefease iff therduratidf of action ot #ie firstepponent

and a reduetioneet jointdegeneration ogits Pregress Possibly indeged by the aboyementioned
diseases or patholqgies. [0035]The disclosure is also directed to a method for a treatment and/or a
prevention {propfiyiixis) of a condition selected from the group consisting of the above mentioned

- diseases or{$@hpfoms throughl ah administratipnde acrmammad subject, prefesably:adwsman patient of a
sufficient at;gggg}(of tQ é)haccm%%%l.le'[icalhcorm%%%ition.of C;[Thg disclosurf:, through an.intra-articular
administration. particUlarly in“the Kiees. the hips and e Sping of the mathmat SObEREPretérably the
human patiest {8036 comisinedziatratificalarrad ministrafidid oé hyalurodic acidrandsan alpha 2

adrenergic feeepiar aganishallos fol, 7. sharer angel of agtion, aJonger duation gfaction, for a

superior or at least equivalent efficacy and/or a possible decrease of side-effects associated with
hyaluronic &8l af@#ith 88RHFistiafon ofaipRa2admkenargieticeaplor agamsts. [003H Theby

compositior are:method-eftherpreseni diselosurealse allows agdecraase afthe number of required
administrations to obtain.a desired efficacy and allows for a faster onset of action. "14 [0038]A further

embodimerft FHHEPTESa FESBRITisTerited 16 a kit S ESmprisfy énebPRbre vials with the
elements (carrier/diluent, glycosaminoglycan, 2-2- adrenergic receptor compound, anti-inflammatory
agent, stems.,(agﬂyﬂ':gl a combination thereof) of the composition of the invention and a device for
delivering th'mr'%osition to an inflamed joint of a mammal subject preferably a human patient

suffering from.the above mentioned osteoarticular diseases or sympto ain) and. havin
9 HFD{Ea? In a g%rst aspect, there ig p odygég)a é%armaceuégcai

composition, comprising

- possibly an adeguate pharmaceutical carrier or diluent;

- a glycosaminoglycan being hyaluronic acid or its derivative;
an effective amount of a compound activating the alpha 2
adrenergic receptor, being an alpha 2 adrenergic receptor
agonist selected from the group consisting of tlonidine, p-
aminoclonidine, dexmedetomidine, detomidine, medetomidine,
mivazerol, _lofexidine, idazoxan, and apraclenidine,
for use in the treatment and/or the prevention of acute or
chronic ostecarticues and/or sgymptoms by intra-articular -
injection.



reservoirmeansforstoringthispharmaceutical composition, piston means movable along the

longitudinal axis of the reservoir for dispensing this pharmaceutical composition and, - a hollow needle
" mounted on said reservoir means for deliverigé; this pharmaceutical composition to the peripheral
nerve of the mammal subject. [0039] .These aifd other objects and features of the disclosure will
become more fully apparent when the following detailed description of the disclosure is read in
conjunction ygth $Be accompanying £xsmples asgdiguresh8rief despriptivfest thecfiguresiaidnables
FIG. 1 showgother\llé% scale assessing pain from 0 "no pain at all" to 100 "maximum pain" after 3
intraarticular adrainistration of clonidine 150 pg and hyaluronic acid at day 0, day 7 and day 14 in 2
patients sufferipgsfedmigonartadeT RICE PEREWSIHE WOMACTEDHE AssEsSihg Pl and function of
the knee after 3jindrazastictiar atgér)dniﬁgatpp of snidine 480 pg and, hyalyronicagcidat day=6, day 7
and day 14 in 2 patients suffering from gonarthritis (worse situation = 96). WO -
2009/101198PEFERFI0NO51 738 954 FE. 35hdirs theked§esne score assessing algofunctional
score of the kneg, afte; 3 intka-articular astministratiomn ofisibnidioe (had-pgpanddyalusdnitiacid at day 0,
day 7 and day, 14 in 2 patients suffering llf)rLQ_r’rJ1 onarthrg isl_g\évor%e SQUOEE‘}L%’] % =, %4).?@(&% ,EQQWS the
VAS scale a85B8EoT&in ffom 0 "0 pam at all” 6100 "maximim pain™ after ohe intra-articular
administratieyof. thonidird 460ady dwbhydlbroniracid atday 05 Ingatieht suHferingfrom coxarthrosis.
10 FIG 5 shoys tggié’ﬁ“éé&score assessing pain and funglion,of the hip afierane,intraarticular

[

administration o?cl_onl ne 150 ug and hyaluronic acid at day 0 in 1 patient suffering from coxarthrosis.
FIG 6 showsieEeguésné SE6Ye &4863sihgi7arHhd RREtiGR BFI5IRe FiF after one intra-articular
administration of clonidine 150 lig and hyaluronic acid at day 0 in 1 patient suffering from coxarthrosis.

Detailed des%_@.bocri of the ir_lv_entijrcgn a[oé}i‘;%hgs@égk'ﬁ”Hﬁé%%iCE?f;Q&}iﬁ%% hg_rgg‘treégr%arttg a
- percutaneous injection of a joint with the pharmaceutical 25 composition of the invention.”[0041]The
term "local aeRfiistrafién” as used herein refers to a percutaneous injection in or in the vicinity of an

inflamed joint. Lgcaladminigiration jnjectiqnthus eoncerns the gpidermis, the dermis, the muscle, or-
any deep organ. 30 [0042]The main advantages to local administration are
- & device for delivering the said composition to an inflamed
~ joint of 2 mammal subject and having, |
- reservolr means for storing the said compesition,
-~ pilston means movable along the longitudinal axis of the
reservoir for dispensing the sald pharmaceutical composition,
- and an hollow needle wmounted on said réservoir means for
delivering the sald pharmaceutical compesition ©o the

peripheral nerve of the mammal subject.

{00207 The disclosure is related ﬁo a intra-articular

pharmaceutical composgition for use in the treatment and/or the
prevention of acute or chronic ostevarticular diseases and
acute or chronic ostecerticular sympioms, especially

osteparthritis, this compesition comprising
- possibly an adeguate pharmaceutical carrier or diluent
- a glyccsaminoeglveoarn

- @ compound activating the zlpha-2-adrenergic receptor



to selectively restrict the analgesic and other effects to the WO 2009/101194PCT/EP2009/051739 16
injured areas. Furthermore, the local administration allows for high local concentration levels with little
or no systemic release. The local administration and the intra-articular injection of hyaluronic acid is a
recognised treatment of the 5 above mentioned conditions. [0043]The local administration and the
intra-articular injection of alpha 2 adrenergic agoni tg, are easily realizable and provide long lasting ‘
effect in combination with proteoglycans. In conseguence, the problems related to 10 placement of an
invasive drug delivery s,)éstem and the problems of bothersome side-effects, due to systemic release,

can be strongly miifriz&d *Hellth T8ltad titlity 3Fe™ patiéit sétisfadforrand toRbmICa8sessment |

might be improved yétit suctrartreatment, especiaiyiachronfe-eanditdng45 2  agonist)
[0044]Preferably,theadministratedce undis selected.from the group consisting ofa _ .
glycosaminoglycan: for ezéfr_ﬁﬁle ﬁy‘g{%%)%n?c% ac%rgﬁn 2 salt therdor %?an %%Pe%“o?%%%ﬂlroﬁib adid with an
alcohol of the aliphaticchetetocycliewt tyclobliphmtic seties, orevsuiphatéd formsafdiyaluroaic 20 acid

or combination of@@&tﬁ gg@@l@pg hyaluron@egigge%g@glgedpsages of arpéggqggl%%ggsed

hydrogel or a glycosaminoglycan or a derivative thereof will typlcajly be from about 0.1 mg to about
100 mg /kg body WeigHtHet He§F6r-fromrabo@t 0.5 /iy tota5ott A8 mg/lkg bédy Welghtseraday more 25

preferably from aboit-2 maitoabout & ma: by bodyaueight par-day,and suitable dosage-ameunts for
alpha 2 adrenergic receptor agonists. [0045]Ina preferred embodiment,thealpha 2

adrenergicreceptdragdmstifabeclGhdimelp 80 afhotioridife Hidmentditg, 5-bidmehe- (225

imidazolidine-2- ylaminejgeinexalineidexmedeiomidine detomidine, medetomidinggexymetazonline,

tizanidine, mivazerol, Iofexidir% ] xg/lazine, guanfacine, guanclofine, guanoxa?%nz, or a derivative or
= sLL¢, anti IL- .

structural analogu®ther&sf- 3 ‘Sjﬁ% \iB%209M0} 194PC DEP2009/051 745 17

methyinorepheriné azepexolenndoiaiin Szallyl-2aminoas infliiximab, stanercsrpt,

adalimumab, rituximab, ete) or & mixture thereof, and,

-~ possgibly stem cells (differentiated or not), preferably
adult  human mesenchymal stem cells or (non  human)
embryonic stem cells  having anti-inflammatcry  and

regenerative properties.

[o021] In the pharmaceutical composition of the
disclosure the glycosamincglycan is present ag a film or as a
matrix, preferably 1in the form of a paste or a gel, more
preferably an hydrogel with a sufficient amount of an agueous
solvant.

[0022] Advantagéously, the compound interacting wizth
the szlpha-2-adrenergic receptor i1s an alpha-Z-adrenergic
~receptor agonist.

[0023] In the composition according to the disclosure

the glycesaminoglycan and the compound activating the alpha-Z-
adrenergic receptor are not covalently linked or are
covalently linked.

[D024] Preferably, the g¢glycosaminogliycan iz selected
"from the group consisting of hyaluronic acid with low (< 900

kDz} or high {> 900 kDaz) molecular mass.



5,6,7,8-tetrahydro4H-thiazolo[4,5-d]azepinediHC1ora compound selected from the table 1 and analogs
thereof. Table 1: 5 Classification of the alpha-2-adrenergic receptor agonists guanidines agmatine
betanidine biguanides 10 cimetidine creatine gabexate guanethidine guanfacine 15 guanidine
impromidine iodo-3 benzylguanidine methylguanidine mitoguazone 20 nitrosoguanidines pinacidil
robenidine sulfaguanidine zanamivir 25 imidazoles 4-(3-butoxy-4-methoxybenzyl)imidazolidin-2-one
urocanic acid amino-imidazole carboxamide 30 antazoline biotine
[0025] In the composition of the disclosuré, the
“hyaluronic acid and the alpha 2 adrenergic receptor- agonist
are not covalently linked or are covalently linked.
[0026] In the composition according to the discleosure
the glycesamineglycan is selected from the group consisting of
proteoglycan, chondroitin sulfate, keratin sulphate,
hyaluronic acid {including their derivatives), chitosan, a
chitesan or chitin derivative, or a mixture thereot.
[06027] The alpha-2-adrenergic receptor agonist is
selected from the' group consisting of clonidine, ol
aminoclonidine, tlamenidine, S-bromo-6-(2 imidazolidine-2-
ylémino) guinoxaline, dexmedetomidine, detomidine,
madetomidine, cxymetazonline, tizanidine, mivazerol,
lofexidine, xylazine, guanfacine, guanclofine, guanoxabenz, or
a derivative or structural analogue thereof, alpha-
methyinorepherine,  azepexole, indoramin, 6-allyl-Z2-aminc-
5,6,7,8-tetrahydroéH-thiazolo [4,5-d]azepine GiHC1. .
[0028] . The ~Tinventors have discovered that the
pharmaéeutical composition according to the disclosure is
suitable for a treatment or prevention of acute and -chronic
osteoarticular diseases and associated symptoms (especially
ostecarticular pain, loss of mobility or functicn), of
inflammatory origin, such as ostecarthritis, degenerative
arthritis, gonarthrosis, coxarthrosis, and other inflammatory
general conditions in which HJoints are involved, such as
autoimmune diseases, especially rheumatoid arthritis and
systemic lupus erythematosus  {5LE) spondyloarthropathies,
zolymyalgia rheumatica, ankylosing spondylitis, Reiter’s
Syndrome, psoriatic arthropathy, enteropathic : arthritis
(related to inflammatory bowel disease, such as haemorrhagic
colitis and Crohn's disease), neuropathic arthropathy, acute
rheumztic fever, gout, chondrocalcinosis, calcium
hydroxyapatite crystal deposition disease, Lyme diéease and

all other degenerative joint diseases.



bis(4-methyl-I-homo piperazinylthiocarbonyl)disulfide carbimazole cimetidine 35 clotrimazole creatinine
dacarbazine dexmedetomidine econazole 40 enoximone ethymizol etomidate WO
2009/101194PCT/EP2009/051739 18 fadrozole fluspirilene histamine histidinol 5 idazoxan
imidazolidines imidazolines clonidine 10 tolazoline impromidine levamisole losartane medetomidine
15 miconazole naphazoline niridazole nitroimidazoles ondansetron 20 oxymetazoline phentolamine
tetramisole thiamazole imetaphan 25 Derivatives of Elonidine 2,6-dimethylclonidine 4-azidoclonidine

[0029] Another embodiment of the present disclosure is

related to thez use of the pharmaceutical composition for the
manufacture of a medicament in the treatment and/or the
pxevéntion of these mentioned diseases and/o; symptoms (pain)
induced by these diseases, possibly combined with an anti-
inflammatery effect useful for the treatment and/o; the
prevention of diseases or symptoms of inflammatory origin.

[0030] Eccording to a preferred smbodiment of

rt
=
(]

present disclosure the composition presents a preferred
formulation, ~ preferably being an Injectable solution for
delivering an efficient amount (therapeutic dose) df the
ctive compound present in the composition to & mammal subject
including a human patient, especially in the knees, the hips
and the spine cf the subject.
[00311 _ Preferabnly, this injectable sclution coﬁprises
from sbout C.1 mg to about 100 mg/kg preferably from about 1
mg to about 10. mg/ kg of body weight of this procteoglycan
and/or g¢lvcosaminoglycan, preferably in  the  form of =a
proteocglycan-based hyvdrogel and may comprise from about 0.1 mg
to about 100 “mg/kg of patient body weight preferably from
about 0.1 mg to about 0.8 mg/kg of patient body weight of a(n
anti-inflammatory compound Deing) compound _actiﬁating the
alpha-2-adrenergic receptor, preferably an alpha-Z-adrensrgic
receptor agonlist, meore preferably from about 3 pg to about
1500 wg of sazid alpha-2-adrenergic receptor agonist, still
more preferably from about 30 pg to about 500pg and even from
50 ug te 250 pg, or about 130 pg (of said alpha-2 adrenergic
receptor agonist).
oo3z] The injecteble sclution i1z adeguate for intra-
articular administraticon (percutaneous injecticn) in a Jjoint
of 2 mammal subject, preferably of a human patisnt.
[0033] This formulation is alsc adequate for local
administration <{percutaneous injection in/or in the wvicinity

'of an inflamed joint of a memmal subject, preferably of =z



4-carboxyclonidine-methyl 3,5-dichlorotyrosine 30 4-hydroxyclonidine 4-iodoclonidine alinidine
apraclonidine chlorethylclonidine 35 clonidine 4-isothiocyanate clonidine 4-methylisothiocyana e
clonidine receptor clonidine-displacing substance hydroxyphenacetyl aminoclonidine 40
N,N'-dimethylcionidine WO 2009/101194PCT/EP2009/051739 19 hyaluronic acid are commercially
available as are clonidine and other alpha 2 adrenergic receptor agonists. The compounds can be
manufactured in a known manner essentially in accordance with the processes described in the prior
art. 5[0047]The term "clonidine™" as used herein refers to N- '

(2,6-dichloropRéRy 1 P4 Siamydro- 1HRRidaz8RBARHAEEAG tludeS BREpi&Mmadsiiticallfiaéeeptable
salts thereof .8« saltsnwith nerganicacidsesueis ag bydiohalie acids, of wjtr.arganic acids, for ‘

example lower aliphatic monagarboxylic o 1(}91.di rboxylic acids such as acetic acid, fumaric acid or
tartaric acic\ilt,§r0§roqnatic carbg%/ﬁcpgéagns{uc lgé:g%fi%%c acid %g%sgoa%%it%%?e. [0048]Clonidine is
employed irathetapaugicaliyeffective arheunt tThes presentinvethtian also afreompasses the 15 use of

alpha 2 adrenergic receptor aganist for the manufacture of injectable formulations for.a delivery to a
joint or a clgsoe r%gigﬁi rt!igl%‘r“éoﬁ'gél t%%?a%eut%é%éé%%?%g%yaggnigi%rﬁ/aﬁl]trgﬁr Tc%?gﬁr in?ggtic‘)%,‘ Wherein
said solutiop‘cermgrisasfromlaboW® pg 16 about I560 ugof sakl alpha-2iadrenergie20 recéptor agon

s . Preferably, said formulation;carpprisgs drom,abeu30.pg {0 about 500.pg of saikalpha:2-adrenergic

receptor agonist. More preferably said solution comprises from 50 pg to 350 pg of said alpha-2
adrenergic Fétebtor agonist it a5referred emboeifiment, tie alphBZE adfEReTdic rédeptd25 agonist is
clonidine. Theractyalcancentration-efclopiding mayMasy-depending enthe natyre-and degree of the
pain syndromes being treated and whether the drug is being administered for therapeutic or
m@phwacﬁgﬁudﬁéégmmatcry liguid, a shoftening ¢I the time to onget of .
the therapsutic activity of the first component, an increase
in the duration of action of the first component and a
reduction of Jjoint degeneration or its progress possibly
induced by the above mentiéned diseases or pathologies.
[0C35] The discleosure is also directed to a metﬁod for &
treatment and/or a prevention (prophylaxis) ¢f a condition
selected from the group consisting of the above mentioned
diseases or symptoms through an administration to & mammal
subjsct, preferably & human patient of a éufficient amount of
the pharmaceutical composition of the disclosure, through an
intra-articular administretion, particularly in the knees, the
hips and the spine of the mammal subject; preferably the human
patient,.
[D036] A combined intra-articular administration of
hyaluronic acid and an alpha 2 adrenergic receptor agonist
ailows for a shorter onset of action, a longer duration of
action, for a superior or at least eguivalent efficacy and/or
a possible  decrease of side-effects associated with
nyaluronic acid and with administration of alpha 2 -adrenergic
receptor agonists.
[0037] . The composition and method of the present
disclosure also allows a decrease of the numbef of required
administrations to obtain a desired efficacy and allows for z

faster onset of action.



[0049]Due to their anti-inflammatory properties, 30 inhibition of pro-inflammatory cytokines TNF-alpha
and IL1- beta and the increase of anti-inflammatory cytokines, such as TGFbeta, alpha 2 receptor
agonists in injectable administration will have applications in osteoarticular WO
2009/101194PCT/EP20091051739 20 inflammatory conditions and in diseases where there are
osteoarticular inflammatory conditions, such as those above mentioned. [0050]According to the
method and the formulation of 5 the invention, an iAfection 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 M&&d| of osteoarti®ufEFFaIAL THEATEIHGH is 9afé devsitrenmajérdARF S sidé effects and

allows for acute aswell.as;10,ghronje treatmentand.ot prophylaxis withoyt the use ottog inyasive

technique. [0051]Pharmaceutical carriers or adjuvant such &s preservatives may be incorporated in an
amount efféctfve fof HiABRIAY growli BF HErdbes §iiéh as batrREFeaBPaAT a8 molds2iTithe

.compositior.ABY, £egventionakpreservative sgatst nicrohiakorntapynation of the,produgt.can be
employed so long as it is pharmaceutically acceptable and is unreactive with clonidine. Preferred
preservatives§ %1?5 affimizrobrlFatomatic alcohdls Sath asBenZyal GSHBt Phdnckyethandi>20
phenethyl alcokel; and the iikey and-estersifpataiydrexyhenzeic:acideammanly seferred 4@ as
gldroxybe'rlzoic acid and

paraben compaunds, such as methyl, ethyl, propyl, and butyl esters of arag C >
the like and” r#ﬁ'tﬁ?eeg tera6f, but ar% ﬁnﬁtr#rﬁ#e %%%gt%.“ P%%ﬁ:"uﬁr@%ﬁ&&r 43 bBAZy 5 alcohol

- and phenox3ethanok: 005210 ptibrallh anaesthetic agent, satka@sitidocainerand the: likes can be
included. Fgg,ggggggtr@gg@ﬁccgggnggg{g%invention the active quantities of the compounds that
alleviate neuropathic pain can be contained together with 30 customary pharmaceutical excipients
and/or additives in solid or liquid pharmaceutical formulations.

[0053]Liquidprepasationssuichassplutions, suspensians-gr:enuisians; of the active inredients,
prepared by dissolving or dispersing the compounds, can contain the WO~

2009/101194PCTHEPR668/659739 21

piston means movable &along the longitudinal axis of the
reservoir for dispensing this pharmaceutical composition
~and,

- & hollow needle mounted on sazid reservoir means for
delivering this pharmaceutical compesition to  the
peripherél nerve of the mammal subject.

[0039] 7 These and other objects and features of .the
disclosure will become more fully apparent when the following
detailed description of the disclosure is read in conjunction

with the accompanying examples and figures.

Brief description of the figures and tables

FIG. 1 shows the VA3 scale assessing pain from 0 "no pain at
all" TOo 100 "maximum pain®  after 3 intraarticular
administration of clonidine 150 ug and hyaluronic acid at day

0, day 7 and day 14 in Z patients suffering from gonarthritis.

FIG. 2 shows the WOMAC score assessing pain and function of
the knee after 3 intre-articular administration of clonidins
150 ug and hyaluronic acid at day 0, day 7 and day 14 in 2

patients suffering from gonarthritis (worse situation = 96).



usual diluents such as water, oil and/or suspending aids such as polyethylene glycols and optional
pharmaceutical adjuvants, in a carrier, such as, for example, aqueous saline, aqueous dextrose,
glycerol, owethanaktdorm a solution or 5 suspension and such like. Fitirarasiditivesssuch as
preservatives, flavouring agents and such like may also be added. Examples 10
[0054]Examplel:Fourpatientssufferingfrom gonarttfitis with knee effusion were administered one
intraarticular injection of about 20 mg of hyaluronic acid and about 150 ug of clonidine in the injured
knee. A seaand andadhird thisa-Beticidannjections wersemeaiined & 1and tddaysnEs lateroBefore each
injection, the intya-articular liquid,was removed me ed._Pain . mobjlity we evg! ted at
baseline (Sgy O)LLI '8-72"hédrs a?t‘etfef‘ﬁe ir?ra—ér%%g ar?rﬁ%%#&jr?sa,%efoarle t ? %%é(%lgn%é%n ( ;f; 7 and
day 14) and atddy 24 . ThE evaluations zensistaiin &0UD0AIM 9isnal20 dngloguendalédiied in by
the patient tecording Béﬂ@ﬁ%i%’d@féﬂHgi”f}%:é’&t&ﬁ%ﬁ@o‘%@@)’ the WOMAC sgaredyvorse -
possible score = 96) recording pain and mobility and an algofunctional scale (Lequesne Index, worse
score & 24). f¥055]As shownfigures 1, 2 and 3, the intra- 25 articular administration of the combination
induced unexpectedly an relief in pain (decrease in VAS from 86.5 mm to 14.5 mm) in 48 hours and
the 2 re-admiistrasivos snduved f@isheydmiprovernenisifvASrscare frot alddin®, Eedtrdagtd6). This
unexpectegh gifect py comparisonlg, g gffeckgh giher Spaupductyas mgniangd fyat jeast 1 week
after the 3rd Injection as VAS score was 13 at day 21. Same results were obtained using the WOMAC
score whicifadaitishamE valuatedc Woiz6asy 16 PPABCBER 209/0519BY2 2 FidhildyF of4RE injured
knee. The JNQMAC sgoredecreasad-fram 61 & basglineta-44:41 and 37 at days 7, 14 and 21.

Likewise the algofunctional score evaluated using the Leguesne scale showed a dramatic

imprQuement with scores decreasing.from 20 5 at baseline tg 15, 13, 12 respectively at day.7, 14 and
21. %%se%r%éu S \%/he?g ?ot%?f? uﬁé%gctaaogsehﬁéla%nslé adid ﬁ&? n(a)L{l éee]{:ﬁ1 %ﬁ%&v%r?too ec}%yaese pain
score by rhére thands nomsin hnstasdrdyses tat eelissessad #6 efficaey andahédieets ¥ hyaluronic
acid do n%gcg%oe%eﬁ%éjv&e%éié!oad@t%age 10 available for clonidine-in.ostegartyits.
[0056]Exaniple 2: To two patients suffering from Coxarthritis, was administered a single intra-articular
injection of abdat-20 9%g 8f hyaluron c acid and about 150 pg of clonidine in the injured hip. Pain and
mobility were 15 evaluated at baseline (day 0), and at day 7, day 14, day 21 and day 28. The
evaluationsiconsistediwsa OhE0Memaisual analog sealesfdkedng bysthe patidntrecording pain intensity
(0= npypain, 209 ntlerable pain) the WOMAG.35a'e (grse possible sgoree~ 2obteeailing pain and
mobility and an bpalgofunct onal scale (‘f_eq)uesne, worse score = 24). [0057]In patients with
coxarthritig Whowgere n@ateviasety ¢1is combitatian, thaeffect o a singicimtrtarfedarring

from coxarthrosis.

Detailed description of the invention

[0040] The term "intra-articular" as used herein refers
t0o a percutaneocus injection ¢f a joint with the pharmaceutical
25 compeosition of the invention.
[0041] The term "local administration” as used herein
refers to a percutaneous injection in or in the vicinity of an
inflamed joint. Local administration inijection thus concerns
the epidermis, the dermis, the muscle, or any deep organ.
30 [0042] The main advantages to local adminlstration are

to selectively restrict the analgesic and other effects to the



injection of about 20 mg of hyaluronic acid and about 150 pg of clonidine induced a immediate,
marked, and prolonged effect 25 as shown in fig 4, 5, and 6. VAS decreased from 52 mm at baseline
to 10, 11, 42 and 5,1 at days 7, 14, 21 and 28. Likewise, the WOMAC SC%Eer 95g§§§q3gom 69 at

baseline to 3 2%9 '3hd 72 at days 7, 14, 21 and 28 respectively and the algofunctional score from

13 to 8 and 8 at days 7 and 14 and 30 returned to pge injection values at days 21 and 28: (13 and 14
respectively). [0058]These results were unexpected as there is no reports of such improvement in the

3 weeks following the administration, of luronic_acid. ta i [ Q
5008/ 101 19ARC B e AT de 173635 g%ﬁdgiﬁé. Ttr?é%pr%%%zd égr%%}{gée%f%%%vﬁ \;\‘lésol%‘f;lly
unexpected. J00BIPH suptRAn: patiehtsrreatsd by Sinbltaiedustintraldrtiedlar thjé&dde 8t €lonidine

and of hyaluronic,s showed a dramaticimproyement of painseore-(80%) andof joint functienal score
(60%); improvements which were maintained for -2-3 weeks. [0060]Sjmilar favourable evqglution was

observed fors\i&ling which"apperad 16 basignifiaritly ¥edtesd “this £6 FE5Eiilif stidy, no major
side-effgcts:have beentepadedcnterestiagly, only partial treatment escape was observed.

[0061]Example 3;.Clinical Experience with Intra- ars'stic r.Prod . A amprehensive clinical
data have b%ean%e]ported for i%%rg-grﬁéﬁlgr a%%éﬁﬁco%%%%dosr?(i%gl% gﬁaglu?o%%i%%crigd%%d (i) TNFa
inhibitors. [0082} acrecefit papés Utharhreatdld (Rostgrad Medl J2003AlLg T H984):240153)

reviewed all published data with infra-articularprpducts BesidescorticostgroidsandhRyalupenic acid, only
anecdotic reports have been published on 20 substances or approaches as diverse as orgotein,

radiation syPOvEBRSMY Cd&drose ProloffitaFHSiCSre, shlife 1ab4§8  &8ihe injBeasf Withblit lavage,

analgesic ageftsment of an invasive drug delivery system and the problems
of bhothersome side-effects, due to systemic release, can be
strongly minimized. Heazlth-related quality of life, patient
satisfaction and economic assessment might be improved with
such a treatmenit, especially in chrenic conditions.

15 [0044] Preferably, the administrated compound is
selected from the group consisting of a glycosaminoglycan, Ifor
example hyaluronic acid or a salt thereocf or an ester of
hyalurenic acid with an alcohol of the aliphatic, heterocyclic
or cycloaliphatic series, or a sulphated form of hyaluronic

20 acid or combination of agents containing hyaluronic acid.
Suitable dosages of a protecglycan-based hydrogel or a
glycosaminoglycan or a derivative therecf 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

25 preferably from about 2 mg to about 8 mg by body weight per
day and suitable dosage amounts foxr alpha 2 adrenergic
receptor agonists._

[0045] In a preferred embodiment, the alpha 2
adrenergic receptor agonist may be clonidine, o-

30 aminoclonidine, tiamenidine, S5-bromo-6-{(2 imidazolidine-2-
ylamino) guinoxaline, dexmedetomidine, detomidine,
medetomidine, oxymetazcenline, tizanidine, mivazercl,
lofexidine, xvlazine, guanfacine, guanclcfine, guanoxabenz, or

a derivative or structural analogue thereof, alpha-



glucosamine,somatostatin,sodium pentosanpolysulfate, chloroquine,mucopolysaccharide
polysulfuric acid ester, 25 lactic acid solution, and th otepa cytosta ica, without conclusive evidence of
efficacy. [0063]Example 4. Comparison of Clonidine/Hyaluronic Acid with Intra-articular
Anti-Inflamnia c%&?gﬁgé?é?ﬁwents [0064]A (historical/published data) compa?ggﬁp&f)%%@tgﬁdard
mono-arthritis treatments with the combination clo iqine-hyaluronic acid tends to favbur this
combination for the efficacy on mono-arthritis symptoms. WO 2009/101194PCT/EP2009/051739 24
[0065]The %2%% Llsorpeagug% by a r%dzuectié)ngﬂ score .vacli%e gv%high dergggfﬁzraﬁe_sggn improvement),
such as pain’scorés or flinctionar scorés. - Reduction inPain mep:rLé\iement i Fanction Reduction in
Swelling Side-tEffebtstt ANAAN BB EB5%zolo  [4,5~dlazepine diHClI  or a

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

5 (Classification of the alpha-2-adrenergic receptor agonists

guanidines
agmatine
betanidine
biguanides
10 cimetidine
creatine
gabexate
guanethidine
guanfacine
153 guanidine
impromidine

iodo-3 benzvlguanidine
methylguanidine
mitoguazone

20 nitrosoguanidines
pinacidil
robenidine
sulfaguanidine
zanamivir

25
imidazoles

4-(3-butoxy-4-methoxyvbenzyl)imidazolidin-2~one
urocanic acid
aminc-imidazole carboxamide
30 antazoline
biotine
bis (4-methyl-1l-homo pilperazinylithiocarbonyl)disulfide
carbimazole
cimetidine
35 clotrimazole
creatinine
dacarbazine
dexmedetomidine
econazole
40 encximone
ethymizol
etomidate



++% None Corticostercids* -30% -30% +++ 5% Hyaluronic acid* -10% -15% n.r. None TNFa
inhibitors* -30% n.r. 4-4- None 5 n.r. = not reported, n.m. = not measured; *average data from
available meta-analyses and/or published studies (Bliddal at al, 2006, Bliddal et al 2006, Fernandez
Lopez and %%%‘@?éyg%%%%, 2006, Arrich et al., 2005; Bellamy at al. 2006; %Ceﬁ{gmﬂg{ﬂg}_? 006); **major
side effects only [0066]Example 5: Comparison of f\gA/HA with Intra- 10 articular HAs  Reduction

fadrozole
fluspirilene
histamine
histidincl

5 idazoxan

imidazolidines
imidazclines

clonidine
10 tolazoline
impromiding
levamisole
losartane
medetomidine
15 miconazole
naphazcline
niridazcle
nitroimidazcles
ondansetrcn
20 oxymetazoline
phantolamine
tetramisole
thiamazole
trimetaphan
25
Derivatives of clonidine
2, 6~dimethylclonidine
4-azidoclonidine
d-carbexyclonidine-methyl 3,5-dichlorotyrosine
30 4-hyvdroxyclonidine
4-iodoclonidine
alinidine
apraclonidine
chlorethyliclonidine
35 clonidine 4-isothiocvanate
clonidine 4-methylisothiocyanate

clonidine receptor

clonidine-displacing substance

hydroxyphenacetyl amincclonidine
40 N,N'~dimethylclonidine

[0046] The active compounds used in accordance with the

invention are known. Pharmaceutical preparations containing



in Pain Reduction in Pain (max effect reported) Improveme nt in Function Reduction in Swelling A,/HA
-85% - -55% ++4 Hyaluronic Acid  Arich at al.,2005 0% -17% -77%

WO 20609/101194 PCT/EP2009/051739
19

hyalurcnic acid are commercially available as are clonidine
and other alpha 2 adrenergic receptor agonists. The compounds
can be manufactured in a known manner essentially in
accordance with the processes described in the priocr art.

5 [0047] The term "clonidine™ as used herein refers to N-
(2, 6-dichlorophenyl) -4, 5-dihvdro-lH-imidazol-2-amine and
includes the pharmaceutically acceptable salts thereof, e.g.,
salts with inorganic acids, such as hydrcohalic acids, or with
organic acids, for example lower aliphatic monocarboxylic or

10 dicarboxylic acids such asgs acetic acid, fumaric acid or
tartaric acid or aromatic carboxylic acids such as salicvlic
acid are also sultable.

[0048] Clonidine 1s employed in a therapeutically
effective amount. The present inventicn also encompasses the

15 use of alpha 2 adrenergic receptor agonist for the manufacture
of injectabkle formulations for a delivery to a Joint or a
close region therecf, a therapeutic dose of said agonist by
intra~articular injection, wherein said solution comprises
from abeut 3 ug to about 1500 ug of said alpha-Z-adrenergic

20 rsceptor agonisit. Preferably, said formulation comprises from
about 30 wug to about 5LH00 nug of said alpha-Z-adrenergic
receptor agonisgt. More preferably said solution comprises from
50 npg to 350 pg of said elpha-2 adrenergic receptor agonist.
In & preferred embodiment, the alpha 2 adrenergic receptor

25 agonist is clonidine. The actual concentration of clonidine
may vary, depending on the nature and degree of the pain
syndromes being treated and whether the drug is being
administered for therapeutic or prophylactic purposes.

[0049] Due to their anti-inflammatoryv properties,

30 inhibition of pro-inflammatcry cytokines TNF-alpha and IL1-
beta and the increase of anti-inflammatory cytokines, such as
TGEE beta, alpha 2 receptor agonigts in injectable

administration will Thave applications in ostecarticular



n.r. Wang et al.,2004 -8%. -24% n.r. n.r. Nolan at al.,2003 -558 - -23g n.r. Lo at al.,2004 -7% -47% n.r.
n.r. [0067]The maximal hyaluronic acid effects reported in literature is a 55% improvement in pain and
o . . .

a 23% in functiqn ig/KloIarz at al. 2003), but these effects seem to have n?‘;&éo%%%?% licated (Arich

et al., 2005 WWang at ar., 2004; Lo et al., 2003). WO 2009/101194PCT/ 25

[0068]These maximum hyaluronic acid effects are 20

inflammatory conditions and Iin diseases where there are
ostecarticular inflammatory conditions, such as those above
mentioned.
[0050] According to the method and the formulation of
5 the inventlion, 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, deveoid of
majtor drug's side =ffects and allows Zfor acute as well as
10 chronic treatment zand or prophylaxig without the use of too
invasive technique.
{0051] Pharmaceutical <carriers or adjuvant such as
preservatives may be incorporated in an amount effective for
inhibiting growth of microbes, such as bhacteria, vyeast and
15 molds, in the composition. Any conventional preservative
against microbial contamination of the product can be employed
so long as it is pharmaceutically acceptable and i1s unreactive
with clonidine., Preferred preservatives are antimicrobial
aromatic alcohols, such as benzyl alcohol, phenoxvethanol,
20 phenethyl alcohol, and the like, and esters cof
parahydrozybenzolic acid commonly referred to as paraben
compounds, such as methyl, ethyl, propvl, and butyl esters of
parahyvdrozybenzoic acid and the like and mixtures thereof, but
are not limited thereto. Particularly preferred are benzyl
25 alcohol and phenoxvethanol.
[0052] Optionally, anaesthetic agent, such as lidocaine
and the like, can be included. For administration according to
the invention the active guantities of the compounds that
alleviate neuropathic palin can be contained together with
30 customary pharmaceutical excipients and/or additives in solid
or ligquid pharmaceutical formulations.
[0053] Licquid preparations such as solutions,
suspensions or emulsions of the active ingredients, prepared

by dissolving or digpersing the compounds, can contain the



significantly below the effects reported with the combination clonidine-hyaluronic acid (on pain 55% vs
85% as well as function 23% vs 55%, respectively). There is no reported 5 benefit on swelling with
hyaluronic acjd, a major pain component in osteoarthritis and other infla 9%0!,% ;sorders, while
thereis a S?%%é"?gﬁﬁ{?,én in swelling with the combination clonidine an(;p%uronicggglgd. [0069]The
effect of clonidine has never been studied 10 in chggnic knee pain before. [0070]The effects of
clonidine in acute pain studies have been show not to exceed 72 hours (Gentili et al, 2001), with even
a minimumieffect dyiation. 914 hours (Alagal.etal 2005),whie the goubipation donidingbyaluronic
acid has 15 been shcl)wﬁﬁat%%f]Save an effects of up to 2 weeks. [0071]Exg;$1n]ple . The effects of clonidine

above werezéxtrapolatety teeothed alistid-2-adrénefié arehts [0 72T RbiticorI 21 beta release
by alpha-2-; , agdrenergicagonists;Hinducedhy L RS stipniationpfdil cells, 205 measused under
control conditions (dexamethasone). [0073] [0074]Example 7: The effects of the combination clonidine
and hyalurSii& stiFfere fstsq it dymodél of Petifteral BI68d MSHShudtear Caits: 1 Brief 25 WO
2009108 194 HEP2009/051 439 26 £2BMQCS Weeripheral hieod merdriuclearscells):from heparinized
venous blood of healthy voluntegrs were .isolated by, Ficallgradi entri on. (Mgnonuclear
cells) were %v%%%%ﬁ%ﬁ%éf fimes % E%Osuéﬁé%sﬁ%eﬁgﬁ%eof i%&gPgﬁﬂqéli%}o%%%q;%%n%%ﬁpg&erf%]nted with
100 U/mL pehieilin, 100ng/mL streptomycin, and 10% heat-inactivated FBS. Cells were seeded at
100.000 cells in 96-wel plate in a total volume of 200nL/well. PBMC,at 100.000 cells/2002L,were
plated in 96-well 10 microtiter plates and stimulated or not IOug/mL phytohemagglutinin (PHA). Effects
of hyaluronic acid "HA" (200pg/mL) and p-aminoclonidine "A2A"(5pM) were tested on PBMC.

Examgles

10 [0054] Example 1: Four patients suffering from

gonarthritis with knee effusion were administered one intra-
articular injection of about 20 mg of hyaluronic acid and
about 150 ng of clonidine in the injured knee. A second and a
third intra-articular injections were realized 7 and 14 days
15 later. Before each injection, the intra-articular liquid was
removed and measured. Pain and mobility were evaluated at
baseline (day 0), 4%-72 hours after the intra-articular
injections, before the next injection {day 7 and day 14) and
at day 21. The evaluations consisted in a 0-100mm wvisual
20 analogue scale filled 1in by the patlient recording pain
intensity (0= no pain, 100= intclerable pain), the WOMAC score
(worse possible scors = 96) recording pain and mobility and an

algofunctional scale (Lequesne Index, worse score = 24).

[0055] As shown in figures 1, 2 and 3, the intra-
25 articular administration of the combination induced
unexpectedly an relief in pain {(decresse in VA3 from 86.5 mm
to 14.5 mm) 1in 48 hours and the 2 re-administrations induced
further improvements (VAS score = 11 at day 9, 12 at day 16).
This unexpected effect by comparison to the effect of either
30 product was maintained for at least 1 week after the 3™
injection as VAS score was 13 at day 21. Same results were

obtained using the WOMAC score which additionally evaluated



15 Proliferation Assay. The culture was incubated with 1nCi/mL 3H-thymidine for 24h before end of
culture to measure the proliferation. Then, cells were washed twice with ice-cold PBS and twice with

ice-cold 5% trickhlt%r}l)(?ceiic acid (TCA). Finally, cells were lysed with 0'1'\{)(':\|a81|360'100/‘i ;I;giton-XlOO. 20
Supernatan%%ere G3ligcted and analyzed on a beta-counter in presence 0 SEIRUERIGA liquid. Results

were done in cpm ("count per minute"- disintegrati%tnumber of radioactive element observed in series
of successive counts of one minute). 25 IL-1[3 detéction (By ELISA). Levels of IL-1[3 from PBMC or

culture supernatants were measured by Quantikine ELISA kit (R&D Systems Inc, Mineapolis, USA).
The minimumn%%dleiétctljéb%gcoﬁ?é%ntjfgﬁgﬁ %%ILJE?%\%S es ?mﬁég’%f 1.S0Cf))§1|‘l/emI§I.1@§Or ?ﬁgergleag%g%f IL-lbeta
by PBMC andl the grefiferatien o PBMC:indureddby PHAstiraulatioh4 were set aslcohtrols cand

compared W‘fﬂé thgﬂ%g%H@@J&{ﬁB%@é@t%gﬂh%@nqi{gg Atlygoilequesne scale
2009/101194PCT/EP2009/051739 27 [0075]The inhibition of PBMC release of IL-lbeta and the

inhibition ofPBIAE proliferafid HiRdddst: BY 13 stikiftion ©F TRAL i SRt dso AidAsdred and
provided simiartieads as farcPHA stimyjated celisz Effectsiof HA aleng Conditions destad IL-113
detection ("Hﬂ{g‘s"e? P;frglsi;tgi%tisonw(ggén) t?o I\AIJ(;ly %Q;Zggcted as hvaluronic acid has
not been shown to decrease pain score by more than 15 mm in
meta-analyses that reassessed its efficacy and the effects of
hyalurconic acid do not occur before 3 tc 4 weeks. No data are
10 available for clonidine in cstecarthritis.
[0056] Example 2: To two patients suffering from
coxarthritis, Was administered a single intra-articular
injecticon of about 20 mg of hyaluronic acid and about 150 ug
of clonidine in the injured hip. Pain and mobkility were
15 evaluated at baseline (day (), and at day 7, day 14, day 21
and day 28. The evaluations consisted in a 0-100mm wvisual
analog scale filled in by the patient recording pain intensity
(0= no pain, 100= intolerable pain), the WOMAC score (worse
possible score = 96) recording pain and wmobility and an
20 algofunctional scale (Legquesne, worgse score = 24),
[0057] in patients with coxarthritis who were treated
with this combination, the effect of a single intra-articular
injection of about 20 mg of hyaluronic acid and about 150 ug
of clonidine induced a immediate, marked, and prolonged effect
25 as shown in fig 4, 5, and 6. VAS decreased from 52 mm at
baseline to 10, 11, 42 and 51 at davs 7, 14, ZL and 28.
Likewlise, the WOMAC score decreased from ©9 at basgseline to 27,
28, 43 and 72 at davs 7, 14, 21 and 28 resgpectively and the
algofunctional score from 13 to 8§ and 8 at days 7 and 14 and
30 returned to pre injection values at days 21 and 28: (13 and 14
respectively).
[0058] Theze regults were unexpected as there is no
reports of such improvement in the 3 weeks following the

administration of hyaluronic acid. No data are available with



PBMC + PHA 2185 16069 PBMC + HA 2095 364 PBMC + PHA + HA 6394 9087 Conditions tested

WO 20609/101194 PCT/EP2009/451739
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clonidine. The prolonged antalgic effect was also totally

unexpected,

[0059] In summary, patients treated by simultaneous

intra-articular injection of c¢lonidine and of hvaluronic,
5 showed a dramatic improvement of pain score (80%) and of joint

functional score (60%); improvements which were maintained for

~Z2-3 weeks.

[0060] Similar favourable evolution was c¢bserved for

swelling, which appeared to be significantly reduced. In this
10 feasibility study, no maljor side-effects have been reported.

Interestingly, only partial treatment escape was observed.

[0061] Example 3: Clinical Experience with Intra=-

articular Products. The most comprehensive clinical data have

been reported for intra-articular (i) corticostercids, (ii)

15 hvalurconic acid and (iii) TNFO inhibitors.

[00862] In a recent paper, Uthman et al. {Postgrad Med
J. 2003 Aug;79(9324):449~-53) reviewed all published data with
intra-articular products. Begides corticosteroids and
hvaluronic acid, only anecdotic reporits have been published on

20 substances or approaches as diverse as orgotein, radiation
synovectomy, dextrcese prolotherapy, silicone, saline lavage,
saline injection without lavage, analgesic agents,
glucosamine, somatostatin, scdium pentosan poiysulfate,
chloroguine, mucopolysaccharide polysulfuric acid ester,

25 lactic acid solution, and thictepa cvytostatica, without
conclusive evidence of efficacy.

[0063] Example 4: Comparison of Clonidine/Hyaluronic

Acid with Intra-articular Anti-Inflammatory Treatments

[0064] A (historical/published data) comparison of
30 standard monc-arthritis treatments with the combination
¢lonidine-hyaluronic acid tends to favour this combination for

the efficacy on mono-arthritis symptoms.
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[0065] The efficacy ig measured by a reduction in score
value (which demonstrates an ilmprovement), such as paln scores
or functional scores.

Reduction | Improvement | Reduction Side-

in Pain in Punction | in Swelling | Effects*~*
BoA/HA -85% ~585% +FF None
Corticostercids*® -30% -30% A 5%
Eyvaluronic acid¥® -10% -15% n.r None
TNFQ inhibitors* -30% n.r. *+ None

n.r. =

not reported,

n.m. =

not measured;

*faverage data from

available

meta-analyses and/or published studies (Bliddal et al, 2006, Bliddal et al

2006, Fernédndez Ldpez and Ruanoc~-Ravina,

2006, Arrich et al.,

2005; Bellamy

et al. 2006; Bellamy et al. 2006); **major side effects only
[0C66] Example 5: Comparison of AZA/HA with Intra=~
articular HAs
Reduction | Reduction | Improveme | Reduction
in Pain in Pain nt in in
Function Swelling
(max effect
reported)
BoA/HA -85% - -55% e
Hyaluronic Acid
Arich et al., 2005 0% ~17% -11% n.r
Wang et al., 2004 -8% -24% n.r n.r.
Kolarz et al., 2003 ~55% - -23% n.r.
Lo et al., 2004 -7% -47% n.r. n.r.

[0067]

The maximal hyaluronic acid effects

literature is a b55% improvement in pain and a 23%

(Kelarz et al.
been replicated

al.,, 2003}.

2003y,

(Arich et al.,

hut these effects

2005;

seem TO

Wang et al.,

2004;

reported in
in function
have never

Lo et



2.2 PBMC + PHA + HA 293 57 10 [0076]IL-Ibeta secretion induced by PHA stimulation shows a
significant increase over basal condition (where ILIbeta levels were undetectable) and was set at 100.

Proliferation of PMBC cells also significantly increased, by a factor of a ﬁ% ?g isingly, a similar
cytokine TN B ver basal condition - was observed with additioglg)c&)#é Qg o}régeq,l;v@hile PBMC

proliferation was not affected. When stimulated b)é HA, the addition of HA synergistically increases
IL-Ibeta secretion, 3 times over the stimulated conditions, but was able to reduce PBMC proliferation
by a 20 factor 2. Effects of A2A alone Conditions t?l%taegullf-lls detecéujpg Prglggeraaéggsn (pagérgpL) (cpm)

WO 2009/401484PCT/EP200471551 73858 PEMC onicta

significantly below the effects reported with the combination
clonidine-hyalurenic acid (on pain 55% wvs 85% as well as
function 23% vs 55%, respectively). There 1is no reported
5 benefit on swelling with Thyaluronic acid, a majer pain
component in osteocarthritis and other inflammatory joint
disorders, while there is a strong reduction in swelling with
the combination clonidine and hyaluronic acid. 7
[0068] The effect of clonidine has never heen studied
1¢ in chronic knee pain before.
[0070] The effects of clonidine in acute pain studies
have been show not to exceed 72 hours (Gentili et al, 2001),
with even a minimum effect duration of 4 hours (Alagol et al,
2005), while the combination clenidine-hyaluronic acid has
15 been shown to have an effects of up to 2 weeks.
[0071] Example 6: The effects o¢f clonidine -above were
extrapolated to other alpha~2-adrenergic agents.
[0072] The inhibition of IL-1beta release by alpha-2-
adrenergic agonists, induced by LPS stimulation of THL cellsg,
20 is measured under control conditions {dexamethasone).

[0073]

[0074] Example 7: The effects o¢of the combination

clonidine and hyaluronic acid were tested in a model of

Peripheral Blood Moncnuclear Cells. In brief,
25

30



ND* 769 PBMC + A2ZA ND* 786 PBMC + PHA 2185 16069 PBMC + PHA +
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WO 2009/101194 PCT/EP2009/051739
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PBMCs (Peripheral blood mononuclear cells) from heparinized
venous blcood of healthy volunteers were isclated by Ficolil-
gradient centrifugation. MNC (Moncnuclear cells) were washed
three times in PBES and resuspended in RPMI-1640 medium
supplemented with 100 U/mL penicillin, 100ug/mlL streptomycin,
and 10% heat-inactivated FBS. Cells were seeded at 100.000

cells in 9%6-wel plate in a total volume of 200ul/well.

PRMC, at  100.000 cells/200uL, were plated in  96-well
microtiter piates and stimulated or not 1Cng/mL
phytohemagglutinin (PHA). Effects of hyaluronic acid “HAY
(200ug/mL) and p-aminoclonidine “A2RA" (5uM) were tested on

PEMC.

Proliferation Assay. The culture was incubated with 1IpCi/mL
3H-thymidine for 24h before end of culture t¢ measure the
proliferation. Then, cells were washed twice with ice-cold PRS
and twice with ilce-cold 5% trichlorcacetic acid (TCh).
Finally, cells were lyvsed with {0.1N NaOH-0.1l% Triteon-Xi060.
Supernatants were collected and analvzed on a beta-counter in
prasence of scintiliation liguid. Results were done in cpm
(“count per minute”= disintegration number of radiocactive
element observed in series of successive counts of one
minute).

IL-1R detection (By ELISA). Levels of IL-15 from PFBMC or
culture supernatants wers measured by Quantikine ELISA kit
(R&D Systems Inc, Mineapolis, USA). The minimum detectable

concentration of IL-1R was estimated at 1.0 pg/ml.

The release of IL-~1beta by PBMC and the proliiferation of
PBMC, induced by PHA stimulation, were set as controls, and
compared with the measures for PBMC treated with HA and/or

AZA.



A2A ND* 16212 Conditions tested IL-113 detection (%) Proliferation (%) PBMC ND* 5 PBMC +

7k2A ND* 4.9
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WO 20609/101194

{0075]

the inhibition of PBMC

stimulation of THL

cells,

27

preliferation,

similar trends as for PHA stimulated cells.

Effects of HA alone

PCT/EP2(09/051739

The inhibition of PBMC release of IL-1beta and
induced by LPS

were also measured and provided

Conditions tested IL-1B detection Proliferation
{pg/mL) (cpm)
PBMC ND* 768
PBMC + PHA 2185 16069
PBMC + HA 2095 364
PEBMC + PHA + HA £394 eogy
Conditions tested IL-1p detection Proliferation
(%) (%)
PBMC ND=* 5
PBMC + PHA 100 100
PBMC + HA 96 2.2
PBMC + PHA + HA 293 57

[0076]

shows a gignificant increase over basal

lbeta levels were

IL-1 beta secretion

undetectable) and was

induced by PHA stimulation

condition (where IL-

get  at 106G,

Proliferstion of PMBC cells also significantly increased, by a

factor of about ~20. Surprisingly,

- over basal condition

alone, while
stimulated Dby PHA,
increases IL-lbeta

conditions, but was

factor 2.

Effects of BA2A alone

to reduce PBMC

o

PBRMC preoliferation was not
additicn of HA

secreticn, 3 times over

a similar cytokine increase
was observed with addition of HA
affected. When

synergistically

the stimulated

proliferation by a

Conditions tested

IL-1f detection
(pg/mL)

Proliferation
{cpm}




PBMC + PHA 100 100 PBMC + PHA + A2A ND* 101 [0077]A2A has no effect on basal -
unstimulated- 5 conditions. Interestingly, when stimulated by PHA the addition of A2A totally
suppresses& ezi%creas% in IL-theta secretion due to PHA stimulation, to u%j/ete%(t}% Iei,ll?e’zgyels, but was
not able to MBI E”W& proliferation. 10 Effects of Combination of A2A ERACOdItons tested IL-113

detection (pg/mL) Proliferation (cpm) 28

PBMC ND* 769

FBMC + AZA ND= 786

PBMC + PHA 2185 16069

PBMC + PHA + AZA ND* 16212

Conditions tested IL-1p detection Proliferation

(%) (%)

PBMC ND* 5

PBMC + AZA ND* 4.9

PBMC + PHA 100 100

PBMC + PHA + AZA WD 101

[OCT77] AZA has no effect on basal - unstimulated-

5 conditions. Interestingly, when stimulated by  PHA, the
addition of A2Z2A totally suppresses the increase in IL~lbeta
secretion due to PHA stimulation, to undetectable levels, but

was not able to inhibit PBMC proliferation.

10 Effects of Combination of AZA & HA

Conditions tested IL~1p detection Proliferation
(pg/mL} (cpm)
PBMC + PHA 2185 16069
PBMC + PHA + HA 6394 9087
PBMC + PHA + HA + AZA 3053 5445
Conditions tested IL-1p detection Proliferation
(%) (%)
PBMC + PHA 160 1006
PBMC + PHA + HA 292 56
PBMC + PHA + HA + AZA 139 34
[0078] Interestingly, the combination HA/AZA

demonstrates a potent anti-inflammatory effect over the PHA/HA
15 condition. Indeead, the addition of AZA  was able to
significantly revert - by over 50% - the increase in IL-lbeta

secretion due to PHA/HA stimulation, bringing its level to the



PBMC + PHA 2185 16069 PBMC + PHA + HA 6394 9087 PBMC + PHA + HA + A2A 3053 5445
Conditions tested IL-1 p detection Proliferation (%) (%) PBMC + PHA

WO 2009/101194 PCT/EP2609/051739
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one of the PHA alone condition. Surprisingly, AZA was further

able to inhibit PBMC proliferation, by ancther 33%.

During inflammation, lower molecular weight Ifracgments of
5 hyaluronan are known to be inflammatory and immune-stimulatory
agents by inducing the secretion of c¢ytckines such as IL-6 and
monocyte chemoattractant protein (MCP-1). HA has alsce the
property to enhance the adhesion of lymphocyvtes and monocytes
to the extracellular matrix (Yamawaki et al., 2009). These
10 experiments show that hyaluronic acid has a potent stimulatory
effect on c¢ytokine (e.g., IL-1B) production without PBMC

proliferation.

It has been demonstrated that clonidine alters the Thl/Th2
15 covytokine production (Xu et al., 2007; Cook-Mills et al.,
1998) .These experiments show that the addition of alpha 2
adrencoreceptor agonists totally suppresses the increase in
cytokine (e.g., IL-lbeta) secretion due to PHA stimulation,
but 1s not able to inhibit PBMC proliferation.
20
Surprisingly, the combination HA/AZA demonstrates a potent
anti-inflammatory effect both on cytokine production and
inflammatory cell proliferation., Indeed, the addition of AZA
te HA was able to significantly inhibkit the increase in IL-
25 1beta secretion and was further able to inhikit PBMC

proliferation.



100 100 PBMC + PHA + HA 292 56 PBMC + PHA + HA + A2A 139 34
[0078]Interestingly,thecombinationHA/A2A demonstrates a potent anti-inflammatory effect over the
PHA/HA 15 condition. Indeed, the addition of A2A was able to significantly revert - by over 50% - the
increase in L JBetA Sekretion due to PHA/HA stimulation, bringing its leve 0 the Wa >
2009/101194PCT/EP2009/051.739 30
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29 one of the PHA alone condition. Surprisingly, A2A was further able to inhibit PBMC proliferation, by
another 35%. During inflammation, lower molecular weight fragments of 5 hyaluronan are known to be
inflammatory and immune-stimulatory agents by inducing the secretion of cytokines such as IL-6 and
monocyte chemoattractant protein (MCP-1). HA has also the property to enhance the adhesion of
lymphocytes and monocytes to the extracelluldtBa#sz (Yamawaki et al., 2009). These 10 experiments
show that hyaluronic acid has a potent stimulatory effect on cytokine (e.g., IL-1p) production without
PBMC proliferation. It has been demonstrated that clonidine alters the Thl/Th2 15 cytokine production
(Xu et al., 2007; Cook-Millstetzal phae8)Hweseiegeriments showdhat thenguiditioimaf alpha 2

adrenoreceplos AgoNists otk supRressesthe-nerease-n cyipkinede rilalbeta:secretion due to
PHA stlmulatlorl bcl{lt IS mj)tt ar%]l t%éq@%lggﬁ 5#{11%@11{9(@ %%i%&r%rislrl@% t@gm&yg@@qn HA/A2A
otent anti-intia ct

demonstrates% matory e on cytokine production and inflammator % cell

proI|ferat|or?IPnd%E§efhre]%((Td|ti%‘HC6f1ﬂ:2Acf3 HA m%@‘&?ﬂé‘?@s@‘ﬁﬁ&é’rﬁl%ﬁﬁlblm% ifcrB58e ifi IL- 25
Ibeta secretigir ang vgisSurtisareien inlibit PFBME profifergtio. Wdrenergic receptor

2009/101194RGT/EP 20094051439 BOREERBENCHRD dasivinsArtial, etfal ((Inira-atticeargwaluronic

acid for the Jreatmen 1%%Eﬁgaftha%§cfa%@§é@ﬁfd§x§em@@t@a{%a@d 5 petanRlSisn CMAJ
2005; 172 (8)2005 et al..(Cochrane Database S é Rev. 2906 136%% CDO005321) Barron,

M.G. (J. Ammb‘%%‘e?o%% '1 Sotek: 196y 7 ARG Bt AT (PARdiath ATHeS 2005 115 (11) p. 964-970).
10 Luiz-CleBeirP uetal (AnESth LARAIBESD5 2T6Y £3) p- 807 PEEN NI DFE (WMed el R.I.,
2000, 83 (4xpriPi-d07p frmaands Scetad (Bind /Anaesthnt@e8181 () p. h26xE34):Gentililbret al.
(Pain 1996,:64, - ©93:p96) 15 Reuben S. et al. (Anaesthesial, 1999, 91, p. 654-658) Uthman |, et al.
(Intra-articular'therapy in osteoarthri 's Postgrad Med J. 2003 Aug;79(934):449-53 2003) Kolarz

Genoteal (seminars in Arthritis and Rheumatism vol 32, n 5, 2003 ,
2. The composition of claim , wherein the acute

or chronic¢ osteocarticular symptom is selected from the group
consisting of pain, loss of mobility and loss of function.

3.The pharmaceutical composition according to
claims 1 or 2, wherein the glycosaminoglycan is present as a
glycosaminoglycan based hydrogel and wherein the
glycosaminoglycan and the compound activating the alpha 2
adrenergic receptor are or are not covalently linked.



20 Rubin B. (the Journal of the American Osteopathic Association 2005, vol 105, n9, suppl. 4, p.
523-528) Wang Chen-Ti et al. (The journal of bongsand joint surgery American volume, 2004, vol.
86-A, n3 p. 538-549) Lo Grace et al.(The journal of the American medical 25 association, vol 900 n 23,
p. 3115-3121). Cook-Mills et al., Immunology. 85 544-549 (1995). Yamawaki H et al., Glycobiology,
19, 83-92 (2009)- 31 CLAIMS 1.A pharmaceutical composition, comprising possibly an adequate

pharmaceutical carrier or dijuent,a glygasaminoglycan eingyakienicAcid oF #s gerHyative; an
effective amount of a compound activating the alpha 2 adrenergic receptor, being an alpha 2

adrenergié¥ecebtoFB§onrteertiad frém & rodp Eshsidting BfSonitine 2Paniifo Q6 RHE
dexmedgtomiding, detomidine, medetomidine, mivazerol, lofexidine, idazoxan, and apraclonidine, for
use in the treatment and/or the prevention of acute or chronic osteoarticues and/or symptoms by
intra-articular injection. 2. The composition of claim 1, wherein the acute or chronic
osteoarticular symptom is Qp.lec@anfrogghmlgr@élg&m;@tim&pﬁaﬁg&lof&a@m&t&ﬁ{@ lass of
function. 3.The pharmaceutical composition according to claims 1 or 2, wherein the

glycosafitbgREar REprBEEmSE 2Yyeo8ammodlyEsh BaselhydPodePaRy WikTeifthE® ©-1
glycosaminoglysan angl/the cosmoussactivatingtie alplia 2gmjerergiciresgpipt e opateigot
covalently linked. 32 , 4. The pharmaceutical compasition according to any of the preceding
claims 115BWhMRYS aRGiBcBbleSofutidhit TVative g5 %’ngcéLuti’éﬁ c%?np%sm%n %%cording
to any ot the preegdiogglains ivatd, mhictheompiises frona8dstoekRf) motkgeeidiostly Vieidhtof
glycosamino g/?cd%n being r%/aluronjc acid or its derivative aréd froT Oé.é(lg tg 1 mgt(ﬂ‘éhe com ound
activatinﬁpth Y faﬁfje %?&ﬁ%geﬁgf: Sglﬁ(g)ranagﬁﬁali ad?gngrﬁlc receﬁt%rF1 agonis%]sglu ted from
the groupconsisting®f eldnidinenp-ahirqclonidime dexiedéthinidine, détomidibet oneidEtomjdine,
mivazeraql, |ofexidine, idazoxan, and.apraclonidine. . The pharmacgeutical compasition
accordin%ét]%oaﬁﬁ/%ﬁ%éo‘f the <)éreeqzc%‘(r:i|ln€g1;:'“(l?l?ii‘msmiL @ ,evr\/ﬁ:eLl’ein1 %%eg){s]téé)gﬁitulgé%%%%gg is g&%cted from
the grouprcomsisting @f nsteoarthritis, degenerative arthritis, gonarthrosis, coxarthrosis, and other
inflammatory general conditions or symptoms in which joints are involved, such as systemic lupus
erythematosus, spondyloarthropathies, polymyalgia rheumatica,
ankylosingspondylitis, Reite#'s SyFigeonm psoratic i throgatsorpasdpatic arthris diewmatsid
arthritis, 69%athi%?rthrgﬂgthy gtce@réjfﬂgati%ieélﬁﬁ,goutlchqurocglfcinowﬁegglgyfm fhe
hydroxyapaitite crystal deposition“disease, and Lyme disease. 7. The pharmaceutical
compositish epany bt tHe predédpgttaims 4 t6 8L abieesin fiomjcdion Erovie Wwhseisting

of osteoarthritis, degenerative arthritis, gonarthrosis,

coxarthrosis, and other inflammatory generxal conditions or

gymptoms in which joints are involved, such as systemic lupus

erythematosus, spondyleoarthropathies, polymyalgia rheumatica,

ankylosing spondylitis, Reiter' s Syndrome, psoriatic
arthropathy, enteropathic arthritis rheumatoid arthritis,
neuropathic arthropathy, acute rheumatic fever, gout,

chondrocalcinosis, calcium hydroxyapatite crystal deposition

disease, and Lyme disease.

7. The pharmaceutical composition of any of the

preceding claims 1 to 6, wherein the injection is done twice



32a a week, preferably once a week, more preferably one in two or more weeks. 8. The
pharmaceutical composition of any of any of the preceeding claims 1 to 6, wherein the injection is
done once a week. 9. The pharmaceutical composition of any of the preceeding claims 1 to
6, wherein the injection is done once in two or méri&weeks. 10. The pharmaceutical
composition of any of the preceding claims 1 to 9 further containing another anti-inflammatory
compound. 11. The composition of any of the preceding claims 1 of any of the preceeding
claims 1 t& 185G he PESTtETTRg hUET adult neRyMaPsiericehs br oh Ndmai @niryonic
mesenchymalsteretalls. 33 12. A composition comprising possibly an adequate pharmaceutical
carrier or diluent; 0.1 to 100 mg/ kg of body weight of a glycosaminoglycan being hyaluronic acid or its
derivative; 0.1 pg to 1 mg of a compound activating the alpha 2 adrenergic receptor being an alpha 2
adrenergic receptor agonist $eletied REAT RGO EOnSEUMRCSHAbARINE any of any
paminoclopidingdexmedetamiding; detamiding, rpedetomidine, mivazgral defexiding, igazoxan, and
apraclonidine. 13. A kit of parts comprising a vial with the composition according to any of the
preceding @ifms1 ¥636; a 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 ogt_heﬂggegéﬂq:g%@é%@@g %@@igi@l%@aggug%l cggwptgz,?gion, and an

hollow needle mounted on said reservoir means for delivering the said pharmaceutical composition to
the periphBFA PGS oF tiielmdlimal sibjéot, wherein the injection is done once

in two or more weeks.

10. The pharmaceutical composition of any of the
preceding claims 1 to 9 further containing another anti-

inflammatory compound.

11. The composition of any of the preceding
claims 1 of any of the preceeding claims 1 to 10 further
containing human adult mesgenchymal stem cells or non human

embryonic mesenchymal stem cells.
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12. A composition comprising

- possibly an adeguate pharmaceutical carrier or diluent;

- 0.1 to 100 mg/ kg of body weight of a glycosaminoglycan
being hyaluronic acid or its derivative;

-~ 0.1 pug to 1 mg of a compound activating the alpha 2
adrenergic receptor being an alpha 2 adrenergic receptor
agonist selected from the group consisting of clonidine, p-
aminoclonidine, dexmedetomidine, detomidine, wmedetomidine,

mivazerol, lofexidine, idazoxan, and apraclonidine.

13. A kit of parts comprising .
-~ a wvial with the composition according to any of the
preceding claims I to 10, '
- a device for delivering the sald composition tce an inflamed
joiht of a mammal subject and having,
- reservolr means for storing the said composition,
- piston means movable along the longitudinal axis of the
reservoly for dispensing the said pharmaceutical composition,
- and an hollow needle mounted on sald reservoir means for
delivering the said pharmaceutical composition to  the

peripheral nerve of the mammal subject.



