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Preferably, the acidic pH is essentially uniform in the localised area and differs from the
surrounding area, which may be at a physiological pH (typically of about pH 7.4). The
s  acidic pH is typically a pH of less than about 7.4, for example a pH in the range of from
about 1 to about 7, such as from about 3 to about 7, conveniently from about 1 to less than

7 or from about 3 to less than 7.



5groups (i.e. -CO2H) and sulfonic acid groups (i.e. -S(0)20H).
Exanpl es of suitable functional groups that nay react to produce an

acidic f“%f)l%ﬂﬁﬁﬁazgff oup include esters (i.e. RC(0)OR, %@;@2@9}3@653

repr esent or aryl), which esters nay react with water

produce a correspondl ng carboxylic ac%d group and an al cohol.
Preferably, the polyner is selected sO as to degrade and rel ease the
PA over a peri od of to fromabout 30 to 90 days For exanple, the

pol ymer may d ase he PA oy aod of

oout 60 o andheebo MEAR EEFSel s TRl HeR Rkt A BB heR i
rel ease tobﬁtnB&ll?l@éaqai P&k tiech m@la@uie pbBeher db0tdes b5& tidfe taloardic tASO
days. Suitable polynmers inclu %ester of a hydroxg atty acid

and deri vaa{di%@rqchaa@oﬂhe#’érfh@x%% uge 61t Bhermeceyufadenobph g st c

acid, poliyentitn fasdebiflfouR® &’Héﬁlyﬂfblﬁféh@y stmé ¥ tBe aé@l@YxﬁEr@l‘erQé{E Wat g aci d,
ymer,” lactic acid-glycolic acid

c-capro-lactone ring opening

copol yme rcreazedﬁydh@&%&ﬂﬁ@wﬂ ef th@pdy@my&@elr@em ptithe Bpolrgrrehe, popystey| act i ¢
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gg: o pgf )}%(%\L@ﬁ! gﬁlgg%%’ng@he& =Ry Hggam%ﬁ ra&}% af ¥ fA from fogprmaceutical

mer 0
a- cyanoaafeycttamte a(stigectefoa nxﬂn@lqnmivyl(nbhtoyﬂecﬁanmyamacasyhm E))v)rhlclathe

ol yal k ne oxal at f.or ,exa e oxal ate..or
D oet ) aBengr dicel GpplShaturyt BRhbin bR edl ot Dt Suindbe
(for exanpdago mt&eh@yﬂ&ﬂ@eﬁm@@@@t B a@fnuﬁﬂbl’.é@tshb’ﬂ iBImoRY kBdethe desired

car bonat e%ﬂ tyortho carbonate, a polyam no (for exanple
pol y- - L-thgrepsuheefr fuyiaybyeqﬁtgqmq_c_ogpqylframrbtog@paat%pgamst any undes1red

pol y-y thicksdbitf FThEPAG Ah 556@ Gt ﬁ%ﬁd?{l ﬁmtﬂ A
li ke, aﬁggﬁewo? ng}re of theselCV@q .ﬁé can % used. 1f t pol yners
are copolKhwsrtke mlhleydwagﬂdlbéemh?elwﬁrbﬁmm th sdgket amngwafdtlonb effective

25 I
oyor oy i Be W5 AR Sy SR RO PPl piod o
activity in tReysuimilegijes, m@ri;c usadauﬂhc ﬁharmmmanea,l dépot sbﬁﬁepﬁzsmd

DL-1somers nma ers, a-hydroxy rbox I.C aci
61y (VB R gt UE TR g e e ke HORp g olvE s
pol y- a- cy:an@aarayibh o A6ibikce HrekemplRtca waﬁﬁ-bmoe&eixﬁﬁﬁl,suami; that hhcis
acid-glycolic acid copol yner (also referred to as

30pol y(I é’é‘?cﬁe@@ e gndfdetompelidler pol y(1actic-co-glycolic acid), and
herei nafter fsQhd ﬁﬁiﬂetdg)l_@ wgs%zjaggf'g@ﬁ@ﬁ th@rt& erb'i(ﬁ:gmpgiml@ wd RefNe

aspect the po ymer i's er el n,
material that is compatible with living tissue or a lwmg system by not being toxic,

20  injurious, or physiclogically reactive and not causing immunological rejection.
By the term “biodegradable” we mean a material that is degraded in a biological
environment.
For example, a polymer may be “biodegradable” such that the entire polymer
biodegrades and does not need to be removed after use, i.e. once all of the PA has been
25 released. Such polymers may comprise hydrolysable and enzymatically cleavable ester
linkages that break down under biological conditions (for example in the presence of water
and biological enzymes found in tissues of warm-blooded animals such as humans) to
produce non-toxic, biocompatible and/or biodegradable products. Alternatively, a polymer
may be “biodegradable” by virtue of having a finite half-life in a biological environment.
30 For example the polymer may have a half-life of from I to 12 months, such as from 1 to 6

months.



term PLGA includes polyners of lactic acid (also referred to as
pol yl actide, poly(lactic acid), or PLA). Suitable PLGA polyners may

have a nol FRhbR,0f lactic acid:glycolic acid in the pgRg80/fos0580: O
to 50: 50, wﬁg%veh?%%tly in the range of 95:5 to 50:50. For exgnpr

the 5PLGA pol ynmer may have a nolar ratio of lactic acid:glycolic aci d
of 95:5 or of 50:50. Sui tabl e PLGA pol yners may have a bl ock
| ength in the range of fron1|to 5, preferably of from2 to 4.

Sui t abl e PLGA..pol r.s t-av cul ar ht o
From about 3 098 hatnred s Hierlhach G ORRamR Pt St R s
40, 000, afaﬂbtmm%r&@nhafn@ryabicyt@mm@uﬁ ad&dle@&mhanaalgﬂmb i) wB08 abald ons.
The degree of disper.sion (weight- average nol ecul ar

wei ght / nubiRdional\serRde 2 REUR AR Broanabiqitdonpiied) IeleR & @ pasiceipeliontlgrewy

pol ydi spegsy aya)n attHde, rlﬁﬁggrlffsro@ Eﬂ1ﬁmlﬂ:ldﬂc fanétfan@ltg‘?bﬁps%&ude&ﬁx%fﬁ?ﬂﬁ@cﬁﬂ
fromabout 1.3 to about

he sKki erson woul d appreci at e,
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el oS aREYRL b TR RSBl PR ALY e S LA TR Y, O
poI yd| SpPEREIPRpohyts M@Epfeﬁmammm asyly sthivhesterawndyhrepe alithrmedtarcoll ar

ghts of %‘(—9000 000, 0&9‘ 50,000, 20 0038 hg 000, 5,000, 2,000,
and 580 raPiee p eorEgspon Sheidderonn 2nan 3eehehr ried out using a
SEC col urpiefMaKRthBedlyed I del¥ticdBa1ak ta Ak et @ohnid e Bk YIREFA 30erladeBs@b/0r | es
Ltd., UK) and using 5% nethanol in tetrahydrofuran as the nobile

phaselo  from abewg3®iodR dexg B egs%réeiartbapwmarﬁvaﬁeéﬁw@ﬁt%FﬁlﬁaS%@? RéPvebr
may be Comehg bfitokt RY abdidiab Sr allcdf 9@5@@1: cxﬁ’ @%T ogacpﬁﬁgugg@@hcby

ring- openlng polymerisation with a SU|tab romcyclic
| acti de, agllydeist the PAever apeaed @mby‘dlléﬁwpﬁt Hﬁﬁmn@mtl%ﬁ dagsomat eri al s

and Bi oengi ne

(1995) : 28 EpS B@%ﬁ%@eﬁ&%& e"éJ §Jf°§ B‘%éoa oé‘ifa nE‘@Z‘lbﬁi gﬁwﬁgr’e&ﬁﬁ%{"&

BL 0|toer t It Qﬁcir cm?hxﬂc pd:laracwao@dltpolygbmmﬁsacid pmya‘i‘gﬁm’“ﬂyﬁmhmﬁm[@lﬁmﬂ
rta e a n - | | eye

Dot 2t AN okl A orlactons i baprip e adRge dste P eReobe a0

sol id polg S/mﬁpm&oﬁ(g&ﬂyn&ét@i calfaeaciarc,@géﬂyﬂ@x«vgo@fachmﬁaﬂ ysabl e and

enzymati ca 30cl eavabl e ester |inkages, under_ biol ogical conditions

(for exarﬁ@ﬂsa¥hyiﬁnﬁ$1éc%ﬁwmg %POV&Iﬁ’@Phca‘ﬁHl mﬂhﬁﬂﬂa@?r@aﬁyc‘éﬁemewmnd in
tissues 3{. i ) %‘lﬂ@%ﬂcﬁﬁb%lﬁe%{;&a 14@51%@1&93;5 LR hapthc acid

and glyc lactic acid an I'c aC| are
wat er - sol polptabcyleano nxalate (for example polytnmethylene oxalate or polytetramethylene

20 oxalate), a polyortho ester, a polycarbonate (for example polycthylene carbonate or
polyethylenepropylene carbonate), a polyortho-carbonate, a polyamino acid (for example
poly-y-L-alanine, poly-y-benzyl-L-glutamic acid or poly-y-methyl-L-glutamic acid), a
hyaluronic acid ester, and the like, and one or more of these polymers can be used.

If the polymers are copolymers they may be any of random, block and graft

25 copolymers. When the above a-hydroxycarboxylic acids, hydroxydicarboxylic acids and
hydroxytricarboxylic acids have optical activity in their molecules, any one of D-isomers,
L-isomers and DL-isomers may be used. Among others, a-hydroxycarboxylic acid
polymer (preferably lactic acid-glycolic acid polymer), its ester, poly-a-cyanoacrylic acid
esters, etc. are preferred, and lactic acid-glycolic acid copolymer (also referred to as

30 poly(lactide-co-glycolide) or poly(lactic-co-glycolic acid), and hereinafter referred to as

PLGA) arc most preferred. Thus, in one aspect the polymer is PLGA. As used herein, the



9 toxic products of normal netabolism which may further biodegrade
to formcarbon dioxide and water. In other words, PLGA is believed to
degrade byywgBaRA9hs hydrolysis of its ester groups in thedi6»R8:RSs Of
wat er, for exanple in the body of a warm bl ooded ani nal such as man,
to produce | actic acid and glycolic agld and create the acidic 5
m croclimate. Lactic and glycolic acid are by-products of various
nmet abol i ¢ pat hways in the body of a warm bl ooded ani mal such as man
?g?g: a?ggmgln %%(g%cgucpeg Slalne?s or}(i]e{cﬁtlt: 203 éﬁ{l)dre%err%é ?J é)srp%ly%c?% ar(g ct}ge ris
provi ded dchif)arPLayi t abl e forn1|n mhlch the PA may be dlspersed or
encapsul at ed t her ior to the degrqaatlon f the For
exanpl e, the Byt ﬂﬁ%ﬁé YR TR BB ARG ATBHDP lagric i @5 %@Fld.%fhﬁhe
form of IhigdeQFans:b e SE50coRRARRAY 1d thé RSige HF93: 51’(03501 soq tpoel e{a%na thd th
the PA di spersed or encapsul ated therein.
nmi cr opar tHl¢FA golymst may haveranelaatiaoldpetigeaacisbglyqodic @01§|0f 85 ﬁﬁr phé0 ﬁange
of 0.1 to 100 r o]
5001. 1m %B[Bbl@f)%éﬁ Lo g{%ergn%g K%&tl c?cz(gg%k{/ﬁ? {n?g‘f) dﬁé‘ﬁg@fg&%n av’er age
EgggicIe;gﬁimbhnﬁﬁhe12am%e OgolttOSéS 2000nm prefera?ly 10 to

nm an r r r.a 0 articul
i cropar 1ol eonple ELGARANRST U bd e averoat ApBR g b ron®
M cr ospheibesy)3,000 to abou¥V\BE000, hezfgrably BE Ebdus4,000 tohﬁ;oﬁto-’IO[OOOIdnd more
m croparticl|es, the nlcropartlcles may be prepared sing a

approﬁrléF@kWﬁbﬁéﬁbmgééﬂogkm%vtg)@Eﬂ@%ﬁ?se gLeioh m@?“%%ﬁV%ﬁF‘ZO

extracti %cﬁgé HleféculEp&mgmﬁﬁmb@mc&g]E %I&GiaY%{ghﬁ‘i‘l@iféﬁ{aﬁ&ﬂ eRmeihRd,
the PA and the polyner may be diss in a suitable volatile

or gani ¢ wixdépersity onayanagniren abausd Grie d@wéﬁ Ogpregeeablnfiem ahowdiogahented
hydrocarQﬁg such as chl orof orm or nethyl ene chloride, a hal ogenat ed
aromat i ¢ hydrocarbon, a cyclic ether such as dioxane, an ester such
as et hyl acet atsahe skillddtpersor mhﬂnpa&cameﬂmrweﬁgﬁtheqragmrmdnctédrwaﬁglﬁ such
as et hanol) ,and di sper, seFI in aque ous hasg gotnt ai n br;,g a sg abl e
enul st’on FpyeLage malernlag gy dFSP APAYTY B¢ 6R ?eﬂ’ﬁ% bl ‘}]’ifanl c
sol vent irfethdibdr r@eaaﬂcfdsradxeﬁlprea)ymza\ekdesxm afr&ﬁﬁbgﬂapﬁﬁ@m islithinagowA
encapsul ated therein. In %hﬁgsol vent extraction

PA d
o yor MO RV HERS HEE 6P ag ey PG TotReH e SEighB 1 O FB00.
di chl or on@hhan.0,008! J0a600), 10,660)%l008.0L6 Rt &doifiog@s?)@dﬂvefyo‘i“ﬂ@&&émﬁﬂh@oﬁ hen

di sper sed in an aqueous phase (such’as a wat PVA Solution). 30 An
enul si on may lpraediededt esings SHC delumindispdBed BlSesn mletnhfatchleedee( Polymer

encapsul d_t her b n a ternative r|ng
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Ei he p_hgr gaceutIihe azlLGdexmy deTp&paﬁ‘];ede ar@e:th@nmfvdl \,«rm‘skrodg1 &uady BscoRintofcialsy
escri bed a| int of mcroparticles wt

encapsul m*m Jpéﬁwmﬁ%ﬁié%m@ procige %Wa?%%@e}mgd’aﬁyr%féﬁwﬂﬁw a

conprise sﬁltﬂﬂ%tﬂﬁltmcy@ﬁyla@@deaﬁiyﬁﬁlded@c QX IRl dSp AR Rdndbetki o Of

50:50 in the formof mcroparticles with the PA 5encapsul at ed

t her ei n. Blomhteralpped Roceaingceias PelréﬁoMaﬁwle‘éolslmetZaMaéc Bekkesdng. &1 9% -
o] o, 5 ARG ES6 o e BRoPHBTn B, DS O e GBS,
pol yner hesigligcomposition et glaincatduiides amd [Darta ¢t al, Int. J. Pharm., 100, pp 9-14
(1993)).
It is believed that PLGA is biodegradable by means of the degradation of the entire
solid polymer composition, due to the break down of hydrolysable and enzymatically
30 cleavable ester linkages under biological conditions (for example in the presence of water

and biological enzymes found in tissues of warm-blooded animals such as humans) to form

lactic acid and glycolic acid. Both lactic acid and glycolic acid are water-soluble, non-



ratio of 95:5 in the formof mcroparticles with the PA encapsul at ed
therein. Such a pharmaceutical depot may be suitable for controlled-
and/ or Su%é'zb‘@ﬁﬁz% ease of the PA io over a period of doraiBadR4dss$H0
to 90 days. Such a pharnaceutical depot may al so be suitable for
controll ed- and/or sustai ned-rel ease Qf the PA over a period of up to
120, up to 150, or up to 180 days. The pharnmaceutical depot
may conprise the PA and the polynmer in any suitable am)unts For

exanpl e, .thc eut i fro t

oatht 1 bf pRABHIRE St R BIRRt wIBY ARG Biodb Blhciolind
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of the PAis loaded into the mcropartic his 20 anpunt of

t he pol yrmicracimetg| Eastieand shiselie aad ﬁrﬁévmmduﬂs@f wayiqup mstabeligpathwieys fn
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n he

used for ‘susp the mcro ar |cles ore tion.
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wei ght of the artic e Wnen ab 10% t.0 0 12% b
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activity of the PA used and the rate and durgﬁg‘lon of rel ease of the
PA. 10 W%‘Hbﬁ‘h‘&‘@éﬂ?%%ﬂmﬂ@%‘te @Fﬁﬂfthﬁ r’f‘blﬂ'oé’ém& 01 t abl e
phar mace %h&ﬁ%dcsa&qﬁ @tlﬁmdefogﬁ |Wi@the PR EPErsbE6n cnbhlisGRicaiRubid. be wat er
m scible. Suitable diluents or carriers include, for exanple,

sui t abl e por osuityblemdiregarigesdpintlly fage emavesgs oaitighn sigslin Hedangeohfdl to
30r api dl vy. ssol v a r I asticisers to
nodi fy thleOg %Teprgft%mé%ﬁ‘ ]\f/{lfl)glgg l%d gf&@géée%ﬁc %@@O@Ppy‘ (see, for

exanpl e, Bur g&;ﬁabl@nanbpambﬂe@’@@wallﬁhaué an al¥ragspastivle dibein ParangceUtto cal
Sci ences 149) pp. 305- 353) 11 The u or. carrier may be

i ncl uéfed 4 Ho%rﬂsé’rf)fﬁﬁgh‘a]@etﬂtlpe%m GB‘E)B’tor‘i l?fefgf?i?lysmrf’éﬂérgnanount For
exanpl e, the dhbmemmofheme o?%cmwreta@bsmﬁm @deﬂ.dm ﬁfthEreOf from
0 to 50% by welght of the to conposi tion ref erably,

phar maceuticesphegkspot does not contain an additional diluent or
carrier. 5The r lacal
Gol i very at o g GERRREESR 1y ARG SRR ARG G a2

The phar naepeuid walg ade ppropreaje vethbdrseeh @thyd %baentaﬂi'nparatgmcat%olamtby

the. phiar nABTE S Bt SHapha BRod e R meody usr B8 (' o
as an i njpinad nerytaaliRBloedn acsitalsle peihiile o@amclsﬂ]]va&'f(ﬁbleﬁampleaketone such

as acctone, a halogenated hydrocarbon such as chloroform or methylene chloride, a

halogenated aromatic hydrocarbon, a cyclic ether such as dioxane, an ester such as cthyl
acetate, a nitrile such as acetonitrile, or an alcohol such as ethanol) and dispersed in an

25 aqucous phasc containing a suitable cmulsion stabiliscr (for example polyvinyl alcohol,
PVA). The organic solvent is then evaporated to provide microparticles with the PA
encapsulated therein. In the solvent extraction method, the PA and polymer may be
dissolved in a polar solvent (such as acetonitrile, dichloromethane, methanol, ethyl acetate
or methyl formate) and then dispersed in an aqueous phase {such as a water/PVA solution).

30 Anemulsion is produced to provide microparticles with the PA encapsulated therein.

Spray drying is an alternative manufacturing technique for preparing the microparticles.



io we nean that the pharmaceutical depot can be drawn into a syringe
and inj ect ed into a subject, for exanple a warm bl ooded aninal such
as man, Wh9 ﬂgﬁ%sl ng adverse effects due to the preggq;@zgfgmg@lsjd
mat eri al |nt epot. For exanple, the pharnaceutical depot may be
injectable into a joint, such as an |g%l aned joint. In other words,
there is provided a pharmaceutical depot for intra-articular
injection. Suitable joints include knee, hi p, 15shoul der, ankl e,

el bow, wist, ;toe, fin and s ce Qi nt e r caI
depot renmi ns 1 e st R &Rl teref ik by wim AR EIS B

| ocal delds\descyibef abTob@j 1l?ﬂlelfbrrﬁ0£1@ﬂ:i‘61ﬁhicm vithdhsPA teatdpedlatsid thamin. For

preferably over eriod of time ran from 30 to 90 days.
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view of the teaching of the prior_art, such as in US-6,217,911, which
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in the efabeeitli% toraboat W bheeightalitecRAty loadeddetp dhe microparticls.eAbspatbisy |

the P har oFﬁH{ &Ctﬁ% %oqﬁg%tls 9418}{&8'&%: %e%%%a%hﬁ%gs Q&%ﬁlsjér%%ﬁé PA and the

conceftration of articul ar nistration by
i nj ecti orPItGer Bit@pt cstha’rphalsnablumel éxﬁiplantsnﬁ]mk:anple i@ ipresubabliag the
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or carri eggy, whibeit BBy Hei gﬁ‘t ofdticrhicPopaticll Swheaibb@hles diabsen s wr
carriers include aqueous diluents or carriers such as an |soton|ﬁ
Yy

aqueous s¥Hghtiohhed ig Ieaded Biths figropsrtislesy The peqporion b Hiepgiymer typica
car boxymefh éfﬁé& oh kHYl B3R oPpIRh R adiSHE Br @S PROISYS HAARE FatB and/ or

a tOﬂICIty a ustcr
dulatlon of release of the PA.

The pharmaceutical depot may further comprise a suitable pharmaceutically-
acceptable diluent or carrier, which should be water miscible. Suitable diluents or carriers
include, for example, suitable porosity-modifying agents (such as sodium chloride) that

30 rapidly dissolve leaving pores and/or suitable plasticisers to modify the rate of diffusion
and/or reduce porosity (see, for example, Burgess, D. J., Hickey, A. J., Drugs and the
Pharmaceutical Sciences (149) pp 305-353).



15(such as sodium chloride). Injectable pharnaceutical depots nmay
conprise further active agents, such as a | ocal anaesthetic.

The phar magg g&bﬁﬁthGDOt of the present invention may hngﬁﬁ&E}akgd
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phar maceuwujteiatd manner over a period of up to 90 days are advantageous because this minimises

20 the number of local injections required to be made to a joint, which enables the depots to
meet current recommendations for intra-articular therapy which advise not to exceed three
to four small (about 2 ml) local injections into a joint per year due to possible adverse
effects.

The pharmaceutical depot may be formulated for injection into the intra-articular

25- space of an affected joint, for example into the synovial fluid-containing portion of an
affected joint, such as at an osteoarthritis site. As skilled person would appreciate the
synovial fluid is contained within a central joint space defined by opposing bones of the
joints. The present inventors have found that upon injection of the pharmaceutical depot
into the synovial fluid, the PA is released and substantially enters the surrounding tissue

30 with only minor amounts entering the blood stream, i.e. to achieve a high local
concentration of PA in the area to which the pharmaceutical depot is administered (such as

a joint) and a low systemic concentration. Additionally, the pharmaceutical depot provides
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by enzyme p38 kinase, in a subject.

According to another aspect of the present invention, there is provided the use of a
pharmaceutical depot as defined herein for inhibiting the effects of cytokines, for example

25 by virtue of the inhibition of the enzyme p38 kinase, in a subject.

According to another aspect of the present invention, there is provided the use of a
pharmaceutical depot as defined herein in the manufacture of a medicament for use in
inhibiting the effects of cytokines, for example by virtue of the inhibition of the enzyme
p38 kinase, in a subject.

30 According to another aspect of the present invention, there is provided a method for

inhibiting the effects of cytokines, for example by virtue of the inhibition of the enzyme



Encapsul atio n Efficiency In vitro Burst In vitro Release (% ratio /
MN (1(D) weight) (%9 (% 50:50 13.33 88.87 16.33 Day 14- 82.3 19.5

Day 25 -92y88003f252% 13- 60 PCT/GB2009/050353
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p38 kinase, in a subject in need thereof, which method comprises administering to said
subject a pharmaceutical depot as defined herein. -

The present invention further provides a pharmaceutical depot as defined herein for
use in the prevention or treatment of an inflammatory disease, such as osteoarthritis, in a

s subject.

According to another aspect of the present invention, there is provided the use of a
pharmaceutical depot as defined herein for the prevention or treatment of an inflammatory
disease, such as osteoarthritis, in a subject.

According to another aspect of the present invention, there is provided the use of a

10 pharmaceutical depot as defined herein in the manufacture of a medicament for use in the
prevention or treatment of an inflammatory discase, such as osteoarthritis, in a subjcct.

According to another aspect of the present invention, there is provided a method for
the prevention or treatment of an inflammatory disease, such as osteoarthritis, in a subject
in need thereof, which method comprises administering to said subjcct a pharmaccutical

15 depot as defined herein.

The “subject” to which the pharmaceutical depot of the invention is to be
administered is an animal, especially a warm-blooded animal, such as a domestic animal or
man, particularly man.

The invention will now be illustrated by the following non-limited examples.

20 Example 1

A pharmaccutical depot was prepared that comprised PLGA microparticles cncapsulating
N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl} -3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide as the PA.
25 (i) Microparticle Preparation
60 mg of N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide and 340 mg of PLGA (molar lactide:glycolide ratio of 50:50 and a
molecular weight of 19.5 KD) were dissolved in dichloromethane/Methanol 3:1 ratio (2
ml). This solution was then dispersed in an aqueous phase of 0.5% PVA w/v under high
30  shear to form an emulsion. The high shear was created by using a static mixer with a high
flow rate of aqueous phase e.g, 1000mls/min. The resulting emulsion was added to water
{1250 ml) at 30°C and stirred at 500rpm (using a Heidolph RZR1 stirrer) for 1 hour. The

resulting suspension was cooled in an ice bath and the microparticles allowed to sediment



90.67 18.35 Day 15 - 79.52 19.5 Day 25- 86.23 The mcroparticles
wi th 50: 50 PLGA provided high encapsul ation efficiencies, producing

20N- (5- [ (cypl.a599%¢ am nol car bonyl | - 2- met hyl phenyl } - 3- fel-yimodhrosiays 1 d
i n-2- yl et hoxyg benzam de | oads of about 13% The in vitro rel ease
profile data is shown in Figure 1. Th§4in vitro rel ease studi es show
that the N-(5-[(cycl opropyl am no) ear bohyl] - 2-

nmet hyl phenyl) - 3-fl uor o- 4- (pyri di n- 2-yl met hoxy) benzam de in 50: 50 PLGA

m'cropart"j%s.r‘}%g n.acc a Eurt %%ﬁ d. pver 1
m ot oper g A0y ARGEL SR R B BB LR
1) showectaga®mdty dgnddheiddirhdnted micidpaftixkapiiate? (1 B) wivadded end the ploceke pot
was prepared that co rils§g PLGA mcro ﬁrt I cl es encagsul ti Q%’h
N- (5 [ ( oy NG oppPRITILS Y toly y o §fYBRRAR{ was removed and the
- 3- f | uor GnirdpRiticics trinsferrad o s OxHItREIRZ athe wieh/@Airhdi@atidhcyéle (a3 repeated
M croparticle Preparation ) o
s afurther 2 times and the microparticles were transferred to a freeze dry vial with the
minimum volume of water. The vial was flash frozen in liquid nitrogen and the
microparticles were freeze-dried for 48 hours.
(i)  In Vitro Release Protocol
0.8 mg of microparticles containing N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-

10 3-fluoro-4-(pyridin-2-ylmethoxy)benzamide in 50:50 PLGA were suspended in PBS
containing 0.1% w.v Tween 80 (20 ml). The resultant slurry was kept static at 37°C and
samples were taken at 24 hours by removal of media (1 ml) followed by addition on media
(1 ml) to ensure the volume of media within the experiment remained constant. Samples
werc taken at regular intervals (see Figure 1) until the depot was no longer releasing N-{5-

15 [(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide and analysed by HPLC. The results are shown in Table 1 below.

Table 1
Polymer PAload | Encapsulatio | Invitro | In vitro
lactide:glycolide molar | (% by n Efficiency : Burst Release (%)
ratio / MW (KD) weight) (%) (%)
50:50 13.33 88.87 16.33 Day 14 - 82.3
19.5 Day 25 - 92.38
50:50 13.60 90.67 18.35 Day 15 -79.52
19.5 Day 25 —86.23

The microparticles with 50:50 PLGA provided high encapsulation efficiencies, producing
20 N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide loads of about 13%. The in vitro release profile data is shown in
Figure 1. The in vitro release studies show that the N-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-3-fluoro-4-(pyridin-2-ylmethoxy)benzamide in 50:50 PLGA microparticles
had an acceptable burst on day one and released over 1 month in vitro. The two batches

25 produced using 50:50 PLGA (Table 1) showed good reproducibility.
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microparticles transferred to a glass test tube, The wash/sedimentation cycle was repeated

a further 2 times and the microparticles were transferred to a freeze dry vial with the

20 minimum volume of water. The vial was flash frozen in liquid nitrogen and the

microparticles were freeze-dried for 48 hours.

(i)  In Vitro Release Protocol
0.8 mg of microparticles containing N- {5-[(cyclopropylamine)carbonyl]-2-methylphenyl}-
25 3-fluoro-4-(pyridin-2-ylmethoxy)benzamide in 95:5 PLGA were suspended in PBS
containing 0.1% w.v Twcen 80 (20 ml). The resulting slurry was kept static at 37°C and
samples were taken at 24 hours by removal of media (1 ml) followed by addition on media
(1 ml) to ensure the volume of media within the experiment remained constant. Samples
were taken at regular intervals (see Figure 2) until the depot was no longer releasing N-{5-
30 [(cyclopropylamino)carbonyl]-2-methylphenyl }-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide and analysed by HPLC. The results are shown in Table 2 below.
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fluoro-4-(pyridin-2-ylmethoxy)benzamide in 95:5 PLGA microparticles had an acceptable

10 burst on day one and released over 3 months in vitro.
Example 3
The release characteristics of N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-3-
fluoro-4-(pyridin-2-ylmethoxy)benzamide in 50:50 PLGA microparticles in vivo in the rat
were mvestigated.

15 Unformulated N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide was intra-articularly injected (15ng in 5 ul injection in PBS) to rats
and synovial fluid concentrations were determined at 15, 30 and 60 minutes post dose.
The synovial fluid from the rat knee joint was sampled using a knee wash methodology.
The knee was exposed and a transverse cut made to the patellar tendon proximal to the

20  tibia. The knee cavity was opened up by dissection, and the knee lavaged between the
tibial and femoral condyles with 3x25ul PBS using an eppendorf pipette.
Pharmacokinctic parameters of the PA. in synovial fluid calculated from this experiment

are shown in Table 3 below:

Table 3
Parameter Value  [Units
Clcarance (Cl) 61 ul/hour
Volume of distribution (Vdss) 9 1l
Half-life (tiz) 0.2 hour




Table 3 Paraneter Value Units Clearance (C) 61 pl/hour Vol une of
distribution (Vdss) 9 I-11 Half-life (tin) 0.2 hour 17
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-2- yl met hoxy) benzam de as the PA in 50:50 PLGA microparticles (as

prepared in Exanple 1) was then dosed,intra-articularly (200 lig in
300) to rats and synovial fluid concentrations were determ ned on
days 1, 4, 7, 14 and 21 post dose. Data obt ai ned in this study is

o 2o o BB i S R MLl o Lhe
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cal ul 1 o) sol 2t oL LShaTEAN, ALAgy ot oL DS BYAPHLAL kS =
N-{ 5- [ ( cWedropstaha@a @y s &rQoNMldid2 post dose. Data obtained in this study is
s graphically shown in Figure 4, together with a simulation of the expected synovial fluid

concentrations based on the in-vitro release characteristics of this formulation (see

Example 1) and the calculated clearance of released drug out of the synovial fluid (Cl = 61

pl/hour).

This data clearly demonstrates that the N-{5-[(cyclopropylamino)carbonyl]-2-

10 methylphenyl}-3-fluoro-4-(pyridin-2-ylmethoxy)benzamide as the PA in 50:50 PLGA
microparticles when injected intra-articularly to rats can sustain release in the synovial
fluid for 21 days. In addition, the good agreement between the predicted concentrations
and the measured concentrations, suggests that the in vitro release assay is a good predictor
of the in vivo behaviour for this formulation.

15 N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl} -3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide as the PA in 50:50 PLGA microparticles (as in Example 1) was then
dosed intra-articularly (200 pg) to rats and plasma concentrations were determined up to 24
hours and 21 days post dose. The data obtained is graphically shown in Figure 4 and
Figure 5 respectively, together with a simulation of the expected plasma concentrations

20 based on the in vitro burst release characteristics, the calculated clearance of released drug
out of the synovial fluid (Cl = 61 pl/hour) and the systemic pharmacokinetic parameters of
this compound in the rat (Cl = 14 ml/min/kg, Vdss = 1.7 Ikg)

As shown in Figure 4 and 5, the plasma concentrations of the PA were in the
nanomolar range (compared to the micromolar range for synovial fluid, as shown in Figure

25 3) confirming the concept that intra-articular delivery by means of the pharmaceutical
depot of the present invention can effectively buffer systemic exposure even during peak
efflux of the PA from depot formulations. A summary of this data is presented on the
same scale in Figure 6 (wherein “predicted SF” is the upper line and “predicted plasma” is
the lower line) . The microparticles injected intra-articularly showed only a small amount

30 of PA loss due to burst effects leading to low plasma concentrations and therefore

minimizing the risk for toxicity.
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The sustained efficacy of N-{5-[(cyclopropylamino)carbonyl]-2-methyiphenyl}-3-
fluoro-4-(pyridin-2-yImethoxy)benzamide as the PA in a pharmaceutical depot was
investigated.

25 All studies were carried out in a rat mono-iodoacetate (MIA) model of joint pain as
a screen for analgesia of pain driven by joint inflammation and destruction (see
Ivanavicius et al., 2007 Pain 128 p272). The MIA model induces an carly synovitis (day
3) followed by progressive loss of articular cartilage, and subchondral bone pathology by
day 14.

30 N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl } -3-fluoro-4-(pyridin-2-

ylmethoxy)benzamide was formulated into PLGA microspheres (50:50 PLGA as in
Example 1) and tested in the MIA model. Rats were injected intra-articularly with M1A on

day 0. Three days post MIA (to allow discasc to progress) animals were injected intra-
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yl met hoxylibethganboeamifhi & dose of29 szl 69 10) of-ght beari ng asynmmetry
is statisticall ignifi.cant 48 hours po dose, and. fyom day 6 post
dose unti f‘:YP’??B""?éé@WﬁWQ‘E& %OHYQTZ'?‘W yfi’[’%@"?’i}éoﬁé@@yﬁg “i'dos e) is shown
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reversal of weight bearing asymmetry. Exanple 6 A ‘conparabl e Study
to Exanp|®0®-er@ar2iyémtg@w)h%zw§es%th@ R4 vedir¢ dosed. Prtaunshommuin Hicaee N-
9, which clearly show no efficacy of unformulated N-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-3-fluoro-4-(pyridin-2-ylmethoxy)benzamide in the MIA model at day 3
indicating an absolute requirement to depot formulated N- {5~
25 [(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-
ylmethoxy)benzamide in the joint for sustained periods to realise a pharmacodynamic

effect.
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shown in Figure 9, which clearly show no efficacy of unfornul ated
N-{5-[ (cycl opr opyl am no) car bony1] - 2-

met hyl phenyA phmfiddentioaldteppy tomibrisiag Yi) meis ey deogdainio)tarbbhg]-M A

nodel at da%/ ? i ndjcati ng an absol ute requjrenent to depot fornulated
N (5- methylphenyl}-3-fluord-4-(pyridin-2-yl-methoxy)benzamide, or a

25[ (cycl i £ s I =~ < IHHAT O L O e 2-
ot oy KaneBI Y SR RORKIC sofr FEfcat; A8 Pldumaticisd) dyeh (AT ot )
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met hyl phe &éﬁsgg%ﬁﬁ'ﬁeog@yﬁgglﬁ% Rg?i’frﬁ)r-dﬁg[#?ﬁ?/?‘benzam de, or a

phar maceuti cal | y-acceptabl e salt thereof, as a pharnmaceutical agent
(PA) and (i ol yner, i ch degrades to, create an acidic
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aci d and piymenof areslkyhecyaiqacsylpel amolyalfylene edakgte, apolyanbassigraae,
a pol yal a | es polyc

ol yor t naXiEaiRe™ Bofrfdeinate ab e RobRid RS EhBad estene

m xt ur es aritbméafires tBeredhe phar maceuti cal depot according to claim 2,
wherein the polynmer is a lactic acid-glycolic acid copolyner. 4. The
phar maceutical depot according to claim3, wherein the lactic

aci d- gl yonliHe sdrfhageomay H'Sbotha"e%o?diﬁ%lt@élaﬁﬁ?' @hefeih B b(ﬂ%mer is a lactic
acid:glycolic acid in the range of 100:0 to 50:50. 5. The

phar nacedi¢alycabpacid gopolytniaig to claim 4, wherein the lactic
acid-glycolic acid copolyner has a nolar ratio of lactic
acid:glycolic acid of 95:5. 6. The pharmaceutical depot according to
cl aim 4, 4hdregphariaeelitcAl Hepeicactogding 6 cleim | dhemhothatectihasidaglymoliar

ratio of lactic acid:-glycolic acid, of. 50.50. 7. The pharnmaceutijcal
Gopot acAGPHPTGeRRGe Bieolef ralut iactc it ghoalfiacs n Badangs of 1068
phar maceubiggadg depot is fornulated for controlled- and/or

sust ai ned-rel ease of the PA over a period of from30 to 90 days. 21
8. The pharmaceutical depot according to claim7, wherein the

phar maceut i i ; 4O - Log — :
Ciat o mod et EEREpelfeat BRB A8 to R PlyhBln BtaGlc gpd-qiveoli
phar macewtdid abpagpet has aonaantioef dddicrac:ghwbaliceaaid bh@5:phar maceut i cal
depot is fornulated for controll ed- and/or sustained-rel ease of the
PA over a period of 60 days. 10. The pharnaceutical depot according
to cl ai mg , TheysHmackicd Baporsetdiagto HapRY, Whefcdt A |abm§laéi@rglyc&|)ic

control |l ed- and/ or sustained-rel ease of the PA over a _period of
days. acid copolymer has a molar ratio of lactic acid:glycolic acid of 50:50.

7. The pharmaceutical depot according to any one of claims 1 to 6, wherein the
pharmaceutical depot is formulated for controlled- and/or sustained-release of

the PA over a period of from 30 to 90 days.



11. The pharnmaceutical depot according to any one of clains 1 to 10,
which is formulated for adm nistration by injection, for exanple by
intra-articular injection. 12. The pharmaceutical depot according to
any one of claims 1 to 11, which is fornmul ated for human nedi ci ne
use. 13. The pharnaceutical depot according to any one of clains 1
to 11, which is formulated for veteri Bhry use. 14. The

phar maceuti cal depot according to any one of clains 1 to 13, for the
prevention or treatnment of osteoarthritis. 15. Pharmaceutical depot

according,tQ a one of clains 1 ta 1 for._use in t hod for the
oy event | o e Markireftodsehdtassaifing i plefh 7. WRefeh theBatacefiod
depot is formulated for controlled- and/or sustained-release of the PA over a

period of 30 days.

9. The pharmaceutical depot according to claim 7, wherein the pharmaceutical
depot is formulated for controlled- and/or sustained-release of the PA over a

period of 60 days.

10. The pharmaceutical depot according to claim 7, wherein the pharmaceutical
depot is formulated for contrelled- and/or sustained-release of the PA over a

period of 90 days.

11. The pharmaceutical depot according to any one of claims 1 to 10, which is

formulated for administration by injection, for example by intra-articular injection.

12. The pharmaceutical depot according to any one of claims 1 to 11, which is

formulated for human medicine use,

13. The pharmaceutical depot according to any one of claims 1 to 11, which is

formulated for veterinary use.

14. The pharmaceutical depot according to any one of claims 1 to 13, for the

prevention or treatment of osteoarthritis.

15. Pharmaceutical depot according to any one of claims 1 to 13, for use in a

method for the prevention or treatment of osteoarthritis.



