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critical role in cell signalling and are involved in a variety of cancer related processes

including cell proliferation, survival, angiogenesis and metastasis. Currently up to 100
different RTK’s including tropomyosin-related kinases (Trk’s) have been identified.

20 Trk's are the high affinity receptors activated by a group of soluble growth factors called
neurotrophins (NT). The Trk receptor family has three members - TrkA, TrkB and TrkC.
Among the NTs there are (i) nerve growth factor (NGF) which activates TrkA, (ii)
brain-derived growth factor (BDNF) and NT-4/5 which activate TrkB and (iii) NT3 which
activates TrkC. Each Trk receptor contains an extra-cellular domain (ligand binding), a

25 trans-membrane region and an intra-cellular domain (including kinase domain). Upon
binding of the ligand, the kinase catalyzes auto-phosphorylation and triggers downstream
signal transduction pathways.

Trk’s are widely expressed in neuronal tissue during its development where Trk’s
are critical for the maintenance and survival of these cells. A post-embryonic role for the

30 Trk/neurotrophin axis (or pathway), however, remains in question. There are reports
showing that Trk’s play important role in both development and function of the nervous

system (Patapoutian, A. et al Current Opinion in Neurobiology, 2001, 11, 272-280).
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sal t thereof, Although W02006/082392 suggests that the pyrazole derivatives disclosed therein

may be included in a pharmaceutical composition, for example in a form suitable for oral
or topical use, for administration by inhalation or insufflation, or for parenteral

25 administration, there is no disclosure in W02006/082392 of a pharmaceutical depot
comprising a pyrazole derivative as disclosed therein, let alone of such a pharmaceutical
depot comprising 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]Jamino]-6-[(5-isopropoxy-
1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile, or a pharmaceutically-acceptable salt
thereof.

30 According to the present invention, there is provided a pharmaceutical depot
comprising (1) 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-

pyrazol-3-yl)amino]pyridine-3-carbonitrile, or a pharmaceutically-acceptable salt thereof,
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and is disclosed in Example 119 of W02006/082392. An alternative name is (.S)-5-fluoro-
20 2-(1-(5-fluoropyridin-2-yl)ethylamino)-6-(5-isopropoxy-1 H-pyrazol-3-ylamino)
nicotinonitrile.
Suitable pharmaceutically-acceptable salts of 5-fluoro-2-[[(1S)-1-(5-fluoro-2-
pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile for



hydr obrom c, sulfuric, phosphoric, trifluoroacetic, citric, maleic,
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Many compounds that represent a PA are found to be unsuitable for including in
pharmaceutical depots, primarily due to factors such as instability of the compounds in the
formulations required for controlled- and/or sustained-release and/or for intra-articular

25 administration.

Furthermore, the PA included in the pharmaceutical depot of the present invention
can be provided at a sustained high local concentration of the PA at a site of
administration, for example at a joint, to provide for the effective controlled- and/or
sustained-release of the PA. In other words, the pharmaceutical depot is effective to

30 slowly release the PA so as to achieve a long acting effect.
Advantageously, the PA may be included in the pharmaceutical depot of the

present invention without any chemical modification being required prior to its inclusion

therein.
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The therapeutically effective amount of the PA that is included in the
pharmaceutical depot will necessarily vary depending upon the nature and severity of the
disorder to be treated and the particular patient treated, according to well known principles
25 of medicine. Additionally, the therapeutically effective amount of the PA that is included
in the pharmaceutical depot will necessarily vary according to the desired controlled-
and/or sustained-release profile, for example depending on the period of time over which
release of the PA is required and the concentration of PA desired over that time.
In addition to the PA, the pharmaceutical depot of the present invention comprises a
30 polymer which degrades to create an acidic microclimate, for example a polymer which
degrades in the presence of water to create an acidic microclimate. By this, we mean a

polymer that degrades or breaks down chemically to provide an acidic pH in a small,

localised area (such as a joint) to which the pharmaceutical depot is administered.
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presence of water and biological enzynes found in tiSsues of warm bl ooded
ani mabs sherdpcatic hiornsy alov pysteniceonamitaon ©, mivigetccugpiast dplyendesdicdr

bi odegr adabl e. pr oduct l.ternativel a, pol ymer . WD
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finite hahis,lthd gharMadeubicfll REHICRIIVER Vid RPA RN subjett £¥amRh@atidi PRt Mmay
have a half-life of from1 to 12 nonths, such as from1 to 6 nonths.
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group, i.e. haci
20  invention, provided that the polymer degrades to create an acidic microclimate, i.e. upon

administration to a subject, for example to a warm-blooded animal such as man, and is
biodegradable and biocompatible.
As the skilled person would appreciate, by the term “biocompatible” we mean a
material that is compatible with living tissue or a living system by not being toxic,
25 injurious, or physiologically 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.c. once all of the PA has been
30 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



functional group is a group that is capable of donating a proton to a basic
functional group such as an am ne. Exanples of suitable acidic functional
groups i rebrde/aessboxylic acid groups (i.e. -CO2H) and edrfGBro/@eisd gr oups
(i.e. -S(0)20H). Exanples of suitable functional groups that may react to
produce an acidic functional group include esters (i.e. 10 RC(0)OR, where R
may represent al kyl or aryl), which esters may react wth water to produce
a corr espaydicrihicclagtadaylt’t by aictiud ofj hotipg afiditahalélli¢oimal biological erRirehmeabl y, t he

pol yner is selected so as to degrad d.rel ease the PA over eriod of
From aboior SERlC 8 1 @rwhaégaﬁﬂaﬁéﬁgpﬁéogbf%m Sd@@b%@(’@d&oﬁa ease
the PA oygn@ period of about 30, about 60 or about 90 days. For exanple,
t he pol yner nmay 15degrade and rel ease the PA over a period of about 120,
about 150 or dlypieally.8bc paysicr Baludabitdegpooymaidic furchiond gaoypoiryae Sastronef a
hydroxyfatty agid and derivatives thereof. (for ex | e palyl|lactig.acid,

potyor yoanidioRieo M By BR Rt S EratiSaf Bridti Bhos B a5 S S RAgHRiSEy but yr i
acid, 8- @Mi@né%%m@ aldr&\eh ARER CAbRANITRELing Afiotdh B G s iE@lohsl el
copol ynmer, 2-hydroxybutyric acid-glycolic acid copolyner, polylactic acid-
20pol yet Kydheaserg apping. Exgeplohedsugpblperidip fpagiangl grebps pelugecappersdgicid ol
copol yner pol L kyl, a-c¢ ac (for aml | y(butyl
2- cyanoagr%lulpgp'ee)') ,&Wéﬁbgﬁ%%qu%ce%éd g@?}ﬁ%@%- %@r)za(élﬁ%m%fagl pg%(;ﬁ (ﬁ)s}lﬁ?rbg?hyl ene

oxal at e @lincpiohylteedupdnidt mydyabsct ax plodti®) an &idio fymetibh gesipanclude gdry Ciag. bonat e
(for exanple ‘BOl yet hyl ene carbonate or pol yethyl enepropyl ene carbonate), a
pol yoft h&dQYBnEhere Ramay repasscAbrladia aplh phashadire mas pesch with wasgrdei ne,
poly-y-b = L- i i PRVE -L-glutamc acid), a

hyal ur on?@%f%cgﬂgt ?{?&1{; g&:oﬁxe}q{clﬂ%gi élrgﬁ%gig&n%y%?&#gre of these polyners can
be used. Prdftrablyetheqlojymedrss sdlectabypodsytodegraddhayd mbegsdbe BAyovet ar andom

bl ock and graft . copol rs. en t he aboyve _ a- hydroxycarboxyl i ci ds,
hyd_ro_xydpeﬁ?%%ﬁ@wm@ga%ﬁ@ Oa?ﬂ\ﬁgﬁsyoé%mmpk?a}hsm&w i g" £ oad glie e
acti vi ty piAo R 8inkriPbLYHESO, aBBYt (NS aBbutld0 RYTEFSH exdfiple, HRYTBHerahsl

DL-isomers may be used. Anpbng ot hers, a-hydroxycarboxylic acid pol yner

( pr efier aldkgratiagnd rleasd e FAyeck kpened df gouy b, pbouttl$0es tleaut 180 days.

pol y-a-cyanoacgryl.i.c acid esters, efc. ar referred, .and, | actj.c

Bl 4 gl yool i o Sairtc aByarCesh ol Pupfi ol fShi8r il dRkYes thereot
pol y(I actfodex&fplgpyEalctid adidopolpakydilcaetd, pokeitat ¥&8) potyraslichicid, pOE/-p-

her ei naftker rﬁ?%r?e to as 0%9%812/01088312@CT/ CEBZOlpll}(I)51357 B@P%Cg) are
nost pr ef@diosgbutymig acid. sncapielagiome e mgropenips Py hyerer.i lactplaghl-glxeolissasd her ei n,

the term Lnel MerS. I j C qbgj feryed to as
pol yl act |C§#eo%6%ﬁn?/(®g§%y§84%ﬁ§ﬁ %&C%@% {.d C§§|8'tya e?’ O%ﬁ%%{%pagf{/rrer S may have a
mol arzo r atpbyethfyldnagliyts capolgingt yepolyglyadicthicidapdlnehpleaspdecod topddané) t:o 50: 50,
convenient|y in the range of 95:5 to 50:50. For exanple, the PLGA polymner
may have PAIYRST &F a alkylr-gyanoaeylate der eraginernly Guid Poryaroagsylgeyra of  50: 50.
polyalkylene oxalate (for example polytrimethylene oxalate or polytetramethylene
oxalate), a polyortho ester, a polycarbonate (for example polyethylene carbonate or
polyethylenepropylene carbonate), a polyortho-carbonate, a polyamino acid (for example
25 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
copolymers. When the above a-hydroxycarboxylic acids, hydroxydicarboxylic acids and
hydroxytricarboxylic acids have optical activity in their molecules, any one of D-isomers,
30 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

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



Sui tabl e PLGA pol yners may have a block length in the range of from1l to 5,
preferably of from2 to 4. Suitable PLGA pol yners may have a wei ght-average
nol ecul arwaeogtiosst from i oabout 3,000 to about 50, 000, pprafB2pHbISY350f about
4,000 to about 40,000, and nore prefergbly of about 5,000 to about 30, 000
Dal tons. The degree of dispersion (weight-average nol ecul ar

wei ght / nunber - aver age nol ecul ar wei ght, hereinafter referred to as

pol ydi sp®l€§iA)yare mayt prafegedf Tons, abont aspe@ thopaipacit is PLAA .pAe hisrddieirgin fthom

about 1.3 to ut 3.5. 15As t ski | per.son woul ppreciate, .the
wei ght - awﬁaﬁﬁeﬁdw&@ﬂsgp}wr@ﬂ? ﬁcmmfﬁmﬁﬁ‘é@g o Bl a&&%@i’@ﬂf‘c%‘nd
pol ydi spggia'b,toypw be determ ned by any suitable nmethod or neans, for

exanpl e by size excl usi on chromat ogr aphy (SEC) with narrow pol ydi spersity
pol ystyrene r SuguldaCeGupslyancasayhavi apealkr rmob of lictie agdigdprosc afid in 600, 000,

130, 000, 50,0 10, 000,.. 5. Q00, 2.0 0 ively. Th
ot er it natitsia 3807 SHa0 ot PR tietnge B SR E Sy Sl b SRR i |t
( manuf actppid pSlymRehyiayvd- 2Rl taid Eaddctheid: dkdolandidiss 9535 §06MBYHRaNol i n

tetrahydrofuran as the nobile phase. e PLGA may be prepared by any

conventional Muithdd PLOA pelympe reanieegitdedkylengthin tisirangemd froax dtpbe, PLGA

can be pr riRg- openi ng pol ynerisation with a suitable catal yst
fromcyc ?eg%’rfigfej/tol? léofﬁglg%/g'ol ide, etc. (see Encycl opedi c Handbook of

25Bi omat eri al Suasisle BLORNG p@ersimgy Rakta vighvedverdgangolevtdr watgh? of Mamcel
Dekker, Inc. (1995): EP-0058481B2; Effects of polynerization variables on
PLGA 'pr opRei3¢200 taghbent 3000 pirErably ebshons 0PG o aheyt 46,800, agd mese ur e and

Dorta et .alg g‘Bl&tof aBout R0 %ab%ﬁgﬂé)‘e@g I?azlitjoﬂs.( "}l?eg@gr%e Af{di%p%r e&%ﬂg@e\sf%ﬁ that PLGA

IS biodegra e by nmeans o radation o e entir id pol yner
conposi t imeeragcmeletolat Weight/makbatemnragé nioyebubir yseadiit cheacioafen zgfomtd wadsl y

cl eavabl e ester |inkages under _bio i cal ndi tions (for, ex le . in the
presence P8 VARSI SRS BRgT gf@mhoub%%w an arqf?ra@r/éé%%gb%lﬁ TP #PBYo0ded
ani mal s gsuch as humans) to formlactic acid and glycolic acid. Both lactic

acid and glycolic acid are water-soluble, non- WO '
2012/1910883 PCHs@B2eKill¢ D 8Birweult erprecipteotha cvsgldfavamgaaiolersteabeightm  whi ch

may further, biodegrade to form carbon di oxide and ter. | n.ot her
wor ds,  PRERCPSASERe ey tightand PR husily Brsily deGrpiied barny swtibls o
groups i mndigl Re&andBr &fanVd By sizé eXcleiEHEmhdgtdpay PORY) ®ith aare nm bl ooded
ani mal such as 5man, to produce lactic acid and glycolic acid and create

t he aci direlysispesity polastareng gefefeace substances with peak molecular weights of 1,000,000,
130,000, 50,000, 20,000, 10,000, 5,000, 2,000, and 580 respectively. The determination

20  may be carried out using a SEC column Mixed Bed D Sum (manufactured by Polymer
Laboratories Ltd., UK) and using 5% methanol in tetrahydrofuran as the mobile phase.
The PLGA may be prepared by any conventional method, or may be commercially
available. For example, PLGA can be produced by ring-opening polymerisation with a
suitable catalyst from cyclic lactide, glycolide, etc. (see Encyclopedic Handbook of
25 Biomaterials and Bioengineering Part A: Materials, Volume 2, Marcel Dekker, Inc. (1995);
EP-0058481B2; Effects of polymerization variables on PLGA properties: molecular
weight, composition and chain structure and Dorta et al, Int. J. Pharm., 100, pp 9-14
(1993)).
It is believed that PLGA is biodegradable by means of the degradation of the entire
30 solid polymer composition, due to the break down of hydrolysable and enzymatically
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-



and glycolic acid are by-products of various netabolic pathways in the body
of a warm bl ooded ani mal such as man under nornal physi ol ogical conditions
and t her evonre12anesssel | tol erated and produce m ni nal sy®CEMGR20110061357ty. The
polymer is provided in any suitable fogmin which the PA may be di spersed
or l1lO0encapsul ated therein prior to the degradation of the polyner. For
exanpl e, the pharnmaceutical depot nmay conprise the polyner in the form of

m cr opar texi¢ podocts nAnapai triccdbeism.owhich nayl fughirdiddegrade v fdrmt daebddA di sper sed
or encapsul at ed therein. Suitable mcroparticles typically have an
aver age PHF9Ad Y% in the range of 0.1 to 1000i,tm preferably 1 to
7501, tm and oy ginr §LRLAP.GALOLLRON dddMdcinSHihRRE 6 BBRARAITILELES
typically have an average particle size 1 n the range of to 2000nm

pr ef er ablgyoups it the PoGOMT o farrdemtor expmelt en sl bpdB0f & ovaBBEeeded animal lsnch as
particular, the mcroparticles. are substantial spherical. i hape (i.e.
bre. nfor drpleared e GRE - R fe A3 Ry aF RGP eiRiPfarkar 5. "¢ he
M cropar kh& bBsoRBYci® eredfy-b @R @ﬂva%h@ﬁle@wnapmwgﬁ ialtke PRIy wadeh as by
a solvent evaporation or solvent extraction nmethod. For exanple, in the

sol vent é@é@g animghsyghital oehn under amahphysindogpien! garditipppanddhaposoigedli n a
sui tabl e ti i ¢ solvent .(for .exanple a ketone such as acetone, a
hal ogenatto\elngaﬁegdarng ggr(g%%n{s%%lc allgsStec 1%6?%?1%?”] or nethylene chloride, a

hal ogenat ed armbe®mbiyenddydprociaed) dnanyasuryislk ifemeinheliics UelP Agagibexiapersc@or est er
such as ethyl 25acetate, a nitrile such as acetonitrile, or_an al cohol such
as et'hanén§arawatedithgselp P88T forthg degiadrbionof Pradymeinthier sr#Hppls. thei t abl e

enul si on il f . inyl - al . rgani c
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encapsul atwapattivdeseomnin a liquihéormoivithribe BXtdispetsed or eretapadiyted therd?A and pol yner

may be dissolvyed in a polar solvent (such as acetonitrile, dichl net hane,
met hanol , et hléwlta@apa?rﬁp%daﬁ tywé%aﬂy|th%?%‘feé3geé)ﬁ&%@ae mtéf)%ea?{)- Gn

aqueous Hb@(ﬁﬁn,(éjtéfepab"l’?ﬂo‘tf‘;ﬁfﬁﬁﬁéﬁyﬁo N 10 SWSi on is produced to

provide mcroparticles w t he PA encapsulated t ein. Spray drying is an
al termat i ve mdnithlde hadpagidaahmedlyehavoun prapgs pargelt hze mn theoparetafdltes. WO

2012/ 010 CT/ GB2011/ 051357 10 In pne aspect., the pharmaceuti cal
depot m?ﬁ@@fﬂbrﬁr _raﬁ‘?’eﬁbﬁl 13)98’?“1( %‘Wﬁoﬁé’rﬁgfﬁglyai&@e@@%ed above) in the
form of m cropapikichies ti¥ hirdfedta a@@%%%\%a!ﬁ'ti?ﬂfﬁjpﬁeﬂ‘é‘él% Qhap%?f.e.%i‘ea”pl e, the

phar maceut i cal depot may conprise a PL pol ynmer having a lactide:glycolide
mol ar r amiiorospheB®).50 in the formof mnicroparticles with the PA

Sencapsul at ed whergl o) Such 2 phar mmeeut ol AERRE IR RBBHELFRLE TOr

20 prepared using any appropriate method, such as by a solvent evaporation or solvent
extraction method. For example, in the solvent evaporation method, the PA and the
polymer may be dissolved in a suitable volatile organic solvent (for example a ketone such
as acetone, a halogenated hydrocarbon such as chloroform or methylene chloride, a
halogenated aromatic hydrocarbon, a cyclic ether such as dioxane, an ester such as ethyl

25 acetate, a nitrile such as acetonitrile, or an alcohol such as ethanol) and dispersed in an
aqueous phase containing a suitable emulsion stabiliser (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

30 or methyl formate) and then dispersed in an aqueous phase (such as a water/PVA solution).

An emulsion is produced to provide microparticles with the PA encapsulated therein.

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



sust ai ned-rel ease of the PA over a period of about 30 days. Further, as an
exanpl e, the pharnmaceutical depot may conprise a PLGA pol yner having a

| acti de: gvpcolzwdessaol ar ratio of 95:5 in the form of m ecomB20i1al5e357W t h
the PA encapsul ated therein. Such a phgjnmaceutical depot may be suitable
for controlled- and/or sustained-release of the PAio over a period of from
about 60 to 90 days. Such a pharnmaceutical depot may be suitable for
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di ffusion and/ or reduce porosity (see, for exanple, Burgess, D. "J., Hickey,
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25 depends on the strength of pharmacological act1V1ty of the PA used and the rate and
duration 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).



a pharmaceutical depot for intra-articular injection. Suitable joints

i ncl ude knee, hip, 15shoul der, ankle, elbow, wist, toe, finger and spinal
facet joiwoO=2012fihessphar maceuti cal depot renmains in the |j@CmGRDtIANS135M] ecti on
thereto and achieves a local delivery ¢f the PAin a controlled and
sust ai ned manner, preferably over a period of tinme ranging from30 to 90
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j oi nt up(‘i?{n%{ﬂ?ﬁ“n}‘%{?%tﬁf%ﬁmé?f%ﬁoﬂj g%ﬁaﬁﬁgl Ongqo%aﬁjgﬁhvgy af @B ticular

nanonol arcontkdlleﬁ%hd@hsﬁalﬁ&ﬁﬁlaﬁf&Lﬁrbfe@dblﬂ@ﬂﬁ’fa%)eﬁ@& oﬁﬁﬂ%ﬁrbrﬁg@ngﬁlfrﬁmsﬁ)etﬂﬂ)on or
di spersion of the 10 PA and pol yner conbination in a

phar macedey<s dihaymegsudpnl dppass thar @.cémvec@rloeaéﬁfslilm ofvhicdH\ Bhpeangobed ot er
m sci bl e, s%ih&ﬁpllaﬁneq 'okf%'reag%e%m(arof %@% bg rd%(s' a?g h&kqa% a%g&?soo%éalg tﬁigﬂl Elmqges

carriers Such as an is a Vvis 005|t r (such
as sodi umheclunbiox wikichlyihetibns m@mbe,d ta bs uiddacd a jttmt( slih easblamhysiepdﬁat(e 80)
and/or a tonicit adjuster (such as sodiumchlorjde). .Injectable

phar ec e tRECE TR fropEmERgatiQnnier 18Eafiicue fheswy Wich 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

an acceptable “burst” (i.e. release of PA) on the first day following administration, which



15agents, such as a | ocal anaesthetic. The pharnmaceutical depot of
the present invention may be fornulated for human nedi ci ne or veterinary
use. For wanplaessshere may be provi ded a pharnmaceut i calPCugmB1fosiisal at ed
for intra-articular injection for humap medi cine or veterinary use. The
present invention further provides a pharmaceutical depot as defined herein
for 20use in inhibiting the effects of a Trk, in a subject. According to
anot her aspbkattagéou heumasle'mndxm\mm imﬁewtolﬁﬂreeteé&irxgmf\thdpndbﬁdn‘e sucheasaofi a

pharnace S rein for |nh|b|t| t.h cts of a Trk
in a subj %31A§if§rvmlﬂb A5 b dodurst ?G%Sﬁéswgeg@ﬁt Trps I5™%n, there
i's provi g&@as%??oﬁlé ﬁrchflde% b@rhzﬁé Hﬁa‘%ﬁl'déé&l%él &ﬁ%f tﬁépfé@éﬂt 'ﬁ?\@nﬁ@r{ ®blldidy t he
manuf acture of a nedi cament use i n 25inhibiting the effects of a Trk in

a subj ecthave been prodiged Gomgthe prlamzut et aidsmeabe cibéctivhecsp pEthephainmeentidabn,
there IS E%qvided a nethod for inhibiting the effects of a Trk in a subject
in neéd P‘ Feof , which net hod conprises admnistering to said subject a

phar maceut i calprgfefply, 8% phefhdteetidAeH8I0? provides a sustdit@d RIgBISEH] chRBeBRiticaN
further provides a ﬁar maceuti cal depot as defined herein for 30use in the

prevent i @hthsrP/A reat qrmmlarcﬂpnﬁnp%adralmﬁmab@rybﬂim@é@e theserersugh apshasdOPhri ti s,
in a subjnglgom 1al\/\l) 2012/ 010883PCT/ (B2011/ 051357 13 According to
anot her aspec? of the present invention, there is provided the use of a

phar maceut i calinjdapislt pasmaetutivatddpatsahsy écﬁﬁprﬁé@% sasEeioh iod dispérsion@dtient  of
an i nfl anmat ory di sease, such as_osteoarthriti s in a subject. According to
anot her Répadpobymentombinationdn p phamacericatlyrapeent aé)le&lhwbwamf‘é Vikighof a5

phar mice‘éﬁdlﬁﬁ‘oe daROiniasoidesL AR BRIG LY c?rrie'??m@?:]'ag Egr‘lgéoﬂg 81113% ntéorBAiGament

for use in the prevention or treatnment o tory disease, such as
ost eoar t kndht dssan ibatoc agusjoas solution of a Asmrtyl nmgrotver (amﬂt dsesodmgpect of the
present inyentio

reis OVId a net ho reventi on or
t r eat ment? meetgﬁlfﬁ‘@ﬁﬂ%e P%fa h@ 59 &PE QLY 44iusEers ybj ect

in need theh %9§od1ﬂm|cﬁﬂ)rﬂ€} %ﬁc&@[&fﬁaﬁﬁ&eﬁgéﬂl '&bﬁ&t?ﬁiaﬂ’goﬁ@r@@fugth@ﬂ-%tﬁgt a
phar maceuti cal

15 agents, such as a local anaesthetic.

The pharmaceutical depot of the present invention may be formulated for human
medicine or veterinary use. For example, there may be provided a pharmaceutical depot
formulated for intra-articular injection for human medicine or veterinary use.

The present invention further provides a pharmaceutical depot as defined herein for

20  use in inhibiting the effects of a Trk, 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 a Trk 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

25 inhibiting the effects of a Trk in a subject.

According to another aspect of the present invention, there is provided a method for
inhibiting the effects of a Trk 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

30 use in the prevention or treatment of an inflammatory disease, such as osteoarthritis, in a

subject.



10depot as defined herein. The "subject"” to which the pharnaceuti cal
depot of the invention is to be admnistered is an animal, especially a
war m bl ooslecdoeniinesB, such as a donestic ani mal or nan, paTtGB20112051357man.
The invention will now be illustrated py the follow ng non-l1imted
exanples. 15 Exanple 1 A pharnmaceutical depot was prepared that conprised
PLGA m croparticles encapsulating 5 -fluoro-2- [ [(1 S)-1 -(5 -fluoro

- 2- pyridyl) et iyckdrdarg toahether dspbetios dmplp@nymizbhtp)ju; teodis provided the use of a

yl)am no ridine-3-carbonifrile as_t e Mcro trcePre aration
207y oPhEMsEpeiGHbAEOr i fared s fos Herreisngo of sSAAYTS e HgImBACRo] - 6.
[(5 |sopﬁgg%yséﬁggg%&iﬁ@ﬁgllhadrgugﬁlspyr| di ne-3-carbonitrile and 680 ng of

PLGA (nol ar lactide:glycolide ratio of 50:50 and a nol ecul ar wei ght of 19.5
| (D) were di sdabomlihg tn adpthht wpoetex iermeegeat myyntiohhihsresis puvidad thagsd dfen

di spersed,in an aqgueou f 0.5% PVA r _hi.gh 25_.shear to form
on o sPiaRuR GRoSsEa I Bere B By a2 erlit e RSl IR 2 hi gn
fl ow rat rkn@SHQAHStNOADE af irdlamkPAORTE,dAkd) suchhg JseSbthditRg idMIbpécen Was
added to water (1250 ml) at 30C and stirred at 500rpm (using a i dol ph
RZRL stirr er ) Aceprdingoenothyhaspeeisdthe prgseatisiyentiing Hieygis pevbdasi mathad ferce

bat h and | | (0 n

Appr oxi rra r%%]@/g ?g{r&t eﬁt;%f;id ﬁ% "'ta{s%@bgfrg%%?’asrrufﬂ%gégoea%\g%e{%hlﬁta aswiuﬁ%t 30care
not to dhrshwdbhérb@f sdibhmeathed corhpriepadiningdt@ing ahi@rsubjbety phamsacdeded and t he
process repeated, Approxi mately 95% (by vol une) of the supernatant was

r enoviéd éﬁﬁptﬁﬁéefﬁﬁ‘e@r@bﬁ‘e\?tr cles transferred to a glass test tube. The

vash/ sedi ment gL oGy © WS HERFRHAC Bl HLARbr holif oA holRe

m croparticles were“transterred to a freeze ry vra

2012/ 010883 RNeCB204n 410mAB b3petillpriarwarmAbluodadramiod], wahes a dbmestid @limabs f | ash
frozen and the mcroparticles were freeze-dried for 48 hours. (ii)ln Vitro
Rel ease B BEGFUHOMRE of ni croparticles contai ni ng

5-fluoro-2- [ [ (theknvknfidn HMivRswve 119)@&"&@&1' R b AR limited examples.

56-[ (5-isopropoxy-1H pyrazol-3-yl)am no] pyridine-3-carbonitrile in 50:50
PLGA were suspended in PBS containing 0.1% w. v Tween 80 (20 nl). The
resul t ant, sl urry was kept static at 37C and sanples were taken at 24 hours
by renov dia (1 mM) followed by addition on nedia (1 m) to ensure

t he vol unepimaBditioalMichb Wast f1€pL&PBEI FORMPrise€ PRGPEShicroparticles encapsulating
5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-pyrazol-3-

yl)amino|pyridine-3-carbonitrile as the PA.

20 (i) Microparticle Preparation
120 mg of 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethylJamino]-6-[(5-isopropoxy-1H-
pyrazol-3-yl)amino]pyridine-3-carbonitrile and 680 mg of PLGA (molar lactide:glycolide
ratio of 50:50 and a molecular weight of 19.5 KD) were dissolved in dichloromethane (4
ml). This solution was then dispersed in an aqueous phase of 0.5% PVA w/v under high

25 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
for 45 minutes. Approximately 90% (by volume) of the supernatant was removed, taking

30 care not to disturb the sedimented microparticles. Water (1 L) was added and the process
repeated. Approximately 95% (by volume) of the supernatant was removed and the
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



constant. Sanples were taken at regular intervals (see Figure 1) until the
depot was no io |onger releasing

5-f | uor o-\RO[2p(2108)883- ( 5- f | uor o- 2- pyri dyl ) et hyl ] am no] - 6- PCPIABROVIBPISIY 1H- pyr
azol - 3-yl)am no] pyri di ne-3-carbonitril ¢ and anal ysed by HPLC. The results
are shown in Table 1 below. Table 1 15 Pol yner |actide: glycolide nolar
ratio / MN(KD) PAload ( % b y weight) Encapsulatio n Efficiency (% In
vitro Bumsihinfibf volumeidivatdreThaseal (W flath 50ZenkddShd Bui@apBBcl2Bwereditcay 16 -

98.8 The ro ticles with 50:50 PLGA provi ded good encapsul ati on
ef fici enéiflgé%or %%HE% ng

5-f 1 uor oy [ [ Q;l@tro’LRéléasfelpfgtrogolz pyri dypet hyl ] ani no] - 6- [ (5- i sopr opoxy- 1H- pyr
azol-3- yl’)am no] pyridi ne-3-carbonitrile | oads of about 13% The in vitro
rel ease Proomgloé ndebpartisles containing 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethylJamino]-
5 6-[(5-isopropoxy-1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile 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 were taken at regular intervals (see Figure 1) until the depot was no

10 longer releasing 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]amino]-6-[ (5-isopropoxy-
1H-pyrazol-3-yl)aminoJpyridine-3-carbonitrile and analysed by HPLC. The results are

shown in Table 1 below.

Table 1

15
Polymer PA load | Encapsulatio | In vitro | In vitro
lactide:glycolide (% by |nEfficiency | Burst Release (%)
molar ratio / weight) (%) (%)
MW (KD)
50:50/ 13.27 88.23 9.27 Day 16 — 98.8
19.5

The microparticles with 50:50 PLGA provided good encapsulation efficiencies, producing
5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-pyrazol-3-
yl)amino]pyridine-3-carbonitrile loads of about 13%. The in vitro release profile data is

20  shown in Figure 1. The in vitro release studies show that the 5-fluoro-2-[[(1S)-1-(5-fluoro-
2-pyridyl)ethyl]Jamino]-6-[(5-isopropoxy-1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile in
50:50 PLGA microparticles had a good burst on day one and released over 16 days in

vitro.

25 Example 2
In vivo Efficacy in MIA model




20shown in Figure 1. The in vitro rel ease studies show that the
5-fluoro-2-[[(1S)-1-(5-fluoro-

2- pyri dylwetznid/diessd no] - 6- [ (5-i sopr opoxy- 1H pyrazol - 3- yl pamigBppyesizsirne- 3- ca
rbonitrile in 50:50 PLGA nicroparticl egshad a good burst on day one and

rel eased over 16 days in vitro. 25 Exanple 2 In vivo Efficacy in MA node
WO 2012/ 010883PCT/ (B2011/ 051357 15 The effect of intra-articular (IA)

i nj ect i oThokffedtefTntka-ambulbr (14 ijditicd b tHeoF mhihlabact AY. DRI BOfob@iuRte@Avith

m cr ospher. nosodi um i odoacetate induced arthriti.s was eval uated.
@npoundgggﬁé’&w ,@ﬁ@%@m rBepasgdiv igdepcsleiaigdioega hiifs Bt ¢ Udtsthen
di sease i%nfJdah@sbB80IM K BverdlibMed B g%}r:slt %&s} M‘ILA%%EH&E ANRAUFs &I ght

beari ng recorded over a 15 day "5peri od. ure 2 shows a tine course of

wei ght bebaractgrisedyhyrastivy synovitiowmigspadnedus tweaght brarofg teberdddRivdrrahliSodayor
5-fluoro-2-[,[(1S)-1-(5-fluoro-2-pyridyl)ethyl]am no] -6- [(5-

i sopr opoXY"4H pyrazol - 3-yl ) ani no] pyri di ne-3-carbonitrile /50 50 PLGA 3 Days

Post M AFRiRir€2kh@s 4 AR TBuRS of WeRRPb&Fng 28y M P oW YA nddtlgved by
Newman- Keul s post hoc test MA i%ﬁUced % d%fig?g i n wei ght bearing,

resul i ngei BRI £hora02H [ BINCISMrb HEGN I ShiddpLjcon onto the

injected leg. A significant rev | “of this deficl npared to pl acebo

ovr oy SR B Ry PRl Ll LRl B s O A P 0275 car

onitrileh§§{fLGA Lron12 to 8 days post conpound injection.
5-fl uoro-2- I? gf—l-(S-quoro-Z-

oni 11 & 202065, 1 B0Losbop ARF S SB Fallsltas St ke sttt cacy -

reversal of spontaneous wei ghtbearing 3 days post MA Efficacy |asted for

8 dayg PASIA Infhu&QAMPRUTE ih RicBSk bORingliesEl@Us iPastroYhdlely 86V, ExRRtibiaNt al
procedaur es

5- I uor o @igif (isgjbutiop Bnfa the injeedipei Myiznificayt feaesaloy s it snsprasgsivy - 1H- py
razol - 3- pYalczt omr-n'i]c%&ge LS s 3GaHPasY ptngiAI ?—ﬂiugéor-f-_[ﬁlié)i- f—%-ﬁ{lo}or-]i-e(:t on
pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile
15 /PLGA from 2 to 8 days post compound injection. 5-fluoro-2-[[(1S)-1-(5-fluoro-2-
pyridyl)ethyl]lamino]-6-[(5-isopropoxy-1H-pyrazol-3-yl)amino]pyridine-3-carbonitrile
(200ug dose) formulated with 50 50 PLGA show good efficacy in reversal of spontancous
weightbearing 3 days post MIA. Efficacy lasted for 8 days post IA compound injection (11

days post MIA).

20  Experimental procedures

5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethylJamino]-6-[ (5-isopropoxy-1H-pyrazol-3-

yl)amino]pyridine-3-carbonitrile intra-articular injection

Animals were anaesthetised with isofluorane and 30ul PLGA microspheres containing
200ug injected into each knee using a Hamilton syringe and 25G needle. The vial of

25 misrospheres was vortexed before injection of each animal to try and obtain a
homogeneous injection solution. Animals were recovered and returned to their home cages

until plasma sampling.



Ani mal s were anaesthetised with isofluorane and 30g1PLGA m crospheres
containing 200 jig injected into each knee using a Ham | ton syringe and 25G
needl e. TWo 20i2l10888 25 mi srospheres was vortexed bef or e PChjGB2i10031357 each
animal to try and obtain a honbgeneous;gnjection solution. Aninmals were
recovered and returned to their hone cages until plasma sanpling. WO

2012/ 010883PCT/ GB2011/ 051357 16 Tail Vein Plasnma Sanpling Aninals were
warmed in a hot box for 10m nutes at 42C before being placed in a
restrai ner and 200g1 bl ood sanpled fromthe lateral tail vein into a

Sar st ed Mahltve;jﬂuuﬁnﬁi)galﬁrgiiﬁ@i um Heparin tube (cat no 15.1673) attached to a
21G needl e. Tubes were placed on a roller until centrifugation at 13000r pm
for 5 m @Hﬁﬁﬁls%r@%hﬂ&ﬂh arH%Fe' bQJ( and 0aRhitSs atAhag %@fo\f@ﬁelﬂggﬁewﬁ 2and stored
at -20C until analysis Sanmpl es were taken h, 24h, 48h,

96h and 1&8kingband uébtopd ﬁampl@é'lﬁ@m thedatetabiag vehreinteey Sarsted Multivette 600

sopr opoki E&ﬁ%@ﬁ%&%ﬁ%&@? b5 Fe Yl URILOE DB Pilel Ware Blirestott o 1 A

f or mul at ir@ller Aty @hgifufatidhas 1BO00THa fblesfﬁh@témwedlafeﬁt fe@blead2ROuPlgase of
conpound. Concl usions 15Rel ease of 5-fl uoro-2-

[[(1S) - 1Was decanindand sipred @tyé@‘i@]ymt}l aaﬁliywépyl?é\AP{(( Bamplgp epsdrkem Hy, 3h, oh,
pyrazol - §4Hh%%nb@f&ﬁy¥ﬁﬂbh (£ﬁ6@on|trlle was seen over 168 hours. Pl asma
r €e eor

| evel s ag St cal predi ctions based on in vitro rel ease
profiles. WD 2012/010883PCT/ GB2011/051357 17 CLAIMS 1. A pharnmaceutica
depot conprising (i) 5-fluoro-2-[[(1S)-1-(5-fluoro-2-

pyri d};fpetFkgdr& 3RV the1dveh-d FSoREdTH DX ¢ 1B+1P08E A02d-23pyd)y BBihg DA mino]-@i e~ 3- car bo
nitrile, or
isopropoxy-1H-pyrazol-3-yl)aminoJpyridine-3-carbonitrile in 50/50 PLGA TA formulation

in rats in plasma. The levels shown are for a 200ug dose of compound.

Conclusions
15 Release of 5-fluoro-2-[[(1S)-1-(5-fluoro-2-pyridyl)ethyl]amino]-6-[(5-isopropoxy-1H-
pyrazol-3-yl)amino]pyridine-3-carbonitrile was seen over 168 hours.

Plasma levels agreed well with theoretical predictions based on ir vitro release profiles.



5a pharmaceutical l y-acceptable salt thereof, as a pharnmaceutical agent (PA)
and (ii) a polyner which degrades to create an acidic mcroclimte, wherein
t he PA i swoebeasess3from t he pol yner upon pol yner degr ad®CIr@B201120513%7
pharmaceuti cal depot according to claiml, wherein the polymer is selected
from 10a polyester of a hydroxyfatty agyd and derivatives thereof, a

pol ymer of an al kyl a- cyanoacryl ate, a pol yal kyl ene oxal ate, a pol yortho
ester, a polycarbonate, a polyorthocarbonate, a polyamno acid, a

hyal ur onic. £KVMiI§ ester, and m xtures thereof. 3. A pharnaceutical depot
according to claim2, wherein the polyner is a lactic acid- 15glycolic acid
copolyner. 4. A pharmaceutical depot according to claim3, wherein the

ol o odL i Ol BlnEoRfiLA dRRTMIFRISD PATELII ARSI ©

ﬂepot ac F»gridjrlr?hylhndhﬁiﬂ(é;ismqg@dyrﬂHingyalzabﬁ-iygamgziog%gg@im@BicarAbanitldlepmpoI ymer
as a_nolar rati1 0.0 actl acl d. ol C, acCl (0] Lo, . ..

phar mic e dhhagnac 1@&%6‘@?6311%&1&%9%@@% Rhareeutical agqat ﬁPéS@flé (R4 d- gl ycol i ¢

aci d COp%be‘ﬁFe’ir which &ofRle@lo &rddth On fidicafichdcliffatd whkdsPihe P 22%irdleed FONPO0: 25
7. A pharmaceuti cal gépot according to any one of clains 1 to 6, wherein

t he phar tecmlymeaipodgobtmdrsicgmdatidnat ed for control | ed- and/ or
sust ai ned-rel ease of the PA over a period of fromabout 10 to 90 days.
308. A pharnmaceutical depot according to claim?7, wherein the pharnmaceuti cal

depot i sof or mA gieflaé@ficlRp6ct&dingad ¢adh 1§%E@Em?§6 $€seictdd oA over
a period of fromabout 14 days. WD 2012/010883PCT/ &2011/051357 18 9. A

phar Aceatbobgbteteibhydiendatdy #d aed déravanve thowet aipalymrrs oppapkriteut i cal depot

s T or MULREdoh Ao SAUVANGR 0N, 2poRARSLUEL 51,2a8nAE,  RvBheover @

carbonate, a polyamino acid, a hyaluronic acid ester, and mixtures thereof.

3. A pharmaceutical depot according to claim 2, wherein the polymer is a lactic acid-

15  glycolic acid copolymer.

4. A pharmaceutical depot according to claim 3, wherein the lactic acid-glycolic acid

copolymer has a molar ratio of lactic acid:glycolic acid in the range of 100:0 to 50:50.

20 5. A pharmaceutical depot according to claim 4, wherein the lactic acid-glycolic acid

copolymer has a molar ratio of lactic acid:glycolic acid of 95:5.

6. A pharmaceutical depot according to claim 4, wherein the lactic acid-glycolic acid

copolymer has a molar ratio of lactic acid:glycolic acid of 50:50.

25
7. A 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 about 10 to 90 days.

30 & A 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 from about

14 days.



510. A pharmaceutical depot according to claim7, wherein the pharmaceuti cal
depot is fornulated for controlled- and/or sustained-rel ease of the PA over
a period wbO 2at20u108890 days. 11. A pharnaceutical depot a&ct@BRingsizz7any one
of claims 1 to 10, which is 10fornul ated for adm nistration by injection.
12. A pharmaceutical depot according tgoclaim1l, which is fornulated for
admnistration by intra-articular injection. 1513. A pharmaceutical depot
according to any one of clains 1 to 12, which is fornulated for human

nedi ci neguse. Alghamabaiiacdpbt sabrdiepet cl@ﬁxﬁ@r\dhé’iﬁmttﬁe phynRReutal it 1 to
12, which is fornmulated for veterinary use. . A pharnaceutlcal depot
accor di néerslaed an‘é)nétplléfi'a‘iqﬁiéorlsl’@@l@é rfskﬁﬁsqj@%thuer?f} REChH? aoiapd PHAbYH 60

treat mengy fg osteoarthritis. 16. The use of a pharnmaceutical depot
according to any one of clainms 1 to 12 for the 25prevention or treatnent of
osteoarthritis. 17.A pharmaceutical depot generally as herein described.

5 10. A 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 about 90

days.

11. A pharmacecutical depot according to any one of claims 1 to 10, which is

10 formulated for administration by injection.

12. A pharmaceutical depot according to claim 11, which is formulated for

administration by intra-articular injection.

15 13. A pharmaceutical depot according to any one of claims 1 to 12, which is

formulated for human medicine use.

14. A pharmaceutical depot according to any one of claims 1 to 12, which is
formulated for veterinary use.

20
15. A pharmaceutical depot according to any one of claims 1 to 12 for use in the

prevention or treatment of osteoarthritis.

16.  The use of a pharmaceutical depot according to any one of claims 1 to 12 for the

25  prevention or treatment of osteoarthritis.

17. A pharmaceutical depot generally as herein described.



