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1, Me refiero al auto dictado por ese Despacho notificado por fijacién en lista de 17
de Junio de 2014, asi como a mi solicitud de plazo de 11 de Agosto de 2014 para dar
respuesta al auto arriba mencionado.

2. Con el fin de responder a las objeciones expuestas por el Sefior Examinador bajo
los acapites de claridad de las reivindicaciones y nivel inventivo, me permito presentar

los siguientes argumentos tecnicos por medio de los cuales se superan completamente
dichas objeciones.

3. Claridad del capitulo reivindicatorio

El sefior Examinador afirma lo siguiente en relacion con la claridad del capitulo
reivindicatorio:

"De acuerdo con lo revelado en el capitulo reivindicatorio, se ests
definlendo el depdsito farmacéutico por sus componentes principales y
también se menciona un rango amplio de la relacién molar en que se
encuentra el copolimero de 4cido ldctico-glicélico biodegradable (PLGA).

De igual manera, el término "depdsito farmacéutico” no es conciso. Favor
aclarar.”
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En respuesta a lo anterior me permito manifestar lo siguiente:

» De acuerdo con 1o sefialado de manera puntual en la pagina 4 dle la descripcién de
la presente invencion, un depodsito farmacéutico se define como una composicion que
libera un agente farmacéutico, especialmente_ una cantidad farmacéuticamente efectiva
de dicho agente farmacéutico en el tiempo (ef cual, que para el caso gue nos ocupa
corresponde al compuesto quimico N- { 5-[(cic!opropi!amino)carboniif}~2-meternH}-S‘-

fluoro-4-(piridin-2-ilmetoxi)benzamida o una sal farmacéuticamente aceptable del

mismo), con el fin de proveer una administracién controlada y/o sostenida de dicho

agente farmacéutico alli comprendido. !

Con base en 1o anterior atentamente me permito manifestar ante ese Despacho
que el término "depdsito farmacéutico” que hace parte del predmbulo de las
reivindicaciones de |a solicitud de patente en cuestién se encuentra plenamente definido
en la descripcién de la solicitud, y por lo tanto resulta ser claro y conclso para la persona
medianamente versada en la materia técnica en cuestion,

. De otro lado, en relacién con la relacién molar de los acidos iactico y glicélico en el
copolimero que hace parte del depésito farmacéutico de la pr:'esente invencion,
atentamente me permito sefialar ante ese Despacho que los rangbs definidos en la
reivindicacién 1 para el copolimero de acido lactico-glicdlico biodegradable encuentran
pleno sustento en la descripcién de ia solicitud, particularmente en ios ejemplos
divulgados por el solicitante, a partir de los cuales se pudo establecer que la ventaja
técnica lograda se observa al emplear desde una relacion molar de acido lactico:acido
giicolico de 95:5, hasta una retacidn molar de acido lactico:acido glicc':lico de 50:50.

Como consecuencia de lo anterior me permito manifestar que Llna relacion molar
de acido lactico:acido glicdlico en el rango de 100:0 a 50:50, taII Yy COMO aparece
definido en la reivindicacién 1 de la presente invencién, de ninguna manera representa
una falta de concisién y/o claridad de la invencién, toda vez que dicho rango
corresponde a una generalizacion absolutamente razonable ai tener en cuenta los
resultados experimentales divulgados por el solicitante.

En vista de lo arriba mencionado me permitc manifestar que el capitulo
reivindicatorio de la solicitud de patente en cuestién cumple a cabalidad con las
disposiciones de patentabilidad establecidas en el Articulo 30 de Ii'-.n Decisién 486 de

2000, toda vez que es claro, conciso y encuentra pleno sustento en la descripcidon de la
invencion.
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4, Nivel inventivo de la invencién

De acuerdo con el sefior Examinador, la materia revelada en las reivindicaciones 1
a 3 de la presente invencion no son inventivas en vista de la combinacién de las

ensefianzas de los siguientes documentos;

(D1) - WO 2005/061465

(D2) - R.A, Jain et al., "The manufacturating techniques of various drug loaded
biodegradable poly(lactide-co-glycolide} (PLGA) devices”, Biomaterials (Impact
Factor: 7.6); 21(23):2475-90.

(D3) —» Horisawa E., et al.; "Prolonged anti-inflammatory action of DL-
lactide/glycolide copolymer nanospheres containing betamethasone sodium
phosphate' for an intra-articular delivery system in antigen-induced arthritic
rabbit”; Pharmaceutical Research, (Impact Factor: 4.74); 19{4):403-10.

En este sentido, el sefior Examinador afirma que era obvio para la pei‘sona del
oficio normalmente versada en la materia referirse a las ensefianzas divulgadas en los
documentos D2 y D3 con ¢l fin de utilizar el copolimero PLGA en composiciones camo las
descritas en el documento D1 para llegar asi al objeto de la reivindicacién 1 de la
solicitud,

En respuesta a lo anterior y con el danimo de demostrar ante ese Despacho que la
solicitud de patente en cuestidn es inventiva frente a las ensefianzas de dichas
anterioridades, atentamente me permito presentar las siguientes consideraciones

técnicas:

a) Principales caracteristicas de la invencion denegada

lLa presente solicitud se relaciona de manera especifica con composiciones de
microparticulas o nanoparticulas del compuesto N-{5-[(cIclopropilamino)carbonli]-2-
metilfenil}-3-fluoro-4-(plridin-2-ifmetoxi)benzamida en un copolimero de &cido lactico-

acido glicdlico (PLGA), y donde composiciones estan disefiadas para ser administradas
parenteralmente,

Ahora bien, como puede observarse en los ejemplos 1 a 6 de la presente solicitud,
las microparticulas con PLGA 50:50 proporcionaron altas eficiencias de encapsulacion,
produciendo cargas de principio activo de aproximadamente 13%, mientras que los
datos de liberacidén in vitro alli revelados evidencian que el compuesto N-{5-
[(ciclopropiIamino)carbonil]-?.-metilfenil}-3-ﬂuoro-4—(piridin-2-|lmetox|)benzamida en
microparticulas de PLGA 50:50 y PLGA 95:5, tenian una explosion aceptable en el dia

uno y se liberaron durante 1 mes y 3 meses in vitro, respectivamente (Pags. 20 a 23,
Ejemplos 1 vy 2).
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Adicionalmente, cuando se estudiaron las caracteristicas de liberacién de N-{5-
[(ciclopropilamino)carbonil]-2-metilfenil}- 3-fluoro-4-(piridin-2-ilmetoxi)benzamida  en
microparticulas de PGLA 50:50 inyectado intra-articularmente (200ug) a ratas, se pudo
establecer que el principio active puede liberarse sostenido en el f{uido sinovial por hasta
21 dias y que conduce a concentraciones en plasma muy bajas poco después de la
dosificacion, debido a un efecto de explosién reducido (Pags. 24 a‘27, Ejemplos 3 y 4).

Asi mismo, el solicitante comprobd que hay una eficacia %nmediata y sostenida
después de la inyeccién del compuesto N-{5-[(ciclopropilamino)carbonil]-2-metilfenil }-
3-fluoro-4-(piridin-2-ilmetoxi)benzamida formulado en el depdsito farmacéutico de la
invencion (lo contrario se observo al administrar el mismo principio activo no
formulado), mostrando ademas que hay un requerimiento absoluto para depositar el
principio activo en la formulacion de la invencién en la articulacion por periodos
sostenidos para realizar un efecto farmacodindmico (Pag. 27 v 28!, ejemplos 5y 6).

|

En este sentido me permito resaltar que estas propiedades mejoradas de la
composiciones de microparticulas o nanoparticulas del; compuesto N-{5-
[(ciclopropiIarnino)carbonEI]-2-metiIfenil}-3-ﬂuoro-4-(piridin-2-iIm?toxi)benzamida en un
copolimero de acido lactico-acido glicdlico (PLGA) corresponden a un avance significativo
en el campo técnico en cuestion, y de ninguna manera habrian sido evidentes para la
persona medianamente versada en la materia a partir de las enséﬁanzas del estado de
la técnica anterior. |

b) La combinacién de las ensefianzas de los documen D1 a D3 no hace
1

evidente | ateria revelada en la presente invencié

Con respecto a lo anterior, considero de gran importancia aclarar ante ese

Despacho que el documento D1 se refiere a un gran numero de amidas sustituidas
cobijadas bajo la formula (I): |

R, o e
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Consecuentemente, el documento D1 revela una alta cantidad de compuestos
dentro de los que se incluye la N-{5-[{ciclopropilaming)}carbonil]-2-metilfenil}-3-fluoro-
4-(piridin-2-limetoxi}benzamida, y si bien D1 sefala que se incluyen las composiciones
farmacéuticas de las moléculas alli reveladas, dicho documento| no ilustra la mejor
manera de formular ninguna de ellas y mucho menos céomo formu’ar el principio activo

que es parte del depdsito farmacéutico de la presente invencion para una administracién
parenteral.
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En efecto, D1 no se refiere a composiciones de PLGA que puedan ser empleadas
como inyecciones parenterales, intra-articulares, sino que dicho documento senala de
forma general que los compuestos alli ensefados se pueden administrar "como una
solucion estéril acuosa u oleosa” (pagina 29, linea 17, D1, resaltado fuera de texto}, lo
que claramente se diferencia de las composiciones de microparticulas o nanoparticulas

de PGLA de acuerdo con la presente invencion, las cuales son administradas como
suspensiones.

De eotro lado me permito destacar que tanto el documento “The manufacturing
techniques of wvarious drug loaded biodegradable poly{lactide-co-glycolide)(PLGA)
devices” (D2), como el documento “Prolonged anti-inflamatory action of DL-
lactlde/glycolide copolymer nanospheres containing bethametasone sodium phosphate
for intra-articular delivery system in antigen-induced arthritic rabbit” {(D3), tampoco

sugieren e! depdsito farmacéutico de la presente invencién.

En efecto, el documento D2 simplemente constituye un documento de revision en
relacion con formulaciones de PLGA, describiendo las propiedades de este tipo de
formulaciones y sus métodos de preparacion. Sin embargo, es claro que en dicha
anterioridad no se brindan ensefianzas acerca de formulaciones de medicamentos
dentro de depdsitos de PLGA para la administracidn intraarticular, razén por la cual el
documento D2 no subsana las deficiencias técnicas del documento D1 para que la
persona medianamente versada en la materia hubiera podido llegar de manera evidente

a la materia revelada en la presente invencién..

Por su parte, el documento D3 da a conocer que la betametasona puede ser
formulada en un depdsito de PLGA para su administracién intra-articutar, afirmando de
ésta manera que una formulacién de nanoparticulas de betametasona fue segura
cuando se administré a una articulacion artritica de conejo,

Sin embargo, es claro que en dicha anterioridad de ninguna manera se menciona
que todos los compuestos anti-artriticos en general son seguros cuando se administran
por via intraarticular, y adicionalmente los autores de D3 mencionan de manera explicita
una serie de problemas encontrados con las formulaciones de PLGA, resaltando que éste

tipo de formulaciones causan dolor inducido por los cristales, sin que fuera conacido su
mecanismo de accién,

c) Enseianzas adicionales del estado de la técnica anterior que demuestran
el nivel inventivo de la presente invencién

Sumado a lo anterior, me permito resaltar que para la persona medianamente

versada en la materia seria claro que existe un alto grado de impredecibilidad cuando se



LLOREDA CAMACHO & CO.

Calle 72 No..5-83 Piso 5, Bogota, D.C.  Tef: 8089700 Fax 6069701

formulan composiciones inyectables de nanoparticulas o microparticulas, la cual en
cierto grado depende de la naturaleza del principio active en la composicion.

Para ilustrar este hecho me permito referirme al documento W02007024719, el
cual se refiere a formulaciones inyectables de accién prolongada y sefiala las dificultades
que se encuentran al formular principios activos en este tipo de formulaciones::

"Mientras que los agentes bioactivos individuales son bien conocidos en el arte,
han existidos en el arte dificultades para proporcionar una formulacién }nyectabfe
de accion prolongada viable y facil de usar que contenga dichos agentes
bioactivos.” (Pagina 4, lineas 30 a 32, documento W02007024719).

De hecho, este documento indica que: "“resuita particularmente prob.’e'métr‘co el
uso de polimeros biolégicamente aceptables (por ejemplo, copolimero de lpoli(écido
lactico-acido glicdlico) (PLGA)) para formulaciones inyectables las cuales son uitﬂes para
inducir una liberacion a largo plazo del agente bioactivo” (Pagina 4, lineas 32, 34,
W02007024719).

Asi mismo, el documento WQ2007024719 indica que un problema significative con
las formulaciones de PLGA del estado del arte es que ellas “forman una masa solida, en
gel 0 coagulada” cuando se formulan para administracion inyectable (Pagina 6, lineas 26
a 29, W02007024719), y por lo tante en dicho documento se tratan de soluciqnar estos
problemas formulando el agente bioactivo en un “soivente volatil subcuta’n;eo” Yy un
polimero bioldgicamente aceptable: '

|

"...el solvente subcutaneo volatil disuelve_ el polimero biolégicamente active y el

agente bioactivo manteniéndolos en solucién antes de la inyeccién.” (Pagina 7,

lineas 35-38, resaltado fuera de texto).

Con base en 1o anterior me permito sefialar entonces que para la personla versada
en la materia resultaria evidente que este tipo de soluciones solubles; para la
administracién parenteral serian similares a las que son consideradas dentro del
documente D1.

d) Concesitn de la patente en otros paises y regiones

Aparte de todo (o planteado previamente, me permito sefialar que los méritos de
patentabilidad de la solicitud de patente en cuestion ya han sido reconocidos por la
Oficina Europea de Patentes (EP 2 271 318), la Oficina Japonesa de Patentes (JP
5485261}, la Oficina Australiana de patentes (AU 2009235240), la Oficina delpatentes
China (CN102056594) y la Oficina de patentes Rusa (RU2010143985). Para una pronta
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referencia, anexo al presente memorial me permito presentar una copia de la cardtula y

del capitulo reivindicatorio de la patente europea correspondiente.

Ahora bien, ante todo es preciso sefalar que con la informacidn mencionada
anteriormente de ninguna manera pretendo desconocer la independencia de la que goza
la Superintendencia de Industria y Comercio al momento de analizar los méritos de
patentabilidad de una solicitud, de acuerdo con las disposiciones del Convenio de Paris
para la proteccién de la propiedad industrial,

Sin embargo, si considero de gran importancia resaltar el hecho de que la materia
técnica revelada en la solicitud de patente en cuestion ha sido catalogada como una
invencion susceptible de patentabilidad, que es novedosa, inventiva e industrialmente
aplicable por los Examinadores de las Oficinas de patentes arriba mencionadas, hecho
que evidentemente representa un claro indicio de que la materia técnica revelada en la
solicitud de patente en estudio cumple a cabalidad con los requisitos de patentabilidad
establecidos en la Decision Andina 486 de 2000.

5. Conclusion

De conformidad con los argumentos técnicos presentados para demostrar la
claridad, concisidén y nivel inventive de la materia revelada en la solicitud de patente en
cuestion, resulta completamente claro que dicha invencidn es merecedora del privilegio
de patente solicitado.

6. Anexo al presente memorial me permito presentar una copia de la caratula y el
capitulo reivindicatorio de la patente europea EP 2271318,

7. En vista de lo anterior, ruege a usted proceder a estudiar nuevamente la solicitud

a la luz de los argumentos presentados y conceder el privilegio de patente solicitado.

Sefior Superintendente,

A

LOREDA RICAURTE
T.P. 53.215

Direccién para Notificaciones: notificacionespatentes@lloredacamacho.com
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Description

[0001] The presentinvention relates to a pharmaceutical depot comprising N-{5-[(cyclopropylamino)carboniyl)-2-meth-
ylphenyl}-3-fluoro-4-{pyridin-2-yimethoxy)benzamide, or a pharmaceutically-acceptabie salt thereof, and to,uses of the
pharmaceutical depot, '

[0002] WO-A-2005/061465 discloses amide derivalives, including N-{5-[{cyclopropylamino)carbonyl)-2-methylphe-
nyl}-3- fluoro-4-(pyridin-2-ylmethoxy)benzamide, and pharmaceutically-acceptable salts thereof, and teaches that the
amide derivalives are inhibitors of the preduction of cytokines such as Tumour Necrosis Factor {hereinafter TNF), for
example TNFa, and varicus members of the interleukin (hereinafter iL) family, for example IL-1, 1L-6 and IL-8 (especially
fl.-1). In particutar, and without wishing to imply that the amide derivatives disclosed In WO-A-2005/061465 possess
pharmacological activity only by virtue of an effect on a single biologlcal process, it is believed that the amide derivatives
inhibit the effects of cytokines by virtue of inhibition of the enzyme p38 kinase, p38 kinase (otherwise known as cytokine
suppressive binding proteln, hereinafter CSBP} and reactivating kinase (hereinafter RK) is a member of the mitogen-
aclivated protein (hereinafter MAP) Xinase family of enzymes which Is known to be aclivated by physiclogical stress
such as that induced by lonising radlatlon, eytotoxic agents, and toxins, for exampie endotoxins such as bacterial li-
popolysaccharlde, and by a varlety of agents such as the cytokines, for example TNEa ang IL-1. It is known that p38
kinase phospherylates certain intraceliutar proteins that are involved in the cascade of enzymatic steps which leads to
the biesynthesis and excretion of cylokines such as TNFa and IL-1,

{0003] The amide derivatives disclosed in WO-A-2005/061465 therefore are believed to be useful in the treatment of
diseases or medical condltions in which excessive production of cytokines occurs, for example excessive preduction of
TNFe or iL-1. Such diseases and medical conditions include inflammatory and aliergic diseases, such as inflammation
of the joints (especially rheumatoid arthritis, osteoarthritis and gout). For the reaiment of diseases and medical conditions
such as inflammation of the joints, it would be desirable to administer the amide derivative direclly to the site (such as
the joint) requiring treatment, preferably so as to achieve a contralled- and/or sustained-release of the amida derivative
at that site. Thus, there exists a need for a formulation or composition comprising N-{5-[{cyclopropylaming)carbonyl)-2-
methylphenyl}-3-fluora-4-(pyridin-2-yimethoxy}benzamide, or a pharmaceutically-acceptable salt therecf, In 4 form suit-
able for such administration, for example for a pharmaceutical depot.

[0004] Although WO-A-2005/061465 suggests that the amide derivatives disclosed therein may be indluded in a
pharmaceutical composition, for example in a form suitable for oral or topical use, for administration by inil'lalation or
insufflation, or for parenteral administration, thers is no disclosure in WO-A-2005/061465 of a pharmaceulical depot
comprising an amide derivative as disclosed therein, let alene of such a pharmaceutical depot comprising NY{5-[{cyclo-
prepylaminojcarbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-ylmethoxy)benzamide, or a pharmaceutically-acceptable
salt thereof,

[0005] According to the present invention, there is provided a pharmaceutical depot comprising (i} N-{5-[{cyclopro-
pylaminolcarbonyl]-2-methylphenyl}-3-flucro-4-{pyridin-2-yimethoxy}benzamide, or a pharmaceutica ily-acce'ptabie salt
thereof, as a pharmaceutical agent {PA} and {ii} a polymer which degrades to create an acidic microclimate, wherein
the PA is released from the polymer upon polymer degradation,

{0006] In the pharmaceutical depot of the present invention, the pharmaceutical agent (hereinafter the PA} is N-
{5-({cycloprepylamina)earbonyl]-2-methylphenyl}- 3-flucro-4-{ pyridin-2-yimethoxy)benzamide, or a pharmaceuticaliy-ac-
ceptable salt thereof. Thus, references herein to the PA inciude the compound N-{5-[(cyclopropyiamino)carbonyl]-2-
methylphenyl}-3-fluoro-4-{ pyridin-2-yimethexy)benzamide per se, as well as pharmaceuticaily-accaptable salts thereof.
[0007] As the skilled person would appreciate, a pharmaceutical depot is a composition that releases a PA, especially
a pharmaceutically effective amount of & PA therein N-{5-[{cycloprepyiamino)carbonyl]-2-methylphenyl}-3-flupro-4-(py-
ridin-2-ylmethoxy)benzamide or a pharmaceuticaily-acceptable salt thereof) over time, so as to provide for the controlied-
and/or sustained-reiease administration of the PA comprised therein.

{0008] N-{5-[{cyclopropyliamino)carbonyl]-2-methyipheny(}-3-flucro-4-(pyridin-2-yimethoxy)benzamide has the struc-
ture:
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and is disclosed as example 5-y in WC-A-2005/061465.

[0009] Suitable pharmaceutically-acceptable salts of N-{5-[{cyclopropylaminojcarbanyl}-2-methylphenyl}-3-fluoro-
4-{pyridin-2-ylmethoxybenzamide for including In the pharmaceutical depot of the present invention are based on rea-
sonable medical judgement as being suitable for administration to & subject, for example a warm-biooded animal such
as man, without undestrable pharmacological activities and without undue toxiclty. Suitable pharmaceuticaily-acceptable
salts include acid-addition salts, for example acid addition salts with an inarganic or organic acid such as hydrochloric,
hydrobromic, sulturic, phosphoric, trifluaroacetic, citric, maleic, tartaric, fumaric, hemifumaric, suceinic, hemisuceinic,
mandelic, mathaneasulfonic, dimethanesulfanic, ethane-1.2-sulfonic, benzenesulfonic, salicyllc or 4-toluenesuffonic acld.
A preferred acid addition salt is an acid addition salt with hydrachieric acld, i.e. fo provide N-{5-[(cyclopropylaminc}
carbonyl]-2-methylphenyl}—3-fluoro-4-{pyridin-2-yimethoxy)benzamide hydrachloride.

[0010] The N-{5-[{cyclopropylamincicarbonyl}-2-methylphenyl}-3-fluoro-4-{pyridin-2-ylimethoxy)benzamide, and
pharmaceutically-acceptable salts thereof, may be synthesised from suitable starting materials using standard proce-
dures of organic chemistry, for example as discussed in WO-A-2005/061465. For example, N-{5-{{aycloprapyiamino)
carbonyl]-2-methylphenyl}-3-fluoro-4-{ pyridin-2-ylmethoxy)benzamide may be prepared by reaction of N-{5-{(cyclopro-
pylamino)carbanyl}-2-methylphenyl}-3-fluoro-4-hydroxybenzamide with 2-chloramethyl-pyridine hydrochloride in the
presence of a suitable base {such as potassium carbonate). Reaction of N{5-{{cyclopropylamino)carbonyl}-2-methyl-
phenyl}-3-fusro-4-( pyridin-2-yimethoxy}henzamlde with hydrochioric acld provides the hydrochloride salt,

[0011] The pharmaceuticat depot of the present invention enables the administration of the PA using a contralled-
andfor sustained-release farmulation so as to maintain a therapeutic level of the PA over an extended period of time.
This is advantageous because it reduces the frequency of dosing and provides a convenient moda of administration of
the PA, which is particularly desirable for the adminisiration of the PA directly into the jolnt, L.e. by intra-articular admin-
Istration, Conltroiled- and/or sustainad-release formutatlons also canreduce the severity and frequency of any undesirabie
side effects assoclated with a particular PA, Improvements in the convenlence of administralion and reduced oceurrence
and severity of side effects In turn enhance patlent compllance.

[0012] Manycompounds thatrepresentaPA are found to be unsuitable for including in pharmaceulical depots, primarily
due ta factors such as instability of the compounds in the farmulations required for controlled- andfor sustained-reiease
and/or for intra-articufar adminlstration. The present inventors have surprisingly found that the PA Included in the phar-
maceutical depol of the present invention is hydrolytlcally stable in the acigic microclimate created upon the degradation
of the polymerincluded therein and therefore that the PAis suitable forincluding in the pharmaceuticat depot. Furtharmore,
the present inventors have surprisingly found that the PA included in the pharmaceutical depat of the present invention
can be provided al a sustained high local concentration of the PA at a site of administration, for example at a joint, to
provide for the effective contreiled- and/er sustalned-release of the PA. In gther words, the pharmaceutical depot is
effective to slowly release the PA so as to achieve a long acting effect.

[0013] Advantageously, the PA may be included in the pharmaceutical depct of the present Invention withaut any
ghemical modification being required prior to its inclusion therein.

[0014] As the skillad person would appreciate, a "pharmaceutical agent” {or PA) is an agent that causes a pharma-
cological effect in a subject to which itis administered, for example in a warm-blooded animal such as man, for example
30 as fo treat or prevent a disease ar medical condltion, As discussed above, the PA in the pharmaceutical depat of the
present invention is N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyik-3-fluero-4-{pyridin-2-yimethoxy)benzamide, or
a pharmaceutically-acceptable salt thereof, which is belleved to cause a pharmacalogical effect by means of the inhlbition
of the effects of cytokines (such as TNF, for example TNFa, and various membars of the IL family, for example IL-1, iL-
€ and IL-8) by virtue of Inhibition of the enzyme p38 kinase,

[0015] The PA thal is Included in the pharmaceutical depot of the present invention is effective In the treatment of an
inflammatory disease or condition, for example a conditlon caused by inflammation of a joint, such as osteaarthritis in
which both acule and chronic synovial inflammatlan may occur. Osteoarthritis (alsc known as degenerative arthritis or
degenerative jeint disease) is the most comman form of arthritis, with many sufferers worldwide and improved formulaticns
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for delivery of PAs for treatment of osteoarthritis are highly desirable,

[0016] As the skilled person will appreciate, the PA is present in the pharmaceutical depot of the present invention in
atherapeutically effective amount. A "therapeutically effective amount" is any emount of the PA {for examplé as contained
in the pharmaceutical depot) which, when administered ta a subjeci suffering from a disease or medical coridition against
which the PA is effective, causes reduclion, remlssion, or regression of the disease or medical conditlon.

{0017] The therapeutically effective amount of the PA that is included in the pharmaceutical depot will necessarily vary
depending upen the nature and severlty of the disorder to be treated and the parlicular patient treated, according to well
known principies of medicine. Addilionally, the therapeutically effective amount of the PA that is included in the phar-
maceutical depot will necessarily vary according to the desired controlled-and/or sustained-release praofile, for example
depending on the perlod of time over which release of the PA Isrequired and the concentration of PA desired sver that time.
[0018] in addition to the PA, the pharmaceutical depot of the present invention comprises a palymer which degrades
ta create an geidic microclimate, for examyle a palymer which degrades in the presenca of water ta ¢reate an acidic
microclimale, 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 jont} to which the pharmaceutical dapol is administered, Preferably, the acidic pHEs essenliafly
uniferm in the locallsed area and differs from the surrounding area, which may be at a physialogleal pH (lypleally of
about pH 7.4). The acidlc pH is typically a pH of less than about 7.4, for example a pH in the range of fram about | 1o
about 7, such as from about 3 to about 7; conveniently fram about 1 to less than 7 or from about 3 to less;than 7.
[0019] Typically, the PA is dispersed or encapsulated in the polymer, such that the PA is continually réleased from
the polymer as the polymer degrades over time to create the acidic microcimate. The PA that is intluded in the phar-
maceutical depet of the present Invention has been found to be hydrolytically stable In the acidic microclimate that |s
created by the degradation of the polymer. The release of the PA from the polymer provides for the conirplled- and/or
sustained-release of the PA from the pharmaceutical depol into a subject, for example a warm-bleoded animal such as
man, to which the pharmaceutical depol is administered. Preferably, a high local concentration (l.e. in the area to which
the pharmacedtical depot is administered, such as a joint) to elicit the desired therapeutic effect and a low systemic
concentration to mitigate against any undesired systemic toxicity of the PA is achleved upon polymer degradation and
release of the PA. Thus, the pharmaceulical depot defivers ine PA 1o the subject at concentratians effective for reatment
of the particular disease or medical condition over a sustained period of time.

[0020] Any suitable polymer may be used in the pharmaceutical depot of the present invention, provided that the
polymer degrades to creale 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.

[0021] Asihe skilled person would appreciate, by the term “biocompatible” we mean a material that is compatible with
living tissue or a llving systern by nat being toxle, injurious, or physialogleally reactive end not causing immunological
rejectian,

[0022] By ihe term "biodegradable” we mean a material that is degraded in a biological environment,

[0023] For example, a palymer may be "hiodegradable” such that the entire polymer biodegrades and does not need
to be removed after use, Le. once all of the PA has been released. Such polymers may comprise hydro‘ysable and
enzymatically cleavable ester linkages thal break down under biciogical conditlons (for example in the presence of water
and biological enzymes found in lissues of warm-blooded animals such as humans) to produce non-toxic, blocompatible
andfor biodegradable products. Alternatively, a polymer may be “bladegradable” by vinue of having a finite hali-life in a
biologleal environment. For example the polymer may have a hali-life of from 1 to 12 manths, such as from 4 {0 6 months.
{0024] Typlcally, the polymer includes at least one acidic functional group or at least one {unctional group that may
react to produce an acidic functional group, i.e. which acidic functional group is a group that is capable of donating a
prolon to a basic functional group such as an amine. Examples of suitable acidic functional groups include carboxylic
ackd groups {i.e. -CO,H) and sulfonic acid groups (i.e. -5{0),0H). Examples of suitable functional groups that may react
to produce an acidic functional group inciude esters {i.e. RC{OIOR, where R may represent alkyl or aryl}, which esters
may react with water to produce a cotresponding carboxylic acid group and an alcohol.

Preferably, the polymer is selecled so as to degrade and release the PA over a perlod of from 30 lo 90 days. Fdr example,
the palymer may degrade and release the PA over a period of 30, 60 or 90 days. For example, the polymer may degrade
and release the PA over a perlod of 120, 150 or 180 days.

{0025] Suitable palymers include a polyester of 2 hy@roxyfatty acid and derivatives thereof (for example polylactic
acid, polyglycolic acid, poly¢itric acid, polymalic ackd, paly-B-hydroxybutyrle acid, e-capro-lactone ring opening palymer,
lactic acld-glycolic acid copolymer, 2-hydroxybutyric acid-glycolic acid copolymer, polylactic acid-polyethyeneglycal
copolymer or polygtycofic acid-polyethyleneglycol copalymer), a polymer of an alkyl a-cyanoacrylate (far example poly
(butyl 2-cyanoacrylate)), a polyalkylene oxalale (for example polytrimethylene oxalate or polytetramethylene oxaiate),
a polyortho ester, a polycarbonate {for example polysthylene carbonale or palyethylenepropylene carbonate), a poly-
orntho-carbonale, a polyaming acid (for example poly-y-L-alanine, poly-y-benzyl-L-glutamic acid or poly-v-methyl-L-
glutamic acid), a hyaluronic acld esler, and the like, and one or more of these polymers can be used.

[0026) If the polymers are copolymers they may be any of random, block and graft copolymers. When the ahove a-
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hydroxycarboxylic acids, hydroxydicarboxylic acids and hydroxytricarboxylic acids have aplical activity in thelr molecules,
any one of D-isomers, L-isomers and DL-isomers may bs used. Among others, a-hydroxycarboxylic acid potymer (pref-
erably lactic acld-glycotic acid polymer), its ester, poly-a-cyanoacrylic acid esters, etc. are preferred, and lactic acid-
glycoile acld copolymer (also referred to as pely(tactide-co-glycolide) or poly(lactic-ca-glyealic acid}, and hereinafter
referred to as PLGA) are most preferred. Thus, in one aspect the polymer [s PLGA. As used herein, the term PLGA
includes polymers of lactic acid {also referred to as polylactide, poly(lactic acid), or PLA).

{0027] Suitable PLGA polymers may have a molar ratio of lactic acid:glycotic acid in the range of 100:0 to 50:50,
conveniently in the range of 95:5 to 50:50, For example, the PLGA polymer may have a molar ratio of lactic acid:glycolic
acid of 95:5 or of S0:50.

[0028] Suitable PLGA polymers may have a block tength in the range of from 1 to 5, preferably of from 2 to 4.
[0028] Suitable PLGA polymers may have a weight-average moiecular weight of from about 3,000 to about 50,000,
praferably of about 4,000 to about 40,000, and more preferably of about 5,000 to about 30,000 Daltons. The degree of
dispersion {weight-average molecularwelight/number-average molacularwelght, hereinafter referred to as palydispersity)
may range from about 1.2 to about 4.0, preferabiy from about 1.3 to about 3.5,

[0030) Asthe skilled personwould appreciate, the weight-average molecular welght, number-average molecular weight
and polydispersily may be determined by any sultable method or means, for example by size exclusion chromatography
(SEC)with narrow polydispersity polystyrena reference substances with peak melecular welghts of 1,000,000, 130,000,
50,000, 20,000, 10,000, 5,000, 2,000, and 580 respeciively. The determination may be camied out using a SEC celumn
Mixed Bed O S5um (manufactured by Polymer Laboratories Lid., UK) and using 5% methanol in tetrahydrofuran as the
mobfle phase.

[0D31] The PLGA may be prepared by any conventional method, or may be commercially available. For example,
PLGA can be proguced by ring-opening polymerisation with a sutable catalyst from cyclic lactide, glycolide, elc. (see
Encyclopedic Handbook of Blomaterials and Bioengineering Part A: Malerials, Valume 2, Marcel Dekker, Inc. {1995);
EP-0058481B2; Effects of pclymerizaticn variables on PLGA properties; molecular weight, composition and chain struc-
ture and Dorta et al, Int. J. Pharm., 100, pp 9-14 {1893)}.

[0032] itls believed thal PLGA is biodegradable by means of the degradation of the entire solid polymer comgposition,
due to the break down of hydrolysable and enzymatically cleavable ester linkages under biological conditions {for example
In the presance of water and biclogical enzymes found in tissues of warm-blooded animals such as hiumans} to form
lactic acid and giycolle acid. Both iactic acid and glyeolic acid are water-soluble, non-toxic products of normal metabolism,
which may further biodegrade to form carbon dioxide and water. in other words, PLGA is believed to degrade by means
of hydraolysis of its ester groups In the presence of water, for example in the body of 3 warm-blooded animat such as
man, to produce lactic acid and giycolic acid and create the acidic microclimate, Lactic and glycolle acld are by-products
of varlous metabolic pathways in the body of a warm-blooded animal such as man under normal physiclogical conditions
and therefore are weli tolerated and produce minimal systemic toxicity.

[0033] The polymer is provided in any sultable form in which the PA may be dispersed or encapsulated therein prior
to the degradation of the polymer, For example, the pharmaceutical depot may comprise the polyrmer in the form of
microparticles or nanoparticles, or in a liquid form, with the PA dispersed or encapsulated thersin,

[0034] Suitable microparticles typically have an average particle slze In the range of 0.1 to 1000um, preferably 1 to
750wm and more praferadbly 10 to 500um.

[D035] Suitable nanoparticles typteally have an average particle size in the range of 1 to 2000nm, preferably 10 to
1000nm, and more preferably 50 i 500nm.

[0038] In particular, the microparticles are substantially spherical In shape {ie. are microspheres).

[0037] When the polymer is in the form of microparticles, the microparticles may be prepared using any apprapriate
metlhed, such as by a solvent evaporation or sotvant extraction method, For example, in the salvent evaporation method,
the PA and the polymer may be dissolved in a suitable volatile arganic solvent (for example 2 ketone such as acetone,
4 halogenated hydrocarbon such as chloroferm or methylene chicride, a halogenated aromatle hydrocarbon, a eyclic
ether such as dioxane, an ester such as ethy) acetale, a nitrile such as acetanitrile, or an alooho! such as ethanol) and
dispersed in an aqueous phase containing a suitabls emulsion stablliser (for example polyvinyt alcohal, PVA). The
organic solvent is then evapcrated to provide microparticles with the PA encapsulated therein. in the solvent extraction
method, the PA and palymer may be dissclved in a polar solvent (such as acetenitrile, dichloramethane, methana), ethyi
acetate or methyl formate) and then dispersed In an aqueous phase {such as a water/PVA solution), An emulsian is
produced to provide microparticles with the PA encapsulated therein, Spray drying Is an afternative manufacturing
technique for preparing the microparticles.

[0038] In one aspect, the pharmaceutical depot may comprise the polymer (such as PLGA as described above) in the
form of microparticles with the PA encapsulated therein, For example, the pharmaceutical depot may comprise a PLGA
palymer having a lactide:glycolide molar ratfo of 50:50 in the form of microparticles with the PA encapsulated therein.
Such a pharmaceutical depot may be suitable for controiled- andfor sustalned-release of the PA over a period of about
30 days. Further, as an example, the pharmaceutical depat may comprise a PLGA polymer having a lactide:glycolide




10

15

25

30

45

5¢

EP 2271 318 B1

molar ratio of 85:5 in the form of microparticles with the PA encapsulated therein. Such a pharmaceutical dépot may be
suitable for contrelied- and/or sustained-release of the PA over a period of fram about 60 to 90 days. Such a pharmaceutical
denot may also be sultable for controlled- andfor sustained-release of the PA over 2 period of up 1o 120, up to 150, or
up io 180 days.

[0039] The pharmaceutical depot may comprise the PA and the polymer in any suitable amounts. For example, the
pharmaceutical depot may comprise from 1 to 30% by weight of the PA and from 70 o 99% by weight of the polymer.
[0040] For example, when the pharmaceutical depot of the prasent invention comprises PLGA micropafticles, the
PLGA may be present in an amount ranging from about 70% to about 99% by weight of the microparlicles. This amaunt
of PLGA may be used when about 1% to about 30% by weight of the PA is loaded into the microparticies. Also, this
amount of the polymer is calculated far the micraparticles comprising the PA and the PLGA | but not ether pharmaceutical
excipients, for example used for suspending the micraparticles before Iyophilisation. The PLGA may be used in an
amount of from about B8% to about 80% by weight of the microparticles, when about 10% to about 12% by weight of
the PA is loadedin the microparticles, The proportion of the polymer typically depends on the strength of pharmacologtcal
activity of the PA used and the rate and duration of release of the PA.

10041] The pharmaceulical depot may turther comprise a suitable pharmaceutically-acceptabie diluent or carrler, which
should be water miscible. Suitabfe difvents or carriers Include, for example, suitable porosity-modifying agents (such as
sodium chiaride) that rapidly dissolve leaving pores andfor suitable plasticisers to modify the rate of diffusion andfor
reduce porosity (see, for example, Burgess, D, J., Hickey, A. J., Drugs and the Pharmaceutical Sciences {149} pp
305-353).

[0042] The diluent or carrer may be included In the pharmaceutical depot in any suitable amount. For example, the
dlluent or carrier may be included in an amount of from & {0 50% by welght of the total camposition. Preferably, the
pharmaceutical depot does not contain an additional diluent or carrier,

[0043] The pharmaceutical depat typically is provided for local defivery at a desired site of reatment, such as at a joint.
[0044] The pharmaceutical depot may be farmulated for administration by injection, such as by intra-articular Injection,
Thus, in particular, the pharmaceutical depot may be provided in an injectable form {l.e. as an injectable pharmaceutical
depot). By "injectable” we mean that the pharmaceutical depol can be drawn into a syringe ang injected into a subject,
for exampie a warm-blooded animal such as man, without causing adverse effects due o the presence of solid rhaterial
in the depot. For exampie, the pharmaceutical depot may be injectable into a joint, such as an inflamed joint, |h other
words, there is provided a pharmaceutical depot for intra-articular injection. Suitable joints inciuge knee, hip, shoulder,
ankle, eibow, wrist, toe, finger and spinal facet joints. The pharmaceutical depot remains in the joint after injection thereto
and achieves a local delivery of the PA in a controlled and sustained manner, preferably over a period of time ranging
from 30 to 90 days. Pharmaceutical depots that achieve a local delivery of the PA in a controlled and sustained nianner
over a perlod of up © 90 days are advantageous because thls minimises the number of local injectlans required to be
made to a jeint, which enables the depots to meet current recommendatlons for intra-arlicular iherapy which advise not
to exceed three to four small (about 2 mi} local injections into a joint per year due to possible adverse effects.

{0045] The pharmaceutical depot may be formulated for injection into the intra-articutar space of an affected joint, for
examp'e into the synovial fluid-containing partion of an affected joint, such as at an ostesarthritls site, As skilled person
woukl appreciate the synovial fluid is contained within a central joint space defined by opposing bones of the joints. The
present inventars have found that upon injection of the pharmaceutical depot into the synovial fluid, the PA is released
and substantially enters the surrounding tlssue with enly minor amaunts entering the blood stream, |.e. to achieve 2 high
local concentration of PA in the area o which the pharmaceutical depot is administered (such as a jont} and a low
systemic concentration. Addlticnally, the pharmaceutical depot provides an acceptable "burst” (i.e. release of PA} on
the first day following administration, which is advantagecus in use and is unexpected in view of the teaching of the prior
art, such as in U5-6,217,911, which teaches that iittle or no burst release is preferred. The efficient release profile
provided by the pharmaceutical depet of the present invention would not have been predicted from the prior art and aids
in the effectiveness of the pharmaceutical depot.

{0046] Preferably, the pharmaceulical depot provides a sustained high local concentration of the PA in an articular
jeint upen administration by injection thereto, such as above 100 nanomolar. '
{00471 Injectable pharmaceutical depots may comprise a suspension or dispersion of the PA and polymer combination
in a pharmaceutically-acceplable diluent or carrier, which shoukf be water miscible, Suitable dituents or catriers include
aqueous dlluents or carriers such as an isotonic aqueous saiution of a viscoslty improver (such as sodium carboxyme’lh-
yicellulose), a surfactant (such as polysorbate B0} and/or a tonleity adjuster (such as sodium chicride). Injectable phar-
maceutical depols may comprise further active agents, such as a local anaesthetic.

[004B] The pharmaceutical depot of the present inventian 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 medicihe
or veterinary use,

[0049] The present invention further provides a pharmaceutical depot as defined herein for use in inhibiting the effects
of eytokines, for example by virtue of the inhibition of the enzyme p38 kinase, in a subject.
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[0050] Aceording 1o another aspect of the present invention, there s provided the use of a pharmaceutical depo! as
defined herein for Inhibiting the effects of cytokines, for example by virtue of the inhibition of the enzyme p38 kinase, in
a subject.

[0051] Accerding to another aspect of the present invention, there is provided the use of a pharmaceutical depot as
defined herein in the manufaciure of a medicament for use [n inhibiting the effects of cytokines, for example by virtue of
the inhibltlon of the enzyme p38 kinasse, in a subject.

[0052] According to another aspect of the prasent invention, there is provided a method for inhibiling the effacts of
cytokines, for axample by virtug of the inhibition of the enzyme p38 kinase, in a subject in need thereo!, which method
comprises adminisiering to said subject a pharmaceulical depot as defined herein,

[0053] The present invention further provides a pharmaceutical depat as defined herein for use in the prevention or
treatment of an Inflammatory disease, such as osteocarthyitis, in a subject.

[0054] According to another aspsct of the present invention, therg is provided the use of a pharmaceutical depot as
defined herein for the prevention or treaiment of an inflammatory disease, such as osteoarthriis, in a subject.

{0055] According to another aspect of the present invention, there is provided the use of a pharmaceutical depot as
defined hereln in the manufacture of a medicament for use in the preventicn or treatment of an inflammaiary disease,
such as osteoarthritls, in a subject.

[0056]) According to another aspact of the present invention, ihere is provided a method for the prevention or reatment
of an inflammalory disease, such as ostecarthritis, in a subject in need thereof, which mathod comprises administering
to said sublect a pharmacedutical depot as defined herein,

[0057) The “"subject” tc 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.

[0058]) The invention will now be illustrated by the following non-limited examples.

Example 1

[0059] A pharmaceutical depat was prepared that comptizsad PLGA micraparticles ancapsulating N-{S-[eyclopro-
pylamino)carbonyl]-2-methylpheny(}-3-fluoro-4-{pyridin-2-yimethoxylbenzamide as the PA,

{iy Microparticle Preparation

[0060] 60 mg of N-{5-{{cyclopropylamina)carbony(]-2-methylphenyl}3-flucro-4-{pyridin-2-ylimethoxy)benzarmide and
340 mg of PLGA (molar ‘actide:glycolide ratio of 50;50 and a molecular weight of 19.5 KD) were dissolved in dichlo-
ramethaneMethanol 3:1 ratic {2 mi). This soiution was then dispersed in an agueous phase of 0.5% PVA wiv under
high shear to form en emulsion. The high shear was created by using a static mixer with a high flow rate of aguecus
phase e.g. 1000mis/min. The resulting emulsion was added o water {1250 mT) at 30°C snd slired at 500rpm (using a
Heldolph RZR1 stitrer) for 1 hour. The resuiting suspension was caoled in an ice bath and the microparticles aliowed to
sediment for 45 minutes. Approximately 90% (by volume) of the supernatant was removed, taking 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 lo a glass test tube. The wash/sedimentation cycle was
repeated a further 2 times and the microparticles were transferred o a fraeze dry vial with the minimum volume of water.
The vial was flash frazen in llquid nitrogen and the microparticies wete freeze-dried for 48 hours.

(il In Vitro Release Protoco!

[0051] 0.8 mg of microparticles containing N-{5-{{cycloprepylamino)carbonyl]-2-methylphenyl)-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 stalic 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 tha experiment remained constant. Samples were taken at regular
intervals (see Figure 1) until the depot was nao longer releasing N-{5-[{cyclopropylamino)carbonyl]-2-methyipheny!}-3-
fluoro-4-(pyridin-2-ylmetheoxy)benzamide and analysed by HPLC. The resulls are shown in Table 1 below.

Tabie 4
Polymer lactide: PA load (% by Encapsulatlon In vitro Burst (%) | In vitro Release (%)
glycollde molar welght) Efflclency (%)
ratlo / MW (KD}
5050 13.33 B8.87 16.33 Cay 14 -82.3
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{continued) \
Polymer lactide: PA load {*% by Encapsulation In vitro Burst {%} | In vitro Release (%)
giycolide molar weight) Efticiency (%) '
5 ratlo / MW (KD) . |
19.5 Day 25 - 92738
50:50 13.60 90.67 18.35 Day 15 - 7952
19.5 Day 25 - 88.?3
10 l'.
10062] The microparticles with 50:50 PLGA provided high encapsulation efficiencies, producing N-{3-[{cyclopropylami-
ne)earbonyl}-2-methylpheny(}-3-flucro-4-{pyridin-2-ylmethoxy)benzamide loads of about 13%. The in vitro releslase profile
data is shown in Figure 1, The in vitro release studies show that the N+{5-[{ cyclopropylamina)carbonyl(]-2-methylphenyl-
3-tiuoro-4-{pyridin-2-yimethoxybenzamide in 50:50 PLGA microparticles had an acceptable burst on day one and re-
15 leased over 1 month in vitro. The twa balches produced using 50:50 PLGA (Table 1) showed good reproducibility
Exampls 2 "
[0063] A pharmaceutical depot was prepared that comprised PLGA microparticles encapsulating N~{5-[(c5zclopro-
o Pylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-2-ylmethoxy)benzamide as the PA.
i
{i) Microparticle Preparalion !
[0064] €0 mg of N{S—[(cyclopropylamlno}carbonyl]-2-methyiphenyi}-S-ﬂuoro-d-(pyridin-2-ylmethoxy}benzamllde and
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340 mgof PLGA (molar lactide:glycolide ratio of 95:5 and a molecular weight of 23 KDy were dissolved in dichlcmmélhanef
Methanol 3:1 ratio (2 mi}. This solution was then dispersed in an aqueaus phase of 0.5% PVA w/v under high sﬁear o
form an emulsion. The high shear was created by using a slatic mixer with a high flow rate of aqueous phade e.g.
1000mls/min. The resuiting emulsion was added lo water {1250 ml) at 30°C and stirred at 500 rpm (using a Heldotph
RZR1 stirrer) for 1 hour. The resulting suspension was cooled in an ice bath and the microparticles allowed to sedlmant
for 45 minules. Approximately 90% by volume of the supernatant was removed taking care not to disturb the sedimenled
microparticles, Water (1L} was added and the process repeated. Approximately 95% by velume {of the supernalan‘twas
removed and the microparticles ransferred to a glass test tube. The washisedimentation cycle was repeated a further

2 times and the microparticles were transferred to a freeze dry vial with the minimum volume of water. The vial wasﬁash
frozen inliguld nlrogen and the microparticles were freeze-dried for 48 hours

{ii) In Vilro Release Protocol

{0065] 0.8 mg of microparticles contalning N~{5-[{cyclopropylamina)carbonyl)-2-methylphenyi3-fluoro-4- (pyndih 2-
ylmethoxy)benzamide in 95.5 PLGA were suspended in PBS confalning .1% w.v Tween 80 {20 ml), The resulting s1urry
was kep! static at 37°C and samples were taken at 24 hours by removal of media (1 ml) fallowed by addition on media
{1 ml} to ensure the volume of media within the experiment remained constant. Samples were taken at reguar intervals

|
{ses Figute 2) until the depot was no longer releasing N-{S-licyclopropytaminc)carbonyl)-2-methyiphenyl}-3- ﬂuoro—
4-{pyridin-2-yimethoxy)benzamide and analysed by HPLC. The results are shown in Table 2 below.

|

Table 2 :

Polymer lactide: PA load (% by Encapsulation In vitro Burst (%) | In vitro Releass (%),
glycolide molar welght) Efficiency (%) |
ratlo f MW (KD} :
95:5 12.95 86.33 12.78 Day 46 - 33.84 i
23 Day 91 - 90.02 i

[0066] The microparticles with N-{5-{(cycloprapylamina)carbonyl}-2-methylphenyil-3-fluoro-4-{pyridin-2-yimethoxy),
benzamide provided high encapsulation efficiencies, producing PA loads of about 13%. The full in viro release proﬂle'l
data is shown in Figure 2. The i vitro release studies show that the N-{5-[{cyclapropylamino)carbonyi]-2-methylphenyl}-!
3-fluoro-4-{pyridin-2-ylmethoxy)benzamide in 95:5 PLGA microparticles had an acceptable burston day one and relzased "
aver 3 months in vitro.
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Example 3

[0067]) Therelease characteristics of N-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-z-ylmeth-
oxylbenzamide in 50:50 PLGA microparticies in vivo in the rat were investigaled.

[0068] Unformuiated N-{5-[{cycloprepylamino)carbonyll-2-methylphenyl]-3-flucro-4-{pyridin-2-yimethoxy)benzamide
was intra-articularly injected (15ng in 5 pl injectlon in PBS} to rats and synovial fluid concentrations were determined at
15, 30 and B0 minutes post dose. The synovial fluid from the rat knee joint was sampled using a knee wash methadology,
The knee was exposed and a transverse cut made to the patellar tendon proximal to the tibia. The knee cavity was
opened up by disseclion, and the knee lavaged between the tibial ang femoral condyles with 3x25u1 PBS using an
eppendort plpette. Pharmacokinetic parameters of the PA In synavial fluid calculated from this experiment are shown
in Table 3 below:

Yable 3
Parameter Valug | Units
Clearance (Cl} 61 plfhour
Volume of distribution (Vdss) | 9 ul
Hall-life (t,,5} 0.2 haur

[0069] N-{S-[{cycloprapylaminc)carbonyl]-2-methyiphenyl-3-fluoro-4-(pyridin-2.yimethaxy)benzamide as the PA in
50:50 PLGA microparticles (as prepared in Example 1) was then dosed intra-articularly (200 g in 30pl) to rats and
synovial fluid concantrations were determined on days 1, 4, 7, 14 and 21 post gose, Data obtained in this study is
graphicaily shown in Figure 4, together wilth a simulation of the expected synovial fluid concentratlons based on the in-
vitro release characteristics of this formulation (see Example 1) and the calculated clearance of reieasad drug out of the
synoviai fluid (C! = 61 plthour),

[0070] This data clearly demonstirates that the N-{5-[(cyclopropylaminc)cartonyl]-2-methylphenyl}-3-fluoro-4-(pyridin-
2-ylmethoxy)benzamide as the PA in 50:50 PLGA microparticles when injectad intra-articularly te rats can sustain release
in the synowial flyid 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 vive behaviour for this formuiation.
[0071] N-{5-[{cyclopropyiamino)carbonyl]-2-methylphenyl}-3-fiucra-4-{pyridin-2-yimethoxy)benzamide as the PA in
50:50 PLGA microparticles {as in Exampie 1) was then dosed intra-articutarly {200 ug) to rats and plasma concentrations
were determined up to 24 hours and 21 days pest dose. The data obtained is graphieally shown In Figure 4 and Figure
= respectively, logether with a simulation of the expecled plasma concentrations based on the /n vitro burst release
characteristics, the caleulated clearance of released drug out of the synovial fluid {Cl = 61 uV/hour) and the systemic
pharmacakinetic parameters of this compound in the rat (CY = 14 mifmin/kg, Vdss = 1.71/kg)

[0072] As shown In Figure 4 and 5, the plasma cencentrations of the PA were in the nanomelar range {compared to
the micromolar range for synavial fluid, as shown in Figure 3) confirming the concept that intra-articular defivery 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 fine) . The micropariicles fnjected intra-articularly
showed anly a small amount of PA loss due to burst effects Yeading to low plasma concentrations and therefore minimizing
the risk for toxicity.

[0073] in summary, the pharmaceutical depot comprising PA in PLGA microparticles when injected intra-articulariy
(200 ng} to rats can sustain release in the synovial fluid for up to 21 days and leads to very low plasma concentrations

shartly after dosing due to a reduced burst effect, Moreover, the in vitro release assay Is a good predictor of the in vivo -

behaviour for 50:50 PLGA micraparticles,
Example 4

{0074] The release characleristics of N-{5-[{cyclopropylaminc)carbenyl]-2-methylphenyl }-3-fiucro-4-(pyridin-2-y-
methoxy)benzamide in 50:50 PLGA microparticles /1 vivo in the rat were investigated,

[0D75) N-{S-[{cyclopropy1amino}carbonyl]-2-meRhylphenyI}-3-ﬂuoro-4-(pyrldin-2-y[methoxy)benzamide as the PA in
50:50 PLGA microparticles (as in Example 2) was then dosed intra-articularly (200 wo)torals and plasma concentrations
were determined up to 81 days pest dose. The data obtained is graphically shawn in Figure 7 {which shows the in vivo
release profile of the PA in 95:5 PLGA mciroparticlas in rats).

[0076] in summary, the pharmaceutical depot comprising PA in PLGA micraparticles when injacted Intra-articularly
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(200 pg) to rats demonstrates a release profile within plasma for 91 days giving very low plasma concentrauons shartly

after dosing due to a reduced burst effect. i

'
ample

[00771 The sustained efficacy of N—{S—{(cyctupropylamino}carbonyr]-2—melhylpheny1]-3-ﬂuoro4-{pyr}din-Z—ylr'pelhoxy}
benzamide as the PAin a pharmaceutical depot was investigaled, .
{0078] Al studies were carried oul in a rat mono-icdoacetate (MIA) model of joint pain as a screen for analgesia of
pain driven by joint Inflammation and destruction (see fvanavicius et al., 2007 Pain 128 p272). The MIA modellinduces
an early synovilis (day 3) followed by progressive 'oss of articular canilage, and subthondral bone pathology by day 14,
[0079] N{5-[{cyclopropylamine)carbanyl}-2-methylphenyl}-3-fluoro-4-{pyridin-2-yimethaxy)benzamide was fhrmulat-
ed Into PLGA microspheres (50:50 PLGA as in Example 1) and tested in the MIA model. Rals were injectéd intra-
articularly with MIA on day 0. Three days post MIA (lo allow disease 10 progress) animals were injected Intra-artlicularly
wlth formutated N-{3-[{cyclopropylamino)carbonyl}-2-methylphenyl}- 3-flucro-4-{ pyridin-2-yimethoxy)benzamide ip 50:50
PLGA (200 pgf30 ply or with micresphera formulation (30 pl). The data are shown in Figure 3, which data clearly show
that there is an immedlate and sustained efficacy following the injection of the formulated N-{5-((cyciopropylamino)
carbonyl]-2-methylphenyf}-3-fluore-4-(pyridin-2-ylmethoxy)benzamide. This normalisation of weight bearing asyrﬁwmetry
is statistically significant 48 hours post dose and from day 6 post dose until the termination of the study {18 days post
dose) is shown graphically in Figure 8. '
[0080] This demonstrates a sustained efficacy is achievabie using formulated N-{5- [(cyclcprcpy1amm0}carbonyl} -2+
methyiphenyl}-3-fluoro-4-{ pyridin-2-yimethoxy)benzamide in PLGA microspheres, There was complete reversal of
welght bearing asymmetry. '
Example 6 l'
|

i
[0081] A comparable study to Exampie Swas carried out to assess the effects of unformulated N-{5-[{(cyclopropyiarnina)
carbonyl}-2-methylphenyl}-3-flucro-4-{pyridin-2-yimethexy)benzamide. A dose of 29 ug/ml (69 pM} of N-{5-{{cyclopro-
pylamino)carbonyl}-2-methylphenyl}3-fluoro-4-{pyridin-2-yimethoxy)benzamide was delivered in a 5 pl injection vo!ume
to give a Cmin concentration of 1 gM at 1.5 hours. The dosing was carried out 3 days pest MIA at the same time paint
that formulated N-{5-[{cyclopropylamino)carbonyl]-2-methyiphenyl}-3-fuoro-4-(pyridin-2-yimethoxy)benzamide as the
PA were dosed. Data is shown in Figure 8, which clearly show no efficacy of unformulated N-{S-[(cyclupropyran'i_ino}
carbanyl]-2-methylpheny!}-3-fluoro-4-{pyridin-2-yimethoxy} benzamide in the MIA mode! at day 3 Indicating an absolute
requirement to depot formulated N-{5-[{cyclopropylaminojcarbonyl}-2-methylpheny!}-3-fluorc-4-{pyridin-2- ylmelhoxy}
benzamide in the joint for sustained periods to realise a pharmacodynamic effect,

Clalms '

|
1. A pharmaceutical depot comprlsing (1) N-{S-[(cyclcpropylamlno}carbonyI]-2~melhylphenyl}-3-ﬂuoro-4-(pyridin-21yl-

methoxy)benzamide, or a pharmaceutically-acceptable saltthereof, as a pharmaceuticalagent{PAYand (i) a polyrﬁer

which degrades to create an acidic microclimate, wherein the PA is released from the polymer upon polymer deg-
radation.

]
2. The pharmaceutical depot according to claim 1, whergin the polymer is selected from a polyesterof a hydroxyfalty

acid and derivatives therecf, a polymer of an alkyl a-cyancacrylate, a polyalkylene oxalate, a poiyortho este

polycarbonate, a polyorthe-carbonate, a polyamino acid, a hyaturonic acid ester, and mixtures thareof. i

|
3. The pharmaceutical depot according to claim 2, wherein the polymer is a lactic acid-glycalic acid copolymer.

4, The pharmaceutical depot according to claim 3, wherein the lactic acid-glycolic acid copolymer has a molar ratio of

lactic acid:glyealic acid in the range of 100:0 to 50:50.

]
The pharmaceutical depot according to claim 4, wherein the lactic acid-glycolic acid copolymer has a molar ratio o‘[
lactic acid:glycolic acid of 95:5. .

i
The pharmaceutical depot according ta claim 4, wherein the lactic acid-glycalic acid copolymer has a molar ratio c:f|I
lactic acid:glycollc acid of 50.50.

10
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7. The pharmaceulical depot according to any cne of ¢laims 1 te 8, wherein the pharmaceutical depot is formulated
for controiled- and/er sustained-release of the PA over a period of from 30 ta 90 days.

B. The pharmaceutical depat according to claim 7, whereln the pharmaceutical depot is farmulated 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 pharmaceutica! depot is formulated for controlled-
andfor sustained-release of the PA over a perlod of 60 days.

10. The pharmaceutical depot according to clalm 7, wherein the pharmaceulical depot Is formulated for controiled-
and/or sustzined-release of the PA gver g period of 90 days,

11. The pharmaceutical depot according to any one of clalms 1 to 10, which is formulated far administration by injection.
for example by intra-articular Injectlon.

12. The pharmaceutical depot accarding to any ane of claims 1 to 11, which is formulated for human medicine use,

13. The pharmaceutical depot according to any one of clalms 1 to 11, which s formulated for veterinary use.

14. The pharmaceutical depot according to any ¢he of clalms 1 to 13, for the prevention or treatment of csteoarthritis.

15. Pharmaceutical depot according to any ane of claims 1 to 13, for use in a method far the prevention or treatment
of ostecarthritls,

Patentanspriiche

1. Pharmazeutisches Dapot, umfassend {i) N-{5-[{Cyclopropylamino)carbonyl}-2-methylphenyl}:- 3-fluor-4-(pyridin-2-
ylimethoxy)benzamid oder ein pharmazeutisch akzeplables Salz davon als ein pharmazeutisches Mitte! {PM) und
{i} ein Polymer, das unter Erzeugung eines sauren Mkroklimas abgebaut wird, wobei das PM beim Polymerabbau
von dem Polymer freigesetzi wird.

2. Pharmarzeutisches Depot nach Anspruch 1, wiobel das Polymer ausgewshil ist 2us einsm Polyester von einer
Hydroxyfetisdure und Derivaten daven, einem Polymer von einem Alkyl-a-cyanoacrylat, einem Polyalkylenoxalat,
einem Polyarthoester, einem Polycarbonat, ginem Polyorthocarbonal, einar Palyaminsdure, einem Hyaluronsiure-
ester und Mischungen davon,

3. Pharmazeutisches Depot nach Anspruch 2, wobei das Polymer ein Milchsaure-Glycolsaure-Copolymer ist.

4. Pharmazeutisches Depot nach Anspruch 3, wobei das Miichs8ure-Glycolsdure-Copolymer ein Molverhaltnis von
Milchséure : Glycolsdure im Bereich von 100:0 bis 50:50 aufweist.

5. Pharmazeutisches Depot nach Anspruch 4, wobel das Milchs#ure-Glycolsiure-Copolymer sin Molverhaltnis von
Milchs3ure : Glycolsdure von 95:5 aufweist.

6. Pharmazeutisches Depot nach Anspruch 4, wobei das Milchsiure-Glycolssure-Copolymer ein Malverhiltnis veon
Milchs#ure : Glycolséure von 50:50 aufweist.

7. Pharmazeutisches Depot nach irgendeinem der Anspritche 1 bis ©, wobei das pharmazeutische Depot tir die
konlrollierte und/oder verzégerte Frelsetzung des PM Gber einen Zeitraum von 30 bis 90 Tage formullert ist.

8. Pharmazeutisches Depot nach Anspruch 7, wobei das pharmazeutlsche Dapat fUr die kontrallierte undfoder verzd-
gerte Freiselzung des PM (ber elnen Zeltraum van 30 Tagen formuliert Ist,

9. Pharmazeutisches Depot nach Anspruch 7, wobsi das pharmazeutische Depot fUr die kontraliierte undfader verzi-
gerte Frelsetzung des PM Ober elnen Zeltraum von 60 Tagen formuliert ist,

10, Pharmazeutisches Depot nach Anspruch 7, wobel das pharmazeulische Depot fir die kontrollierte und/oder verzé-
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gerte Freisetzung des PM dber einen Zeitraum von 90 Tagen formuliert ist.

11. Pharmazeutisches Depot nach irgendeinem der Anspriiche 1 bis 10, das zur Verabreichung durch !meknon 2.8,
durch intraartikutére Injektion, farmuliert ist.

i
12. Pharmazeutisches Depot nach irgendeinem der Anspriiche 1 bis 11, das fir die humanmedizinische Verwendung
formuliert ist. |

13. Pharmazeutisches Depot nach irgendeinem der Anspriiche 1 bis 11, das fir die veterindrmedizinische Verwendung
formullert Ist.

14. Pharmazeutisches Depot nach irgendeinem der Anspriiche 1 bis 13 zur Vermeidung oder Behandiung von:Osteoar-
thritis.

15. Pharmazeutisches Depot nach irgendeinem der Anspriiche 1 bis 13 zur Verwendung in einem \.-"erfahren'_ zur Ver-
meidung oder Behandiung von Osteoarthritis.

|
Revendications

1. Prodult pharmaceutique & effet retard comprenant (i) du N-{5-[(cyclopropy!amIno]carbonyi]-z-méthylpﬁényl}S—
fluoro-4-{ pyridin-2-ylméthoxy}-benz-amide, ou un sel pharmace utiguament acceptable de celui-ci, en tant ciu'agenl

pharmaceutique (AP} et (i) un polymére qui se dégrade pour créer un microclimat acide, dans lequel ['AP e'lst libéré
du polymére aprés la dégradation du polymére. i

. |
2. Produit pharmaceutique 4 effel retard selen la revend|cation 1, ol le polymére est choisi parmi un polyester'd'acide
gras hydroxylé et des dérivés de celui-cl, un polymére d'un a-cyanoacrylate d'alkyie, un oxalate de polyalkyléne,
un polyorthoestar, un polycarbonate, un polyorthocarbonate, un polyacide aming, un ester de 'acide hyalur'onique.

[

et des melanges de ceux-¢i. \

Produit pharmaceutique 4 effet retard selon la revendication 2, ol e polymére est un copolymére d'acide Ia!ctique-
acide glycolique.

i
4. Produit pharmaceutique a effet retard selon la revendication 3, ol le copolymére d'acide lactique-acide g1yocllque
présente un rappott molaire d'aclde lactiquefacide glycolique dans la plage de 100:0 & 50:50,
|
i
5. Produil pharmaceutique a effet retard selon la revendication 4, ol le copalymere d'acide lactique-acide glycplique

I
présente un rapport molaire d'acide [actiquefacide glycolique de 95:5, |

|
6. Produit pharmaceutique & effet retard selon la revendication 4, ol le copolymére d'acide lactique-acide glycolique
présente un rapport molsire d'acide lactique/acide glycolique de 50:50.

1
)

7. Produit pharmaceutique & effetretard selon F'une quelcongue des revendications 1 46, oGte produit pharmaceu'_tique
& effet retard est formulé pour la libération conirdlée et/ou prolongée de I'AP sur une période de 30 & 90 jour?*.
]
8. Produit pharmaceutigue & effet retard selon la revendication 7, ol & produit pharmaceutique & effet retard est
formulg pour la libération conlrdlée et/ou prolongée de AP sur une période de 30 jours. '

I
9. Produit pharmaceutigue & effet retard selen la revendication 7, ol le produit pharmaceutique & effet retard est

formule pour la libération contrdlée et/ou prolongée de I'AP sur une péricde de 60 jours. |

10. Prodult pharmaceutique & effet retard selon la revendication 7, ol le produit pharmaceutique & affat retard| est

formulé pour Ja libération contrdlée et/ou prolangée de I'AP sur une période de 90 jours. |
|

11. Produit pharmaceutique & effet retard selon 'une quelconque des revendications 1 & 10, qui est formulé pour ine
administration par injection, par exemple, par Injectlon intra-articulaire, !

12. Produit pharmaceutique 4 effet retard sefon l'une guelcongue des revendications 1 & 11, qui est formulé pourlun



|
\

o

15

20

25

30

35

4

45

50

EP 2271 318 B1
usage en medecine humaine,

13. Produit pharmaceutique & effet retard selon Tune quelconque des revendications 1 2 11, qui est formulé pour un
usage vélérinaire.

14, Produit pharmaceutique 4 effet retard selon 'une queiconque des revendications 4 4 13, pour |a prévention ou le
traitement de l'arthrose.

15. Produit pharmaceutiqus 4 effet retard selon 'une guelconque des revendications 1 & 13, pour sen utiiisation dans
une méthode de prévention ou de traitement de I'arthrase,

13
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Figure 7
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