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Solicitante : NORBROOK LABORATORIES LIMITED
Fecha de solicitud: Noviembre 2 de 2004,
I. RECURSO VIA GUBERNATIVA
Yo, Luz Clemencia de PAEZ, obrando cComo apoderada

solicitante en el asunto antes identificado, de acuerdo con
sustitucidén que me ha sido efectuada por el Doctor Emilic Ferrero, pas
el presente escrito atentamente manifiesto a usted que debldamenﬁﬁ
notificada de la Resolucién No. 14582 del 16 de Marzo de ZOle
interpongo en su contra el recurso de REPOSICION, para que se@
revocada y en consecuencia se conceda el privilegio de patente de

invencién para “COMPOSICION VETERINARIA PARA ANIMALES PEQUENOS” ' a
favor de NORBROOK LABORATORIES LIMITED, ;

II. OPORTUNIDAD DE LA IMPUGNACION

La Resolucidn No. 14582 del 16 de Marzo de 2010, fue notifica
mediante edicto No. 6114 desfijado el guince (15) de Abril de dos midf
diez (2010), por lo qgue el término para interponer el recurso de
reposicién vence el veintidds (22) de Abril de dos mil diez (2010). En
consecuencia, me encuentro dentro de la oportunidad legal.

III. LA DECISION RECURRIDA

3.1 Mediante la Resolucién objeto de la presente impugnacidn, el
Superintendente de Industria y Comercio decidid:

3.1.1 Negar el privilegio de patente para la invencién “COMPOSICION
VETERINARIA PARA ANIMALES PEQUENOS’.

NIT. 860.041.367-3
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3.2 En la parte motiva de la providencia, su Despacho concluye que
el nivel inventivo de la presente solicitud de patente se ve afectado
por los documentos EP0955063 (Dl) y CH 663788 (D2) y se mencionan los
siguientes fundamentos:

3.2.1 “Teniendo en cuenta el objeto de la solicitud, el cual es
proporcionar composiciones acuosas inyectables de carprofeno que
contienen poloxdmeroc, es una derivacién evidente del estado de la
técnica, ya gue una persona versada en la materia estarla en capacidad
de tomar las composiciones inyectables desinflamatorias de D1 y
cambiar el principio activo por carprofeno, del cual ya se conoce su
accion desinflamatoria y analgésica, tal como lo enserfia D27.

3.2.2 ™Adicionalmente no se demuestran propiedades mejoradas o
sorprendentes de las composiciones dque se reivindican en comparacién
con las del estado de la técnica, debido a que si bien el solicitante
asegura que las composiciones son estables a temperatura ambiente, D1
ensefia que las composiciones de poloxamero-antiinflamatorio tienen una
temperatura de transicién entre 20-40°C y, por lo tanto, se puede
asumir que tales composiciones también son estables a temperatura
ambiente en forma de solucidn”.

3.2.3 “El método de fabricacidén de las reivindicaciones 11-13, es un
. simple proceso de disolucidn y mezclado del principio activo en agua,
gue una persona versada en la materia lo encontraria obvio, ya que no
tiene condiciones, ni procedimientos extraordinarios que permitan®
diferenciar tal procedimiento con los conocimientos usuales d
preparacidén de soluciones de un técnico en formulacidn farmacéutica”.

3.2.4 “De la lectura de la descripcién no se evidencia que las’
composiciones son para aplicacién intravenosa, solamente se relacionary:
composiciones de caracter inyectable gue disminuyen la irritacién
local, por lo tanto, asegurar gque las composiciones de la presente
solicitud son inyeccién intravenosa no procede, pues no se encuentral
sustento de ello en la descripcidn.

3.2.5 “BAhora bien, respecto a la estabilidad reclamada a lo largo de]
estudio de fondo se le pididé al solicitante que aportara resultados o
estudios que demostraran que la composicidn es superior en comparacidn
a lo conocido en el arte, perc el solicitante no aportéd anélisis
comparativas gue sustentaran el efecto técnico reclamado”.

. 3.2.6 “Es preciso aclarar al solicitante, gue de la manera como Sse
reivindica el proceso de preparaciédn de las composiciones reclamadas
(poner Jjuntas carprofeno o sus sales, poloxamero y agua)) no se

diferencia en nada de un procesc usual de mezcla, el cual es conocido
por un técnico en preparaciones inyectables”.

3.2.7 “Asi mismo, de la lectura de las reivindicaciones reclamadas se
desprende que el poloxamero estad con el solvente  orgénico



) . 0% /é;g
. CAVELIER

ABOGADOS

(reivindicacidén 8), por lo tanto no existe diferencia real de 1lo
reivindicado y lo ensefiado por Dl ya que en ambos casos se mezcla el
activo con un solvente y el poloxamero, para luego afladir agua. En
conclusidn, la supuesta diferencia existente con el procedimiento de
fabricacion de D1 no existe, ya que en ambos casos se mezcla activo
con solvente organico para disolverlo y luego afladir agua”.

IV. OBJETO DEL RECURSO

De acuerdo con 1los argumentos gque expongo a continuacidn,
solicito atentamente a su Despacho lo siguiente:

4.1. Revocar la Resolucidén No. Resolucién No. 14582 del 16 de Marzo de
2010.

4,2, Conceder el privilegio de patente de invencién para “COMPOSICION
VETERINARIA PARA ANIMALES PEQUENOS” a favor de NORBROOK LABORATORIES
LIMITED.

V. FUNDAMENTOS DEL RECURSO

Respetuosamente me permito disentir de lo expuesto por este Despacho

en la Resolucidn objeto del presente recurso, ya que no compartimos la

. decisidén del Seflor Examinador con respecto a que la presente invencidn
carece de nivel inventivo.

Lo anterior por las siguientes razones juridicas y técnicas sobre las
cuales respetuosamente solicitamos un pronunciamiento expreso de sy
Despacho: :

5.1 Violacién de los articulos 14 yv 18 de la Decisidén 486 de 1
Comisién de la Comunidad Andina: -

De acuerdo con los articulos 14 y 18 de la Decisidn 486:

“Articulo 14.- Los Paises Miembros otorgaran patentes,para}i'”;
las invenciones, sean de producto o de procedimiento, en.
todos los campos de la tecnologia, siempre gque sean

nuevas, tengan nivel inventivo y sean susceptibles d

“Articulo 18.- Se considerard que una invencidén tiene nivel
. inventivo, si1 para una persona del oficio normalmente

versada en la materia técnica correspondiente, esa
invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica”

Ahora bien, el Manual para el Examen de Scolicitudes de Patentes de
invencidén en las Oficinas de Propiedad Industrial de los Paises de la
Comunidad Andina con respecto a la evaluacidén del nivel inventivo
indica:
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“La pregunta a contestar es si teniendo en cuenta el estado de la
técnica en su conjunto existe alguna indicacidén que lleve a la persona
versada en la materia a modificar o adaptar el estado de la técnica
mis cercano para resolver el problema técnico, de tal forma gue llegue
a un resultado que estuviera dincluido en el tenor de la(s)
reivindicacidn(es)”. (Negrita fuera del texto).

La obligatoriedad de este Manual no reside en su fuerza normativa
intrinseca =ino en que el mismo es mencionado por el Tribunal de
Justicia en reiterada jurisprudencia cuando interpreta estas normas de
la Decisidn 486 y por ende, cuando establece cdmo debe adelantarse el
estudio de nivel inventivo de una invfencidn.

Por lo tanto, teniendo en cuenta el cardcter vinculante gue tienen las
interpretaciones prejudiciales del Tribunal para el Consejo de Estado
y el hecho de que éste Ultimo revisa la legalidad de las decisiones
adoptadas por su Despacho, consideramos gue dicho Manual si resulta
relevante para el estudio del nivel inventivo de la presente
invencién.

Asi entonces, es posible conclulr que para ser pertinentes en la 1la
evaluacidén de nivel inventivo de la presente invenciédn, los documentos
citados deberian revelar sugerencias vy enseflanzas claras para el
técnico en la materia que lo lleven a obtenerla. Para este fin el
Sefior Examinador debe examinar si, de conformidad con dichos
documentos (el estado de la técnica més préximo), una persona versada
en la materia habrla o no propuesto las caracteristicas técnicas que
distinguen la dinvencién reivindicada y gue permiten alcanzar los
resultados obtenidos por dicha invencidn.

Para los anteriores efectos, el Examinador al realizar el examen de
nivel inventivo debe verificar las ensefianzas del arte previo sin
adoptar la posicién de un inventor que se preguntaria como_ solucionar
el problema técnico en cuestion. Lo anterior, por cuanto si se adopta
la posicidén del inventor y se tiene conocimiento tanto del arte previo
como de la forma como efectivamente se soluciond el problema técnico,

la invencién en todos los casos le resultara obvia y evidente.

A este respecto, consideramos pertinente poner de presente la cita del:
tratadista GOMEZ SEGADE, mencionada por el Tribunal de Justicia del’
Acuerdo de Cartagena en la sentencia proferida, dentro del Proceso No.
26-1IP~99, el 23 de julio de 1999, en relacidn con el significado que
la doctrina y la Jurisprudencia le han dado a la caracteristica de
nivel inventivo.

“Tal y como lo establece GOMEZ SEGADE (obra citada) el
inventor debe reunir los méritos que le permitan
atribuirse una patente, solo si la invencidn fruto de su
investigacidn y desarrollo creativo constituyen “un
salto cualitativo en la elaboracidn de la regla

técnica”, actividad intelectual minima que le permitirad
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que su_invencion no sea evidente (no obvia) del estade
de la técnica.”.

Teniendo en cuenta el anterior planteamiento sobre lo que debe
considerarse nivel inventivo, podemos conclulir gque una invencidn
solamente cumplira con este requisito cuando la misma haya resultado a
través de estudio vy experimentacién (investigacidn) y constituya un
adelanto tecnoldégico, materializade en. un resultado inesperado
(mejorado) y ademds no evidente para alguien del oficio normalmente
versado en la materia.

Es asi que el Tribunal de Justicia del Acuerdo de Cartagena, ha
manifestado en reiterada jurisprudencia los elementos gque debe tener
en cuenta el examinador de patentes para establecer la existencia o no
de NIVEL INVENTIVO en una invencioén:

“E1 nivel inventivo se configura con referencia a dos
elementos que son:

a) el estado de la técnica y ,

b) la persona experta en la técnica en cuestidn.

El estado de la técnica es el conjunto de elementos
técnicos que ge han hecho publicos antes de la fecha de
presentacién de la patente”,

“El experto en la técnica es una figura ficticia a 1
que se recurre con el propésito de obtener un pardmetr
objetivo que permita distinguir la actividad
verdaderamente inventiva de la que no es. Se tratard de:
uha persona normalmente versada en el dmbito tecnoldgicoi.:
a que se refiere el pretendide invento. Su nivel de
conocimientos es mds elevado en comparacidon con el nivel - @
de conocimientos del publico en general, pero no excede’
lo que puede esperarse de una persona debidamente
calificada. Se busca la figura de un técnico de"
conocimientos medios, _pero no especializados”: :
(Sentencia del 21 de julio de 2000, proferida en e}
proceso 39-IP-2000, Magistrado Ponente Rubén HERDOIZA .

. MERA) .

Asimismo, es importante resaltar que si bien el resultado y/o los
medios reivindicados en la invencidén objeto de anadlisis ya eran
conocidos (estado de la técnica), la invencidén carecerd de nivel
inventivo.

En efecto, se pone de presente que si al momento de efectuar el examen
de nivel inventivo de una invencidn cualquiera, los medios usados para
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la produccidn de dicho resultado son conocidos, este solo hecho no
permitira al examinador concluir gque la invenciédn carece de nivel
inventivo y que por ende no puede ser objeto de patente de invencion.

Precisamente esto resulta plenamente c¢oncordante con la posicidn
reciente de esa misma Corporacidn, gquien en sentencia del 28 de enero
de 2010 en el Expediente No. 2004-00401, siendo Consejero ponente el
Dr, Marco Antonio Velilla Moreno, sefiald:

“[...] si el inventor para la creacién en
cuestidén, extrajo elementos de anterioridades
como componentes para su invento, no afectaria
negativamente su altura inventiva, en la medida
en que ésta se considere en su combinacidén y no
en cada uno de los elementos extraldos para su
astructura, tal como acertadamente lo analiza
el Tribunal BAndinoe en la interpretacidn
solicitada e este proceso” -se refiere a la
sentencia de interpretacidén prejudicial del
Proceso 198-IP-2006 -

. De conformidad con el anterior articulo, se expone a continuacidn el
por qué la presente invencidon posee nivel inventivo frente a los
documentos D1 y D2, toda vez que para el presente caso la decisidn de
la Divisidn de Nuevas Creaciones fue expedida en contravencién de la
Ley, toda vez que se 1interpreté errdneamente el articulo 18 de 1la
Decisidn 486. Veamos:

5.1.1 Con respecto a las reivindicaciones de producto.

E1l problema planteado en la presente solicitud es la necesidad de
composiciones acuosas inyectables de carprofeno gque sean adecuadas
para animales pequefios. Este problema fue el gue precisamente
solucioné la presente invencidn, toda vez gque la misma proporciona
composiciones inyectables que presentan efectos secundarios reducidos
(estabilidad mejorada).

Ahora bien, D1 no divulga una composicidén que es una solucidn
inyectable estable a temperatura ambiente, como la requerida por la
presente solicitud. Sin embargoe, no hay evidencia en D1 que demuestre

. que las composiciones alli reveladas sean estables a temperatura
ambiente. En efecto, Dl revela composiciones SOL-GEL gue pueden ser
administradas a temperatura ambiente en forma liquida
intramuscularmente Y subcuténeamente. Sin embargo, dichas

composiciones a temperatura corporal producen un gel de liberacidn
lenta (Ver parrafo 0008 de 1la descripcién en idioma original), a
partir del cual los ingredientes activos son liberados de forma
controlada.
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Adicionalmente, mi representada desea poner de presente que el hecho
gue las composiciones poloxdmero-anti-inflamatorias divulgadas en D1
presenten una temperatura de transicidn entre 20 a 40°C, no significa
que dichas composiciones sean estables a temperatura ambiente en forma
de solucién. De hecho, la estabilidad de las conmposiciones necesita
ser verificada a partir de estudios de estabilidad adecuados a wvarias
temperaturas por al menos 6 a 12 meses. S5in embargo en D1, en la
figura 4 simplemente se compara la estabilidad de los geles en
relacidén con la resistencia de penetracidn de los mismos, los cuales
comprenden diferentes concentraciones de Lutrol F68, F127 mas © menos
0.1% Carbopol (PAA) y no se menciona nada con respecto a la
estabilidad en el tiempo y a distintas temperaturas de los activos en
el gel.

De otro lado, D2 ensefia sales de carprofeno que son uUtiles para la
preparacidn de composiciones farmacéuticas analgésicas,
antiinflamatorias y antirreumaticas. Los ejemplos 1-3 divulgados en D2
se refiere a la sintesis de sales de carprofeno. El ejemplo 4 se
refiere a composiciones en tableta, cépsula y/o supositorio. A
diferencia de la presente solicitud, ninguna de las composiciones alli
reveladas presenta un polimero con carprofeno y no son inyectables. En
efecto, todas las composiciones mencionadas en dicho documento
presentan formas de dosis sélidas.

Ahora bien, es importante resaltar gue para una persona versada en la
materia no seria obvio reemplazar el ibuprofeno de D1 con carprofeno
debido a que a pesar de gque ambos son NSAIDs del grupo priopidnico,
estos tienen diferentes propiedades.

Por ejemplo el Carprofenc es un acido debil, con un pKa de 4.3 y un
coeficiente de particidn n-octanol/agua de 41 a un PH de 7.4; mientras
el ibuprofeno tiene un pKa de 4.43 y un coeficiente de particidén de
11.7 a un PH de 7.4. Ambas drogas poseen propiedades anti
inflamatorias, analgésicas (sitios de accidn periféricos y centrales)
y antipiréticas.

En un contexto amplio, ambas drogas actuan disminuyendo la produccién = .
de prostaglandinas y tromboxano A2 de acido araquiddénico por membranas -
de células dafladas.

Ahora bien, el Ibuprofeno es un NSAID no selectivo de COX. Asimismo,
seglin estudios recientes las propiedades antiinflamatorias adicionales
. se deben a la modulacién de la actividad de leucocito, produccion

reducida de citoquina, inhibicidn de radicales libres, transduccidn de
sefiales u accidédn analgésica. 5in embargo, el carprofeno es un NSAID
selectivo de COX-2 c¢on una inhibicién débil de las isoenzimas COX.
Fsta propiedad ha ayudado a obtener una licencia para el uso
preoperatorio porque hay un riesgo reducido de que afecte el flujo de
sangre renal durante un episodico de hipotensidén en condicicnes
anestésicas.
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Asimismo, el ibuprofeno puede ser un analgésico efectivo en caninos
pero existe evidencia de que tiene un perfil de seguridad pobre en
estas especies con riesgos inaceptables de ulceras gastrointestinales
y fallas renales.

Un estudio realizadoe por Jackson et al {(“Correlation of serum
ibuprofen concentration with ¢linical signs of toxicity in three
canine exposures”-Vet Hum Toxicol, 1991, Oct; 33(5): 486-8), anexo al

presente memorial, evaludé la correlacidn entre la concentracién de
ibuprofeno en suero con signos clinicos de toxicidad en tres
exposiciones caninas. No se observaron seflales clinicas adversas o
paranetros de laboratorio anormales cuando las concentraciones de
ibuprofeno en suero eran menores de 3lmg/ml. Sin embargo, melena vy

niveles altos de nitrdogeno ureico en sangre (azotaemia), se
presentaron en animales con un a concentracién de ibuprofeno en suero -
de 138 mg/ml.

Otro estudioc realizado por Tsuchiya et al (“Early pathophysiological
features in canine renal papillary necrosis induced by nefiracetam”., -
Toxicol Pathol, 2005; 33(5):561-9), anexa al presente memorial, -
observé las caracteristicas pate fisiocldgicas en necrosis papilar
renal en caninos (RPN) causada por nefiracetam en comparaciodn con una
droga de control (ibuprofeno a 50mg/kg/dia por cinco semanas en perros
sabueso). El1 ibuprofeno presento degeneracidn y necrosis en el
intersticico renal papilar en la semana 5.

Asimismo, a partir de un caso de estudio de control realizado usando
datos de la base de datos del “National Animal Poison Control Center”
con el objetivo de caracterizar los factores de riesgo para ulceras
gastro intestinales e insuficiencia renal aguda luego de la ingesta de
ibuprofenc por el perro, se observaron diferencias significativas
entre distintas razas de perro en términos de susceptibilidad a
ulceras gastrointestinales. En particular, se encontrd que el perro
pastor alemdn presenta un mayor riesgo de presentar efectos adversos y
requiere de intervencidn agresiva incluso luego de la ingesta de
pequefias cantidades de ibuprofeno. BAdemés, se encontrd que el tiempo
entre la ingesta y la intervencidn veterinaria fue critica tanto para
repercusiones de insuficiencia renal aguda y gastrointestinal (Ver
anexo: Poortinga and Hungerford. A case-control study of acute
ibuprofen toxicity in dogs.-Prev Vet Med, 1998, May 1; 35(2): 115-24).

Las composiciones acuosas inyectables de la presente invencién son
para el suministro de analgesia en animales pequefios, especialmente
animales de compafiia, y en particular perros. Asi entonces, teniendo
en cuenta los argumentos arriba mencionados es claro gue una persona
versada en la materia buscando proporcionar una nueva preparacién
inyectable comprendiendo carprofeno para el suministro de analgesia en
animales pequefios, y en particular en perros no se veria motivada a
partir de las composiciones reveladas en D1, toda vez que las mismas
contienen ibuprofeno, por cuanto dicho compuesto es toxico en perros y
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por ende no soluciconaria el problema técnico planteado en la presente
solicitud.

Lo anterior, es aun mds evidente si sec tiene en cuenta gue el
ibuprofeno y el carprofenc actian de forma muy distinta cuando son
empleados como NSAID en formulaciones para perros. De tal manera que,
no seria obvio para una perscona versada en la materia reemplazar el
ibupreofeno de D1 por carprofeno para obtener la presente invencidn.

En efecto, es importante resaltar que al ser empleado el carprofeno
como  ingrediente activo(antiinflamatorio) en las composiciones
reveladas en D1 en lugar de iburpofeno, las composiciones obtenidas no
seria adecuadas para ser administradas por inyeccidn y , por tanto, no
se obtendria la presente invencidén. Para demostrar lo anterior, se
presentan a continuacién los efectos obtenideos con composiciones de
acuerdo con D1 al reemplazar el ibuprofeno por carprofeno:

- Formula.

Carprofeno 5%

Propilen glicol 20%

Copolimero A 22% Copolimero B 5%
Agua purificada g.s 100%.

En este ensayo, no se adiciond Cloruro de sodio ya gue dicho compuesto
tiene a aumentar la viscosidad de 1la solucidn. En todo caso, el
producto ya era una pasta semi / gel a temperatura ampbiente con
excesiva formacidén de espuma le cual lo hace inadecuado para la
administracidn por inyeccidn. Adicionalmente, el carprofeno no se
disolvid completamente en esta formula.

De otro lado, el ejemplo 6 de D1 se repitidé utilizando carprofeno en
lugar de ibuprofeno.
- Formula.

Carprofeno 1%

Propilen glicol 20%
Copolimero A 15%
Copolimero B 10%

Agua purificada g.s 100%.

En este caso, en la composicidén obtenida el carprofenc no se -
encontraba en solucidén. La formulacidon formo espuma excesivamente
incluso cuando se agito brevemente. Una formula de gel (como gel de
manos) se obtuvo con burbujas de aire que dificiles de disipar. Una
vez mas, estas caracteristicas de la formulacidén la harian inadecuada
para su administracidédn por inyeccidn.

En contraste, la presente invencidén cuando es administrada
subcutéaneamente lleva a picos de niveles de plasma de carprofeno 2.5 a
3.5 horas luego de su administracién (ver tabla 1 de la solicitud).
Esto es critico debido a que el carprofeno inyectable es recomendado
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para el control de dolor post operatorio. Como se menciona en la
descripcidn, productos inyectables de carprofeno conocidos en el
estado del arte comercialmente son conocidos como Rimadil inyectable
el cual es adecuado para administracién intravenosa (ver figura 1-
comparaciéon farmacocinética). Simismoe, dicho producto se formula para
el alivio del dolor e inflamacidn asociado con osteoartritis y para el
control de doleor post operatorio asociado con tejido suave o cirugias
ortopédicas en perros. Para el control de dolor post operatorio,
Rimadil es administrado aproximadamente 2 horas antes del
procedimiento.

Asi entonces, es fundamental alcanzar 1los niveles circulantes de
carprofeno répidamente y no como se describe en Dl a través de un gel
de liberacidén lenta. Tales composiciones, si se administran por via
subcutdnea no alcanzarian 1los niveles terapéuticos en el tiempo
requerido para una terapia eficaz. Por tanto, una persona versada no
se veria meotivada a reemplazar le 1ingrediente activo de las
composiciones divulgadas en D1 por carprofenc con el fin de obtener la
solucidn inyectable acd reivindicada, teda vez gue se obtendrian
conmposiciones de carprofeno de administracién paranteral para caninos
para el alivio del dolor post operatorio por medio de 1liberacidn
lenta.

Finalmente, en forma respetucsa considero que en el presente caso el
Examinador no pudo reconocer la actividad inventiva involucrada en el
desarrollo, especlialmente porgue entendid en forma equivocada que al
reemplazar el ingrediente activo de las composicilones reveladas en D1
se obtendrian la solucidn inyectable acd reivindicada y sus efectos
ventajosos, cuando la anterioridad no se refiere al mismo tipo de
composiciones que como las acd reivindicadas y no solucionan el
problema técnico planteado.

Visto lo anterior, atentamente solicito a ese Despacho tener en cuenta
los argumentos arriba mencionados y también los resultados de prueba
adicionales que se presentan anexo al presente memorial, en los
cuales se demuestra la estabilidad mejorada de las composiciones
reivindicadas en la presente solicitud, de tal forma que al efectuar
un un examen de nivel inventivo rigurcso y de conformidad con las
disposiciones del Manual para el Examen de Solicitudes de patente, se
advierta la no-obviedad de la materia reivindicada en la presente
solicitud.

Por lo expuesto anteriormente, no puede concluirse que antes de la
fecha de prioridad reivindicada en la solicitud, resultara obvio para
una persona versada en la materia obtener soluciones inyectables de
carprofeno (de liberacién rapida) estables, a partir de la combinacién
de las ensefianzas reveladas en los documentos D1 y D2.

5.1.2 Con respecto a las reivindicaciones de método.

D1 describe dos métodos para producir las composiciones:

10
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1) “El1 Proceso frio” (ver parrafo 0016 Dl). Este método requiere
poloxédmeros para ser disueltos en agua desde 0 hasta 25°C. Componentes
insolubles pueden ser disueltos en un solvente organico como etanol,
i-propanol y propilenglicol, Y% luego puede ser combinado
homogéneamente con la fase acuosa”.

2) “Bl proceso caliente” (ver parrafo 0017 Dl)., En este método los
copolimeros son disueltos como en el proceso frio pero usando una
temperatura entre 60 a 100°C, y la solucidn es enfriada a 25°C.

En ambos procesos, agentes activos que no son solubles en agua son
disueltos en solventes organicos antes de la mezcla con agua para
formar composiciones inyectables.

A diferencia de lo anterior, sorprendentemente aunque el ibuprofeno y
caprofenco tienen solubilidades en el agua parecidas, menor a lmg/ml,
en el proceso divulgado en D1 se debe discolver primero el ibuprofeno
en un solvente organico, y posteriormente el agua es adicionada debido
a gue el ibuprofeno (al igual que el carprofenc) es insoluble en agua.
Sin embargo, en la presente invencién se ha encontrade inesperadamente
que el carprofeno, polxédmerc y agua pueden ser adicionados
simultédneamente a temperatura ambiente y ser mezclados hasta formar
una solucidén homogénea. De modo que, dicho procedimiento se diferencia
' de los procedimientos usuales de preparacién de soluciones, toda vez
' que se ha superado un prejuicio en el campo de la técnica a este
respecto, lo cual es un indicio de su nivel inventivo en los términos
del Manual Andinc de Patentes.

5.2. Por lo tanto, gueda asi demostrado en forma definitiva, que 1la
Resolucidn aca impugnada fue expedida con violacidn de los articulos
14 yv 18 de la Decisidén 486 y gque en consecuencia la misma debe ser
revocada y en su lugar se debe otorgar la solicitud de patente para la
invencién “COMPOSICION VETERINARIA PARA ANIMALES PEQUENOS” a favor de
NORBROOK LABORATORIES LIMITED. por cumplir con los requisitos de
patentabilidad.

VI. PETICION

Por todo 1o anterior, solicito a ese Despacho lo siguiente:

6.1. Que al considerar las razones precedentes se revoque la
. decisidn contenida en la Resolucidén No. 14582 del 16 de Marzo
de 2010, en cuando resuelve negar el privilegio de patente de
invencidn.
6.2. Que se otorgue el privilegio de patente de la solicitud para:

“COMPOSICION VETERINARIA PARA ANIMALES PEQUENOS” a favor de
NORBROOR LABORATORIES LIMITED.

11
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VII. NOMBRE Y DIRECCION

El nombre vy la direccidn de la sociedad recurrente son los
siguientes:

NORBROOK LABORATORIES LIMITED
Newry, Country Down BT35 6JP,
Reino Unido

VIII. NOTIFICACIONES

Atentamente manifiesto a vusted que recibiré notificaciones en la
Secretaria de su Despacho o en mi oficina de abogado situada en la
Carrera 42. No. 72-35, piso 4°, de esta ciudad de Bogotd, D.C.

IX. ANEXOS.

e (Copia autenticada del memorial de sustitucidn de poder del
Deoctor Emilic FERRERO a la Doctora Luz Clemencia de PAEZ.

e Datos de estabilidad de solucién de Carprofeno inyectable para
animales pequefios.

¢ Estudio de solucién inyectable de Carprofeno: Efecto de la

concentracidén de la droga y el polimero en la estabilidad.

' ¢ Jackson et al.Correlation of serum ibuprofen concentration with

clinical signs of toxicity in three

e Poortinga and Hungerford. A case-control study of acute
ibuprofen toxicity in dogs.-Prev Vet Med, 1998, May 1; 35(2):
115-24.

¢ Tsuchiya et al.Early pathophysiological features in canine renal

papillary necrosis induced by nefiracetam. - Toxicol Pathol,
2005; 33(5):561-9).
¢ Ficha técnica Rimadil.

Sefilora Directora,

i - s /)
e 2 (e G e e
Luz CLEMENéIA)gD{E PA{E;:ZD\V%CK %‘:ﬁé 2
C.C. 35.456.344 de Usaqguén

T.P.A. No. 23.555

. COLO-14456-841-002-7
GoMGM\MGM\ID~169684\WPC14456
“No. M-2010-169684\MGM
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EQMFICIO SISKI
WEB SITE: www.cavelier.com CARRERA 4 No.72-35 TELEFONO: (57) (1) 347-3611
-MAIL:  cavelier@cavelier.com BOGOTA 8, COLOMBIA TELEFAX: (57) (1) 217-9211 (57) (1) 310-4995

Seflores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S. D.

Poderdante :  NORBROOK LABORATORIES LIMITED

Poder conferido el : 27/08/2004

Yo, EMILIO FERRERQ, obrando como apoderado principal del
poderdante arriba mencionado, mediante el ©presente escrito
sustituyo el poder a mi otorgado a la doctora LUZ CLEMENCIA DE
PAEZ, identificada con cédula de ciudadania No. 35.456.344 vy
Tarjeta Profesional N°23.555, con todas las facultades que me

fueron conferidas.

Hago la anterior sustitucion conforme al articulo 66 del

Cédigo de Procedimiento Civil.

Sefiora Jefe, *

é;@; Coon

EMILIO FERRERO
T.P.A. N° 31,929
C.C. N° 438.019 de Usaquén

Acepto:

’ [% . . & J N
c\_,jf‘/,,? (Ve 9@, R0 N 2
LUZ CLEMENCIA DE PAEZ
T.P.A. N° 23,555
C.C. No. 35.456.344 de Usaquén

\ *Jm%,/

UEXTA

NIT 860.041.367-3
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TABLA 1
Datos de estabilidad de solucion de Carprofeno inyectable para animales pequeiios.

Lote No: 5395-94 a 30 + 29C, 60 + 5% RH

Parametro Inicial 3 Meses 6 Meses 9 Meses 12 Meses 18 Meses
Apariencia Una solucion Una solucién Una solucién Una solucidn Una solucién Una solucion
clara ¢ incolora a | clarac incoloraa | claraeincoloraa | clara e incoloraa | claraeincoloraa | clara e incolora a

amarillo palido amarillo palido amarillo palido amarillo palido amarillo palido amarillo palido
pH 7.5 7.5 7.5 7.5 7.5 7.5
Contenido 5.08 5.14 5.10 5.05 5.03 4.96
Carprofeno
Productos de 0.1@1.85RRT [ 0.3@1.48RRT 0.1@1.47RRT 0.1@0.56RRT 0.1@ 1.54RRT 0.3@ 1.50RRT
degradacion 0.3 @1.54RRT 0.1@1.53RRT 0.1@ 1.84 RRT 0.1@ 1.85RRT

0.1@1.62RRT 0.1@1.88RRT 0.1@ 2.04RRT
0.1@1.85RRT
0.1% 0.3% 0.6% 0.3% 0.2% 0.5%
Total:
Alcohol Bencilico 1.07 1.08 1.07 1.09 1.10 1.10 .
SES 0.0008%w/v ND ND ND ND ND <
Integridad de sello Cumple Cumple Cumple Cumple Cumple Cumple o
SOR 0 0.03 0.08 0.11 1.79 -0.04 e
Jeringabilidad Pasa Pasa Pasa Pasa Pasa Pasa e
Esterilidad Pasa NR NR NR NR NR - ¢
Endotoxinas Pasa NR NR NR NR NR e
Bacterianas g o
Volumen de llenado 105% NR NR NR NR NR \\ \{:3 '_-:\
NR: No Requerido —_ "f?l.:-.,,
ND: No Detectado TS =

Carp SAl Stab Datapatent



TABLE 2

Datos de estabilidad de solucién de Carprofeno inyectable para animales pequefios.
Lote No: 5404-92 a 30 £+ 20C, 60 + 5% RH Inverted

Parametro

Inicial 3 Meses 6 Meses 9 Meses 12 meses 18 meses
Apariencia Una solucién clara Una solucion Una solucion clara | Una solucidn clara Una solucion Una solucidn
e incolora a clara e incolora a e incolora a ¢ incolora a clara e incoloraa | clara ¢ incolora a
amarillo palido amarillo palido amarillo palido amarillo palido amarillo palido amarillo palido
pH 7.3 7.5 7.5 7.5 7.5 7.5
Contenido Carprofeno 4.84 4.87 4.78 4.80 4.84 4.77
Productos de degradacion | 0.1@1.48RRT 0.3@1.47RRT 0.1@1.47RRT 0.1@0.57RRT ND 0.3@ 1.49RRT
0.3 @1.55RRT 0.1 @1.51RRT 0.1@ 1.85RRT
0.1@1.85RRT
Total: 0.1% 0.3% 0.5% 0.2% 0.4%
Alcohol Bencilico 0.97 0.953 0.939 (.959 0.947 0.973
SFS 0.001%w/v ND ND ND ND ND
Integridad de sello Cumple Cumple Cumple Cumple Cumple Cumple
SOR 2 0.03 0.09 0.13 1.56 -0.34
Jeringabilidad Pasa Pasa Pasa Pasa Pasa Pasa
Esterilidad Pasa NR NR NR NR NR
Endotoxinas bacterianas Pasa NR NR NR NR NR
Volumen de llenado 105% NR NR NR NR NR

NR: Not Required
ND: None Detected

Carp SAI Stab Datapatent
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TABLE 3
Datos de estabilidad de solucion de Carprofeno inyectable para animales pequeiios. P-CARPSA-030

Lote No: 5174-91 at 30 £ 2°C, 60 + 5% RH (Inverted)

Parametro

Inicial 3 Meses 6 Meses 9 Meses 12 Meses 18 meses 24 meses
Apariencia Una solucién Una solucion Una solucién Una soluciéon | Una solucién clara Una solucidn Una solucion
clara e incolora a | clara e incoloraa | clara e incoloraa | clara e incolora e incolora a clara e incolora a | clara e incolora
amarillo palido amarillo palido amarillo palido a amarillo amarillo palido amarillo palido a amarillo
palido palido
pH 7.4 7.4 7.4 7.4 7.4 7.5 7.5
Contenido 4.81 4,77 4.86 476 4.86 4.77 4.86
Carprofeno
Productos de 0.1@ 1.88 0.1@ 1.88 0.1@1.41 0.1@1.88 0.1@ 1.55 0.3@1.51 0.1@ 1.51
degradacion 03@ 1.51 0.1 1.85 0.1@1.89 0.1@ 1.88
0.1@1.86

Total: 0.1 0.1 0.5 0.1 0.2 0.4 0.2
Alcohol Beneilico 0.99 0.944 0.961 0.946 0.936 0.932 0.945
SFS Cumple ND ND ND ND ND ND
Integridad de Cumple Pasa Pasa Pasa Pasa Pasa Pasa
sello
Specific Optical 0.1 0.2 -0.6 0.04 0.15 0.07 -0.05
Rotation
Jeringabilidad Pasa Pasa Pasa Pasa Pasa Pasa Pasa
Esterilidad Pasa NR NR NR NR NR Pasa
Endotoxinas Pasa NR NR NR NR NR NR
bacterianas
Volumen de 104% NR NR NR NR NR NR
llenado

NR: Not Required
ND: None Detected

Carp SAl Stab Datapatent



TABLE 4

Datos de estabilidad de solucién de Carprofeno inyectable para animales pequefios.
Lote No: 5395-94 at 40 £ 20C, 75 £ 5% RH Inverted

Parametro Inicial 3 Meses 6 Meses 9 Meses 12 meses
Apariencia Una sofucién Una solucidn clara Una solucidn clara e Una solucion clara e Una solucion clara e
clara e incolora a e incolora a incolora a amarillo incolora a amarillo palido | incolora a amarillo palido
amarillo palido amaritlo palido palido
pH 7.5 7.5 7.5 7.5 7.5
Contenido 5.08 5.09 5.08 5.01 Cumple
Carprofeno 5.04
Productos de 0.1@1.85RRT 0.3@1.48RRT 0.3@1.52RRT 0.1@0.56RRT 0.3 @1.52RRT
degradacion 0.1@1.9RRT 0.2@1.56RRT 0.1@1.84RRT
0.1@1.88RRT
Total: 0.1% 0.3% 0.4% 0.4% 0.4%
Alcohol Bencilico 1.07 1.08 1.68 1.09 1.09
SFS 0.0008%w/v ND ND ND ND
Integridad de sello Cumple Cumple Cumple Cumple Cumple
SOR 0 0.02 0.10 0.05 1.60
Jeringabilidad Pasa Pasa Pasa Pasa Pasa
Esterilidad Pasa NR NR NR NR
Endotoxinas Pasa NR NR NR NR
bacterianas
Volumen de 105% NR NR NR NR
llenado

NR: Not Required
ND: None Detected

Carp SAI Stab Datapatent
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TABLE 5

Datos de estabilidad de solucién de Carprofeno inyectable para animales pequefios.
Lote No: 5404-92 at 40 £ 2°C, 75 + 5% RH Inverted

Parametro Inicial 3 Meses 6 Meses 9 Meses 12 meses
Apariencia Una solucién Una solucidn clara e Una solucién clara e Una solucidn clara | Una solucion clara e
clara e incolora a | incolora a amarillo incolora a amarillo e incolora a incolora a amarillo
amarillo palido palido palido amarillo palido palido
pH 7.3 7.5 7.5 7.5 7.5
Contenido 4.84 4.82 478 4.80 4.83
Carprofeno
Productos de 0.1@@1.48RRT 0.3@1.47RRT 0.2@147RRT 0.1@0.57RRT 0.1@1.54RRT
degradacion 0.2@1.55RRT 0.1@1.52RRT
0.1% 0.1@1.85RRT

0.3% 0.5% 0.2% 0.1%
Total:
Alcohol Bencilico 0.97 0.950 0.948 0.957 0.949
SFS 0.001%w/v ND ND ND ND
Integridad de sello Cumple Cumple Cumple Cumple Cumple
SOR 2 0.03 0.13 0.11 1.94
Jeringabilidad Pasa Pasa Pasa Pasa Pasa
Esterilidad Pasa NR NR NR NR
Endotoxinas Pasa NR NR NR NR
bacterianas
Volumen de llenado 105% NR NR NR NR

NR: Not Required

ND: None Detected

Carp SAl Stab Datapatent




TABLE 6
Datos de estabilidad de solucidon de Carprofeno inyectable para animales pequefios. P-CARPSA-030

Lote No: 5174-91 at 40 £+ 20C, 75 = 5% RH (Inverted)

Parametro Inicial 3 Meses 6 Meses 9 Meses 12 Meses
Apariencia Una solucion Una solucion | Unasolucién | Una solucion | Una solucién
clara e incolora | clara e incolora | clara e incolora clara e clara e incolora
a amarillo a amarillo a amarillo incolora a a amarillo
palido palido palido amarillo palido
palido
pH 7.4 7.4 7.5 7.5 7.5
Contenido 4.81 4.78 481 4.74 4.78
Carprofeno
Productos de 0.1@ 1.88 0.2@ 1.49 0.1@ 1.41 0.1(@ 1.88 01@ 1.55
degradacion 0.1@1.88 0.3@i.52 01l@ 1.85
0.1@ 1.87
0.1 0.3 0.5 0.1 0.2
Total:
Alcoho! Bencilico 0.99 0.944 0.956 (0.945 (.934
SFS _ Cumple ND ND ND ND
Integridad de sello Cumple Pasa Pasa Pasa Pasa
Rotacion optica 0.1 0.02 -0.6 0.10 0.14
especifica
Jeringabilidad Pasa Pasa Pasa Pasa Pasa
Esterilidad Pasa NR NR NR NR
Endotoxinas Pasa NR NR NR NR
bacterianas
Volumen de llenado 104% NR NR NR NR

NR: Not Required
ND: None Detected

Carp SAI Stab Datapatent
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Carprofeno —- Efecto de 1a concentracion de la droga y el polimero en la estabilidad.

EXs /g{

Contenido Carprofeno %w/v

Condiciones de

Lote No (composicion) almacenamiento
Inicial (luego de 3 semanas)
25 °C, 40 °C,
60 % RH | 75%RH
P14098
Carprofen 0.25%w/v
L-arginine 0.155%w/v
Lutrol 0.5%w/v 0.242 0.255 0.251
Benzyl Alcohol 1.0%v/v
SFS 0.25%w/v
| WFI q.s. to 100%v/v
P14099
Carprofen 0.25%w/v
L-arginine 3.1%w/v
Lutrol 0.5%w/v 0.243 0.242 0.245
Benzyl Alcohol 1.0%v/v
SFS 0.25%w/v
WFI q.8 to 100%v/v
hP14102
Carprofen 0.25%w/v
L-arginine - 0.155%w/v
Lutrol 12.0%w/v 0.248 0.250 0.251
Benzyl Alcohol 1.0%v/v
SIS 0.25%w/v
WFI q.s.  to 100%v/v
P14107
Carprofen 0.25%w/v
L-arginine 0.155%w/v
Lutrol 20%w/v 0.240 0.245 0.244
Benzyl Alcohol 1.0%v/v
SFS 0.25%w/v
WIT q.s. tol00%v/v
Conclusién:

Si la concentracion de carprofeno esta dentro del rango de 0.25% a 5%, se obtienen
formulaciones viables y estables.
En la presencia de 0.25% carprofeno, el Lutrol puede ser usado hasta 20% (P14107) y se
obtienen formulaciones viables y estables.
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Correlation o} Serum Ibuprofen Concentratlon with Clinical Signs
of Toxicily in Three Canine Exposures ,

Trecy W Jackson RPh,
Henhepin Reglonal Polson Center, Minnespolls, HN 55415

Cindl Costlin DVM,
Vetrrinary Medlcal Center, Horthingtoen, MN 58187

Karl Link DVM,
Ardenr Shoreview Animpl Hospitol, Arden HIlis, MN 55112

Mork Heute DVM,
Affl1lated Emergency Voterinary Service, Golden Vallay, MN 554156

and

Michagl J Murphy DVM, PhD,
Department of Veterinary Dlagnostic Investigatioun, College of Veterimary HMedicing,
. Unlverslty of Minnesota, 5t Paul, MN 55108

{Received 16 February 1991; Accepled 19 February 1991}

ABSTRACT. The clinical signs and serum concentratlons of lbuprofen are reported For 3 cpnine exposures,
No adverse clinical slgng or abnormal laboratary parometers were observed when serum lbuprofen concentra-
tions were lpes than 3V ug/mt. Melena and 38 mg bleod urca nitrogen/dL (normal 7-26 mg/dl) were present
in an animal with a serum lbuprofen of 138 ug/miL.

) The increased aveilnbility of {buprofen in treatments. Nothing was given per os. The
. the home is apparestly associated with an in- only abunormel porameter in a ¢linical chem-
crease 1n canipe exposures (1). This agent istry profile was a mildly elevated blood
became available ip 1984 in over-the-counter urea nitrogen (BUN) or 3B mg/dl (normal =
preparations containing 200 mg ibuprofen/ 7-26 mg/dl). The animal had a serum ibupro-
tablet. It was previously only available in fen concentration of 138.0 ug/ml at that
prescription preparations. The Hennepin time. Hematemeasis was observed approximat-
Regional Poison Center wag consulted on 32 cly every 4-6 h durdng the flrst 24 h of
¢anine ibuprofen exposures in 19895, and 37 hospltalization.
times during the Iiret 3/4 of 1980 (Jackson
TW: Hennepin Reglonzl Poison Center, 1989 On the second day of hospitalizetion, the
and 1990 Apnual Reports, personal communica- vomiting stopped. The BUN deerensed to 26
tion). Other Centers huve reported similar mg/dl and the serum ibuprofen concentration
data (1-3). experimental and field cages of wag 27.5 ug/ml. Although water was offered,
h ibuprofen poisoning in dogs bave previocusly LRS was continued at a rate of B3 ml/br.
L been reported (4,5). Sinco serum concentra- Approximately 12 h after the vomiting stopped,
| ¥ tions of ibuprofen wcre notreported fb the pre- small amounts ovi food were offered.
,! vious field case, we report here 3 canine
' exppsures with such data. The third day of hospitalization, the iv
L catheter was removed and the dog wans dis-—
o CASE REPORTS charged on no medication, The owners were
o instructed to feed small, frequent meals.
. Casge 1 . The sprum ibuprofen concentration at dis-
) charge was B.3 ug/ml.
A 10-y old, 11 kg, male Tarrier-cross dog
wos brought to a veterinary clinic for neunter- Four deya followlng discharge (day 7), the
' ing. The owner reported that within the dog raturned for a follow-up examination.
. last 12 h the dog started vomitlog a black BUN and serum ibuprofen concentrations were
o | tarry liquid. The owner admitted administer- 16.3 mg/dl and 5.5 ug/ml, Tespectively. No
LW ing one 200 mg ibuprofen tablet (ADVIL, ¥White- significant findings were revealed by urin-
1 hall) 3 times drily for the previcus 4-5 d. alysis, and the dog hag remainod asymptomatlic
This regime resulted in a dose of 53 mp/kg/ for 12 mo.
day. The onimal was hospitalized for the
bematemesis and potential for progression of Cage 2
the toxicity.

“The owner of o 7-kg wirohwnir fox terrier

5 Lactated Ringsrs Selution (LRS) was admin- dog contacted a veterinarian after discover-
| {ctered on the first day at a rate of 83 ml/ ing that the dog had ingested 1 or two SO0 mg
h vin mp indwelling jugular catheter. Addit- tablets of Lbuprofen (MOTRIN, Upjehn) at someo
ionally, a preparation (DIATHAL, Schertiog) time during the previous € h. Thig resulted
containing dihydrostreptomycin sulfote, pro- in & po dose of approximately 114-228 mp/ke.
caine penfeillin G, diphepanil mathyl sulfate, On the advice of the veterinariap, the owner
' and chlorpheniramine maleate was given at induced vomiting at home with hydrogen per-
| & dome of 0.073 ml/kg im every 12 h for 3 oxide. No tablet fragments were found in the
" a8 Vet Hum Toxicol 33 (5) October 1991

d o
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vemitus. Following consultatjon with the
poison center, the dog was hospitalized due
te tho potential for touxicity. The dog was
agymptomatic at this time.

On day 1 of hospitalization, LRE was infuged
at a rate of 35 ml/br via an iv catheter.
Two capgules of activated charcoal (280 mg
each) were administored po. The serum
ibuprofen concentration was 62 ug/ml 5 h post-
ingestion, On day 2, the dog wags active, bad

adequate urine output, and did not demonstrate

hematemesis or melcna. Fluid therapy war can-
tinued. Oo day 3, no adverse epffects were
observed. The dog was alert and active, had

a good appetite, and had adequate urine outl-
put. The iv catheter was rcmoved and 250 ml
of LRS were ndministered s¢. The serum ibu-
profen concentration was 3.B ug/ml 36-h post-
tngestion. Prior to discharge, anather 250

ml of LRS was given sc.

Cage 3

An 8-mo-old, 12 kg, male samoved dog ingest-
ed approximately four BOO mg. ibuprofen tab-
lets. The calculated dose was 267 mg/kg.
After contacting the emergency veterinary
service, the owner induced vomiting atr home
within 2 h of ingestion, Neither tablet
fraegments nor blood was seen in the emesis.
The owner transported the dng to »n emergency
clinic.

Physical examination revealed a hyperactivo,
panting dog. The temperature was 102.0 F
{(normal 89-100°F), heart rate was 168 bentsf
min (normal 100-130 bpm), mucous membranes
were pink, lupgs were clear, heart sounds
were normal, and no urine was expresscd from
the bladder. LRS was infused via an 1v cath-
nter.  Forty-two g of activated charcoal were
given po as a slurry. Eight hours after hos-
pitalization, the dog was alert and producing
ndequate urine; however he had intermittrently
vomited small amounts of food and activated
¢harcoal. On the advice of the poison center,
the veterinarian continued fluig therapy and
monitored for melena, vomiting and hemateme-
gis. The dog continued te vomit every 15
to 20 min for 3 b.

By day 2, the vomiting had stopped arnd
urine output wag sdeguate. The serum ibu-
profen concentration wags 30.7 ug/ml 21~b
post—~ingestion. The dog was discharged with
instructions to let the dog drink small

. amounts of water and observe 1t for further

vomiting.

Upon arrival home, the dog ilngested the
previous day's vomitus which may have con-
trincd ibuprofen tablet fragments. The
animal was traosferred to the regular veter-
inarian where apomophine was administered
with good results. Uripe output was adecquate.
The dog was discharged amd recovered unevent-
fully.

DISCUSSION

The therapeutic indicetions and mechanisms
of ibuprofen action are reviewed elsewhere
(6,12). Ibuprofen is uszcd In human and vet-

Vel Hum Toxicol 33 (5) Oclober 1951 487

. were exposed to greater than 50 mg ibuprefen/

; - —Wa
erinary medicine for its antl-inflammatory,
ahalgesic, mnd antipyretic activity. It

actz by reversibly inhibiting ecyclo~oxygen-
age, an enzyme involved in the synthesis of
eicosanoids (7,8), which are mediators of
inflammation, pain, and fever. In addition,
eicoganoids promote gastric mucus production
{prostaeycl)ipn I,;) and maintaio renal per-
fusion in hemodynamlcally compromised ani-
mals (prostacyclin E;) (6). The toxic effects
of cyclo-oxygenase inhibitors herve been
ascoclated with thege functioos.

Doses, clinical sligns, aml laboratory data
hava previously been reported for cases of
canine ibuprofen exposures. Toxic effects
have heen reported in dogs ingesting single
doges of S0 (1), 100 (13) and 125 (4) mg
ibuprofen/kg body wcight. Vomiting, diarrhea
and melena have been reported in experimental
female dogs receiving 16 mg/kg/day for 26
w (4). Any ibuprofen exceeding the thera-
pruric dose of 5 meg/kg bid ie dogs may 1nduco
toxiclty (5).

Following po administration, ibuprofen is
readily absorbed (4). Peak plaama coacen-
trations in the dog are rcached 90 min fol-
lowang po administration. The half-1ifc of
ibuprofern 1n dops 18 3.6 to 5.4 b following
R po dose of 5 mg/kg (34). The compnrable
value in humanes 4% 2 h (15). The elimilnation
half-14fe in dogs or humans following over-
dose 1s not known. The long plasma half-~
life &p dops {5 apparently due toap inabil-
ity to adequately metabolize ibuprofen. For
example, 4 i1buprofon metabolites have been
detected in the plasma of rabblrs, 2 in
humans, 3 in rats, and anone in dogs (4).

Reported signs of ibuprofcen toxicity in dogs
include anorexin, vomiting, diarrhea, ataxia,
melena, polyuria, polydipsia, and decreased
level of consciousnesgs. . Laboratory studies
have revealed increnses in BUN mnd creatin-
ine, and decrerses in hemoglebin concen-
tratlons (1). Gross postmortem cxaminations
have revealed gastric ulcers or erosions
and intestinal i{nflammation (4).

General, symptomatic apd supportive treate
ment for ibuprofen toxicogis in dogs has
been recomnended (13). General treatment
includes emetics, adsorbents and cathartics.
Symptomatic and supportive therapy is pri-
marily aimed at the gastrointestinnl effscts.
Cimetidine and ranitidine are H;, receptor
antageonists that recduce gestrointestinal
irritation, ulceration and hemorrhage. Suc-
relfate minimizes injury to the gastric
mucesa. Magnesium or alumianum hydroxlide §s
an antacid. Fluid therapy mry bc used to
correct and/or preveat hypovolemia.

Each of the animnls in the casey reported

kpr body weight. The dogs' doses were 53 mg/
kg/doy for 4-5 d [(Case 1) and single doses
of 114-228 mp/kg or 267 mg/fkg (Cases 2 and
3, respectively). Although emetics may have
subseguently reduced the available dose,
abserption of ibuprofen was confirmed in
cach cage via its detection in the serum.
Significant ibuprofen wns abgorbed despite
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Figure 1. Serum lbuprofen concentrotlons relative

to time post-exposure.

affective emetic therapy within 6 h (Case
2) and 2 h (Case 3). This is in agreement
with the previously reported speed of ab-
sorption following po administration (4).
Only in Case 1 were adequatc numbers of
time points available to discern a pharma-
cokinetic pattern. A biexponentipl pattern
was observed when ibuprofen dosing was
digscontinued {Fig 1).

Hematemesing, emesis and melonn were ob-
served in 2 of the cases and a mild elava-
tion of BUN was observed in Casc 1. At no
time was creatinine clevated. Hemoglobin
was not determined in any lnstance.

The ibuprofen concentration in serum cor-
related well with clinical sighs and the
clinical chemistry values, but not with the
exposure dose. No clinical Rlgns were pre-
sent in the dogs when their serum ibuprofen
concentrations were less than 31 ug/mL. An
inerensed BUN and melena were present atl
the time the serum lbuprofen was 138 wg/mL.
Although a concentration of 62 ug ibuprofen/
ml, serum ¥as observed without copcurrent
clinical signs, it wag measured within 5 b
of ingestion, so cyclo-oxygenmae mctivity
may not yet have been inhibited or may not
have been inhibited long cnough to slgnifi-

cantly reduce PGI, and PGE, in the stomach
and kidney, respectively. Sustained serum
1buprofen concentratlions between 10 and 50
ug/mL are reportedly ncceszary to provide
therepeutic reliecf in humans f{rowm inflam-
mation.

COKCLUSION

Serum ibuprofen concentralions may hec used
to confirm absorption of the drug following
an unknown exposure or an uaknown dose of
ingestion, to evaluate the success of emesis
or adsorptive or cathartic therapy, and to
mobnitoy symptomatic therapy in the dog.

Dogs with hematemesis, melenh and clevated
BUN from ibuprofen ingeéstion may recover un-
eventfully with symptomatic trestment. Serum
ibuprufen concentrations greater than 130
vg/mbL may fall to less than 10U ug/ml within
48 h in dogs piven symptomatic lreatment.
Dexpite exposure to bigh doses of jbuprofen,
dogs receiving agreseive treatment may remain
asymptomatic.
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US PESTICIDE STANDARDS T0 PREVAIL IM TRADE AGREEMENT

The White House stated that in negpetiating the
North American Free Trade Agreementl wirth Mexfco
(NAFTA), 'We w[}] maintein our right to dmpnsn ririn-
gent peastieide, cnergy congervation, toxic wamste and
health and safety gtandards... We will desiga and
{oplement an inteprated border envirormentsl plan
to address alr and water pollution, hazardous waates,
chemtical spills, pesticldes and enforcement.” In
preasing for an exrension of fast tyuck authority,

488 Vel Hum Toxicol

Prosident Bush stated in letters to members of Con-
greca, "The fast track in no way Umits the ability
ol Congress to revlew any agreement negoriated, in-
cludlng the Urvguay Round or anm NAFTA. If Congress
ig not satisficd, it retains the unqual{fied cight

to reject whatever is nagotisted. Bur refusing to
extend Lhe Fast track vould end negotistions before
they hsve cven begun and re2linguieb a critical oppor-
tunlty for Future vconomic growth.™
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Early Pathophysiological Features in Canine Renal Papillary Necrosis
Induced by Nefiracetam

YOSHIMI TSUCHIY A, KOICHT YARE,! SANAE TAKADA,' YOSIHIKAZU 155U,” TOSHIMASA JINDO,'
KAZUHISA FURUHAMA,! aND Kazuo T. Suzuk?

t Drug Safetv Reyearzh Laboratory und *Technnlogy Research Center, Daiteln Pharmaceitical Ca, Lid | Tokyo, Japan
P Department of Toxicology and Emvironmental Health, Graduate Schivol of Pharmacentical Sciences, Chiba University, Chiba, Japan

ADSTRACT

To ascerzin the early pathophysiological features in canme renal papiliary neerosis (RPM) caused by the neurotraasmission enhancer nefiraceam,
maie bengle dazs were orally admimstered nefiracctam ot 3IC0 mg/kg/day for 4 to 7 weeks in cnmpanson with ihuprofen, 4 nor-sersidal anti-
indammatory diug (NSAID), 2t 50 mg/kg/day for § weeks. Duneg the dosing period, the animals were penadically subjected to laboratory tests,
light-microscopic, immunchistochemical, and electron-raicrascapic cxaminations unddor cyc.eoxygenase (COX)»2 mRNA anajysis. in laboratory
tests, a decqease in utinary Usmotic pressure and ircreases in uring voluine ond arinary lactate dehydrogenase (LDH) levst were carly biomarkers for
detecting RPN Lighi-microscogically, nefiracetem revzaled epithelial swelling and degeneration in the papillary duets in wesk 7, while ibuprofen
display=d degeneration and neerosis in the papihary interstitium in week 5 In immunohistochemical staining with COX-2 antivady, nxfiracetam
elicited a pasitive reaction within interstitial cells around the sTested epitaclial eclls in the papillery duets (upper papilla) in week 7, and ibuprofen
positively reacted within snterstitial cells adjacent to the degenerative and/or necrotie Jesions in wesk 5 Ultrastructurally, nefirzcetam exhibited
reductions o7 introcellular snterdigitation anc infoldings of epithelial cells in the papillary ducts whenias ibuprofen showed no chanpesin the identical
pontioas, Thas, e early momphiolopicat chunge in the papilla brought abatt by nefiracetam was guite diffezent from that elicited by buprofen, By
the renal papillary COX-2 mRNA expression analysis, reliracetam exceidingly decreased ity expression in week 4, but markedly increased itin week
7, suggesting an induction of COX-2 mRNA by renal papiliary lesicns. These results demonstrate that the epithel:al catl in the papillary ducts «5 the

primaty targes site for ‘e onset of RPN svoked by nefiacclam

Kewvards.

INTRODUCTION

Renal papillary necrosis (RPN) iz known to be caused
by chronic usc of mixed analgesics or NSALDs (Alden and
Frith, 1991; Bach and Thanh, 1998; William ¢t al., {996),
2-bromoethylamine hydrobromide (Bach ct al, 1991;
Sabatini, 1984) or D-ormaplatin (Kolaja et al,, 1994). Never-
theless, advances in understanding the pathogenesis of RPN
have still been slow. As for NSAID-induced RPN, although
direct cytotoxic action and/or ischemic injury through inhibi-
tion of the vasodilatory ellects of renal prostaglandins (PGs)
as a result of cyclooxygenase (COX) mhibition have been
reported as important contributing factors, the entire mech-
amsm remains unclear {Alden and Frith, 1991; Khan and
Silverman, {999; Rosha ctal., 2001 ; Sabatini, 1988; Whiting
et al., 1999).

Nefiracetam (N-(2,6-dimethylphenyl)-2-(2-oxo-1-pyrro-
lidinyDacctamide, Figure 1) is a novel pyrrolidene derivative
possessing nootropic eficcts. In pharmacological studies, ne-
firacetam has facilitated cognitive function in a wide varicty

* of animal models. [n brief, this compound has reduced am-

nesia produced by scopolamine (Sakurat et al,, 1989) and

Address correspondence to Yoshimi Tsuchiya, Drug Safety Research
Laboratory, Daiichi Pharmaceutieal Co. Lid., 16-13, Kita-kasai [-Chome,
Bdopawa-ki, Tokyo 134-8630, Japzn, e-mail: tsuchgte(@daiichiphanm.
co.ip

Abbrevigtions: RPN, rengl papillary necrasis, WSAIDs. nensteroidal
ant-inflammatory deugs; COX, cyclaoxygenase; PG, prostaglandin,

561

Renal papillary necrons. dog; nefiracetam; ibuprafen; cyclaoxygenase-2.

apomorphine (Nabeshima ct al., 1994). Nefiracetam has also
been {ound to dttenuate amnesia produced by the neurotoxin
AFG4A (Abe et al., 1994), clectrolytic lesions of the basal
forebrain (Nishizaki et al., 1998), and hypoxia (Fliramatsu
et gl 1992), and further has improved the cognitive perfor-
mance of aged rats (Nabeshima, 1994). In phatmacokinetic
studics, nefiracetam was extensively metabaolized, and more
than twenty metabolites were observed in serum, urine, and
tissues (Seilers et al., 2004). In previous long-tenn toxico-
logical investigaticns with rats, dogis, and monkeys (Hooks
etal., 1994; Jindo etal, 1994, Kajimura et (., 1994; Tsuchiya
etal, 2003), degeneration and/or necrosis in the reaal papilla
was observed only in dogs given 300 mg/ke/day of nefirac-
etam for 8 to 11 weeks. This alteration was provoked by the
inhibition of renal PG synthesis resulting from relatively high
penefration and retention of the nefiracetam metabolite M-18
into the canine renal papilla. Inlaboratory tests, a decrcase in
urinary osmotic pressurc and increases in urine volume and
urinary lactate dehvdrogenase (LDH) leve! were obhserved at
the carly phase (Tsuchiya et al, 2003),

In the present study, to ascentain the early pathophysiologi-
cal features in RPN induced by nefiracetam, dogs were orally
administered nefiracctam at 300 mp/kg/day for 4 10 7 weeks
in comparison with ibuprofen, an NSALD, at 50 mg/kg/day
for & weeks. Periedic laboratory tests including urine vol-
ume, urinzry osmotic pressure, and urinary LDH were per-
formed to reconfirm the biomarkers for the onset of RPN,
Al the samc time, the renal morphological aspects were in-
vestigated by light- and eleciron-microscopic examinations
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Figurz 1. —Chemica! structure of nefiracetarn

and immunchistochemizal staining with COX antibodics in
conjunction with COX-2 mRNA expression analysis,

MATERIALS AND METHODS
Chemicals

Nefiracetam was synthesized in the Akita Factory of
Daiichi Pharmaceutical Co., 1.td, (Tokyo, Japan). lbuprofen
was purchased from Sigma Chemical Co. (St. Louis, MO,
USA). All other chemicals and reagen's were the highest
grade available from commercial sources.

Animal Treatment

A total of 22 male LRE strain or Nosan beagles (8.9~
12.6 kg) at approximately 17 to 19 months of age were used.
Dogs were housed individually under controlled conditions
at a temperature of 21-25"C, a relative humidity of 40-80%,
a lightning cycle of 12 hours (from 8:00 to 20:00 each dav),
and with 13 or more changes of filtered airrhour. Commercial
diets were giver ad libitum, and the animals were allowed free
access L0 water except on the sampling day for urine or serum.
They were divided into 6 groups as follows, Group 1, intact
controf group (Nos. 1, 2 and 3); Group 2, nefiracetam treat-
ment group at 300 mgfkp/day for 4 weeks (Nos. 4, 5, 6, and
7); Group 3, nefiracetam treatment group at 300 mg/kg/day
for 5 weeks (Nos. 8, 9, 10, and 11); Group 4, nefiracetam
treatment group &t 300 mg/kp/day for 6 weeks (Nos. 12, 15,
14, and 15); Group 5, nefiracetam trcatment group at 300
my/kg/day for 7 weeks (Nos. 16, 17, 18, and 19) and Group
6, ibuprofen treatment group 2t 50 me/kg/day for 5 weeks
(Nos. 20, 21, and 22). In this study, the first dosing weck
was designated as week 1. Pericdic laboratory tests werz
performed in dogs from groups | (nontreated control), 5 (ne-
fircctam for 7 weeks), and 6 (tbuprofen for 5 weeks) before
the commencement of ‘reatment and weekly thereafier. At the
end of ths respective treatment periods, the dogs werc killed
by exsanguination from the axillary artery under pentobarbi-
tal ancsthesia (25 mg/kg, iv, Dainippon Pharmaceutizal Co.,
Ltd., Osaka, Japan), and the bilateral kidneys were removed.

TOXICOLOGIC PATHOLOGY

Laboratory Tests

Urinalysis and serum biochemistry were performed once
before treamment and weekly during the treatment period.
Urine was collected by using a collecting tray for approx-
imately 17 hours {overnight). During collection, the dogs
were denled food and water, and urine was kept cool on
ice. After centrifugation (4°C, 1500 rpm, 10 minutes) of
collected urine, approximately 5 mL of the supernatant was
filtered through a membrane filter (0.8 pm, DISMIC-25¢s,
ADVANTEC, Tokyo, Japan). A 2.5-mL sample of the fil-
tered supernatant was applied on the disposable column PD-
10 (Sephadex G-25 M, Amersham Biosciences UK Lid.,
Buckinghamshire, UK) and 3.5 ml. of 0.0625 M Tris-HCl
(pH 6.8) was used for elution. In fresh urine, osmotic pressure
was measurcd with an osmometer (modet 3C2, Advanced
Instruments, Inc., Norwaod, MA, USA). Creatinine (CRE)
content in the filtered urine supernatant was measured with a
CRE-KAINOS (KAINOS Laboratories, Inc., Tokyo, Japan).
1.DH in the eluted solution was determined with a LDH CI[
test (Wako Pure Chemical Industries, £td.). CRE values were
used for the corection of LDH level, Approximately 3.5
ml, of blood was collected from the cephalic vein into a
tube containing polvmer gel as a serum separating agent, and
serum was separated by centrifugation (4°C, 3000 rpm, 15
minutes). Serum CRE and urea nitrogen {(UN) were mea-
sured by a Hitachi 7350 auto-analyzer (Hitachi Lid., Tekvo,
Japen).

Light Microscopy

The left kidney was removed, fixed in 10% neutral buffered
formalin (Wako Pure Chemical Industries, Ltd.), embedded
in paraffin wax, sectioned at §-um thickness, stained with
hematoxylin and eosin (H&E) and alcian-blue, and cxam-
ined microscopically (lable 1), The renal papilla included
the upper papilla and papillary tip.

Immunohistochemical Staining of COX-1 or COX-2
in the Renal Papilla

A section from the lell kidney was deparathnized, and an
antigen was retricved with Dako Proteinase K solution (Dako
Cytomation Co., Ltd., Kyoto, Japan). After incubation with
3% hydrogen peroxide for 5 minutes, the seclions were pre-
blocked with Nonspecific Staining Blocking Reagent con-
taining 0.25% casein and carrier protein (Dako Cytomation
Co., Ltd.}, and then were incubated with a primary antibody
ovarnight at 4°C. As COX-1 and COX-2 primary antihod-
ies, ovine COX-1 polyclonal rabbit antiserum (No. 160108,

TABLE | ,—Distribution of dogs and sumber of tissue blocks and sechions in the expenment

Dase Intacs contro:

Nefiracetarn an 300 me/ky/day Ibeproten at 50 mp/ke/ fay

Trestment period 7 weeky 4 weeks S werks 6 weeks 7 wecky 5 weeks
Light-microscopic txeminztions

Number of dogs 3 3 4 4 4 3
{mmunohistochermical staining

Number of dogs 2 2 2 2 2 2
Eleciron-microscopic Exarninations

Number af blocks 10/dog 10idog 10/dog {Ordog, 10/dog. 10/dog

Nymber of semithin sections I-¢/dog Jidog Jidog, Idoy, 3-10/dog 3-10/dog

MNumber of ultrathin sectons 1-2/dog, Nere None Mone 1-2/dug 2dog
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Cayman Chemical Co., Ann Arbor, MI, USA) and murine
COX-2 poiyclonal rabbit antibody (No. 160106, Cayman
Chemical Co.), respectively, were used. These antibodies
were diluted 1:400 with 0.1% Tween-Tris buffer. mmunore-
active complexes were detected via an LSAB 2 Systems-
HRP (Dako Cytomation Co., Ltd.) and visualized with di-
aminobenziding (DAB, Dako Cytomation Co., 1.td.), which
reacts with peroxidase to give a brown reaction product
(Table 1). The sections were counterstained briefly with
hematoxylin. All control sections were treated with no pri-
mary antibody.

“Electron Microscopy

In the present study, since apparent morphological alter-
ations were light-microscopically noted in week 7 for ne-
firacetam and m week S for ibuprofen, electron-microscopic
examination was performed only for these points. A tiny por-
tion from tae lcft kidney (papillary section) was removed,
fixed in 3% gletaraldehyde and 2% osmic acid, dehydrated
with alcohol, and embedded in epoxy resin. Thick sections
were made and stained with 1% toluidine blue for light micro-
scopic survey. Ultrathin sections stained with urany[ acetate
and lead citrate were examined with a transmisston electron
microscope (H-500, Hitachi Ltd,, Table 1).

Quantitative Real-Time RT-PCR Analyses of Papillary
CQX-2 Gene Expression )

In the present work, masmuch as the early morphologi-
cal features in RPN brought about by nefiracetam were quite
different from those by ibuprofen, serial changes in the renal
papillary COX-2 mRNA expression were assessed only in
nefiracetam-treated groups. Total RNA was extracted from
an approximately 40 mg portion of the papilla from the
right kidney with an Absolutely RNA RT-PCR Mimprep Kit
(Stratagene, La Jofla, CA, USA), which includes DNase
treatment to remove genomic DNA. Exdracted total RNA
was converted to ¢DNA with cocktails consisting of [x
PCR buffer (Applied Biosystems, Foster City, CA, USA),
5 mM MgCly, 1 mM dNTP mixture (Toyobo Ca., Ltd,,
Qsaka, Japan), 1U/;.1. RNuse inhibitor (Toycbo Co., Ltd.),
2.5 U/l Random Primer (Takara Bio Inc., Shiga, Iapan),
and 0.125 U/ul. AMV Reverse Transcriptase XL (Takara
Bio Inc.). The following primers and TaqMan probes were
designed by using a Primer Express (Applied Biosystems)
for the detection of cach tarpet gene sequence. Real-time
PCR data and analyses were collected in Applied Biosystems
7700 Szquence Detection System irstruments. The amount
of each genc target is normalized to an endogenous control
(185 rRNA, 20 x Pre-Developed TagMan Assay Reagents,
Applied Biosystems), and then expressed as the ratio to the
mean control values (each value in & treated dog/the mean
value of 3 control dops).

The following primers and probes were used for PCR.
Forward primer, 8-CTG TGG GCC AGG AGG TCT T-3,
Reverse primer, 5-CAC TCT GTT ATG CTC CCG CAG-
5'; TaqMan probe, 5'-1GC CTG GTC TGA TGA TGT ATG
CCACC-3.

Statistical Anclyses

The guantitative laboratory data in groups | (intact con-
trol), 5 (nefiracctam: 7-week treatment) and 6 (ibuprofen:

[or17/029
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5-week treatment) arc represented as the group mean £ stan-
dard deviation (SD) at each sampling point, and foliowing
analyses were carried out: (1) A paired /-test compared witl
the predose value in each group was applicd, and (2) A 2-
group comparisan between the intact control group and each
treatment group was carried out as follows. The homogeneiry
of the variance berween two groups was analyzed by F-test
at each sampling point If the variance was homogencous,
Student’s r-test was subsequently used. If the variance be-
tween the groups was not homogeneous, then Aspin-Weleh's
{-test was used.

The COX-2 mRNA expression data in the group 1 and
nefiracetam-treated groups 2, 3, 4, and 5 (corresponding to
4- 5., 6- and 7-week treatmen’, respectively)are represented
as the group mean & SD. Then, the alorementioned 2-group
comparison between the intzet contro! group and each treat-
ment group was performed. A 2-tailed p-valuc lcss than 5%
was considered to be statistically significart. EXSAS ver.
6.10 (Arm Caorporation, Osaka, Japan), a software package,
was used for these analyses.

Animal Welfare

All experimental procedures were performed in accor-
dance with the in-house guidelines of the [nstituticna: Animal
Carc and Use Committee of Daiichi Pharmaceutical Co., 1Ad,

RESULTS
Laboratory Tests

In dogs receiving nefiracetam, decreased urinary osmotic
pressure and a tendency of increasing urine volume were ob-
served in weeks 6 to 7. Urinary LDH tended to be higher from
week 5. Serum UN showed somewhat higher values than that
in the predose or contral group throughout the study period
without any remarkable increase in serum CRE. Indogs given
ibuprofen, a decrcase In urinary osmotic pressure, increases in
urine volume and urinary LDH and a slight increase in serum
UN were sporadically noted in weeks 1 to § (Figure 2). All
alterations seen in ibuprofen wcere earlier and severer than
those in nefiracetam.

Light Microscopy

In dogs gwven nefiracetam, no treatment-related changes
were observed by weck 6. In week 7, however, epithelial
swelling of the papillary ducts (upper papilla) was seen in
3 of 4 dogs with increased eosinophilic-staining intensity in
the cytoplasm of cpithelial cells (Table 2, Figure 3C). Depen-
eration and desquamation of epithelial cells was sometimes
noted (Figure 3C, inset). The alcian-blue staining intensity
wis comparable to the control throughout the dosing perieds
(Figure 3D). Mineralization of the papilla without detectable
change in interstitial celis was noted in 2 of 4 dogs (Table 2).
In dogs receiving ibuprofen, degeneration and necrosis of
the interstitium in the papillary tip were noted in 2 of 3 dogs
(Table 2 and Figure 3E); howeaver, no remarkable changes
were noted in the remaining papillary ducts. The alcian-bluz
stalning intensity was markedly decreased inthe degenerative
and/or necrotic areas of the papillary interstitium (Figure 3F).
Mineralization of the papilla was seen in 1 ot 3 dogs (Table 2).
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art. shown as the mean = SD (n=1-4) *p < 0,05, significantly differert from the coutro! (Student's £-test). ¥p < 0.03, ™ p < 0.01, sigaificently differcnt from the

prevatue (Paired £-tsst).

Immunohistochemical Staining of COX<{ ar COX-2
in the Renal Papitla

In the COX-1 staining, there were no significant differ-
ences among the control, nefiracetam, and ibuprofen groups
(Table 2). In the COX-2 staining, the immunoreaction in van-
trol dogs was seen in the cyloplasm of interstitial cells in the
papillary tip (Table 2 and Figures 4A and 5). In dogs recciv-
ing nefiracetam, though the immunoreaction was within the
cytoplasm of interstitial cells in the papillary tip by week 6,
similarly as in the control, interstitia) cells around affected ep-
ithelial cells (upper papilla) were positively reacted in week
7 (Table 2 and Figures 4B and 3). In dogs given ibuprofen,
a marked positive immunoreaction was seen within intersti-

tial cells adjacent to the degenerative and/or necrotic areas of

interstitium in the papilla (Table 2 and Figures 4C and £).

Electron Microscopy

In control dogs (animal Nos. | and 3), epithehal cells
of the papillary ducts showed a cubuidal appearance with
the nucleus located in the center of the cell, and short mi-
crovilli were seen on the Juminal surface, The lateral plasma
membrans was injerdigitated, and the basal membrane dis-
played infoldings. Small numbers of mitochondria and vac-
uoles were noted in the cytoplasm (Figure 6A). n dogs re-
celving nefiracetam (animal Nos, 18 and 19), epithelial cells
of the papillary ducts showed swelling and the mizrovilli

Tewnasted rom hUp #.p4 niguyeicem by 4 Ooobe " 26, 2008
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TABLE 2. —Light-ricroscepy and immunohistochemistry of the kidney in male dogs receiving reprated cral administrativa of ndiracetam or ibuprofen fnr 4 10 7 weeks
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Light microscopy _
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F:GURE 3.—-Laght micrograph of tae tenal papilla from mele dogs receiving repested oral sdiministrasion of nefiracetam at 300 mg/kg/day or 1bupmler. at
50 my/kg/day. (A, C, and E) H&E stining. (B, D, and F) Alcian-kfne staining, (A-B) Intazi conteol in week 7, x95 (£ D) Mefracetam in week 7, x95 Epithehal
swelling of the papillary ducts was se2n, [nset; degenecation of epithelial cells (higher magnification), 170, (E-F) lbuprofer. in week 5, » 4S8 Dregeneration and

necrosis of mterstitium in the popilla weie noterd

were decreased or absent. Membranous blebs were noted in
the luminal surfzce. Intracellular interdigitation and infold-
ings in bath lateral and basal membranes were inconspicuous.
Thesc cpithelial cclls revealed sparse cytoplasm containing
large vacuoles (Figure 6B). In dogs given ibuprofen (animal
No. 213, no remarkable changes in the epithelial cells of the
papillary ducts were noted.

COX-2 mRNA Expression in the Renal Fapilla

Nefirecetam exceedingly decreased COX-2 mRNA ox-
pression inweek 4, but itrecovered to the basal controllevelin
weeks § to 6. Afterward, COX-2 mRNA markedly increased
in week 7 (Figure 7).

DISCUSSION

{n our ptevious study (Tsuchiya et al,, 2003), ncfiracetam
caused degeneration and/or neerosis in the renal papilla only
in dogs administered nefiracetam at 300 mg/kg/day for 8
to 11 weeks; namely, decreases in urinary osmaotic pres-
surc were obscrved from week 3, followed by increases in
urine volume and urinzry LDH from week 8. The initial re-
nal morphological change was necrosis of ductal epithslial
cells in the papilla in week B. Inthe present work, to ascertain
the earlier pathophysiological features in RPN, male beagle
dogs were given orally 300 mg/kg/day of netiracetam for 4
to 7 wecks in comparison with 50 mg/kg/day of ibuprofen,
an NSAILD, for 5 weeks, and laboratory tests, fight-micro-
scopic, immunchistochemieal, and clectron-microscopic
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FIGURE A.— rmanehisiechemica. staining of COX-2 in he renal popilla from male dogs receiving repeated aral adeministration of nefiracetam at 300 mg/kp/day
a7 ibaprafen at 56 mp/ky/day. Anti-COX-2, LSAR mathod. (A) [ntac! control in week 7, % 140, Posilive reaction was noted in the cytoplasm of interstiia cells in
the papiliary tip. Inset higher magpification, » 860, (B) Nefirnestam in week 7, x 140, Intersntial cells sround affecied epithelial cells in the papillary ducs showed
positive reaction ‘C) thupeaten iz week 5. x 140, Strongly poitive reaction was seen in interstitial cells adjacent 1o depecerative and/or aterouc interstitium in the

papil’a

examinations, and/or COX-2 mRNA analysis were period-
ically performed.

In laboratory tests, decreased urinary osmotic pressure and
increased urine volume in weeks 6 ta 7 of nefiracetam treat-
ment were essentially consistent with those obtained in week

FIGURE 5.—Schemetic asea showing rositive immunoreactions. The atea sur-
rounded by a black line (contvol), blue line (nefiracetam), or red fine (thuprofen).
Amowhead: the upper papilla, arrow: the papillary tip.

8 of the previous study (Tsuchiya et al, 2003), but an in-
creased urinary LDH level was observed carlier (week 5).
Alternatively, these parameters were reconfirmed to be useful
carly biomarkers to detect the onset of RPN evoked by ne-
firacctam, Ibuprofen also elicited decreased urinary osmotic
pressure, increased unne volume and increased urinary LDH,
although there was a great interindividual variance. The onset
and severity of these changes by ibuprofen were carfier and
stronger than thosc by nefiracetam, which would be eloscly
linked with necrosis of the interstitium in the papillary tip
ahserved only in the ibuprofen group as mentioned below.
Light-microscopically, in dogs receiving nefiracetam, no
changes were seen in the kidney by week 6. In week 7, how-
cever, epithclial swelfing and depeneration of the papillary
ducts appeared acconipanied with a positive immunoreac-
tion to COX-2 within interstitial cells around the affected
cpithelial cells in the upper papilla. Ultrastructurally, ep-
ithelial swelling, impaired microvilli, and blebbing on the
lurninal surface were noted with reductions of intracellu-
lar interdigitation and infoldings in both lateral and basal
membrancs, in contrast, treatiment with ibuprofen resulted
in degeneration and necrosis of the interstitium in the paptl-
lary tip in week 5; however, no remarkablc changes were
cbserved in the remaining papillary ducis. (n the COX-2
staining, unlike the case with nefiracetam, ibuproten showed
a positive reaction within interstitial cells adjacent 10 de-
generative and/or necrotic arcas in the papitlary tip. Ultra-
structurally, no changes in epithelial cclls of the papillary
ducts were noted. Thus, these data implied that the early

D Al et T R D ARRA D S by BN LTtbi 26, 20



26710 2009 MON 13:16  FAN

568 TSUCHIYA ET AL.

dozz2 020

TOXICOLOGIC PATHOLOGY

FIGURE 6. —Flectron mucrograph of the papillary sucts from malc dogs receiving repeated o) edrunistration of nefimcetam at 300 mg/kgiday Glutaraldehyde-
osmium fixation, (A) [ntact control in week 7, x€500. Narmal structures of epitheliel cells wese seen. (B) Nefiracetum in week 7. «6500. Epthelial cells of the
papiilary ducts showed swelling and decreased microvilli. Memhimnous blebs were noted on the Yaming) surface {armow) Interdigitanon and infoldings in both Jaterat

and busal membranes were inconspicucus (ariowhead).

morphological alteration in the papilla brought abaut by ne-
firacetam was quite difterent from that by tbuprofen. Min-
eralization in the papilla observed in both nefiracetam and
ibuprofen treatment may suggest the preexistence of dam-
aged regions. Cellular swelling, loss of microvilli, and blebs
seen in the electron-microscopic examination of nefiracetam-
treated animals may be indicative of reversible injuries un-
der the hypoxic or ischemic conditions (Cotran et 31, 1999).
Since dogs given ncfiracctam showed severe hypoactivity, of
which some Jay on their side (Kashida et al., 1996), the con-
tinued hypoxic states due to repeated treatment seemed to be
atrigger to evoke papillary epithelial swelling.

As for the COX-1 staining, there were no significant differ-
ences among the contro], nefiracetam, and ibuprofen groups.
Generally, COX-1 has been reported as a constitutive iso-
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FIGUPE 7 — COX-7 mRINA expression of the renal papitla in dogs receiving
reprated oral administration of nefirscetam 2t 300 mp/kg/cay. Villies are shown
s the mean + ST (n=3-4).

form having housekeeping functions, whereas COX-2 is an
inducible isoform induced by inflammatory stimuli or growth
factors {Hao et al , 2000). More recent studies have sugpested
that COX-2 is a'so expressed in the renal medulla and is the
major isoform contributing to medullary PG generation in
vivo, especially in dehydrated subjects (Khan ct al., 1998;
Neuhoferctal., 2004), Sellers et al. (2004) have further shown
that COX-1 is the main isoform involved m the synthesis of
renal PGs in non-human primates and humans while both
COX-1 and COX-2 coatribute to the synthesis of renal PGs
under basal conditions in rats and dogs. Hence, COX-2 was
confirmed 10 play more important roles than COX-1 in the
progression of RPN in dogs given nefiracetam,

The renal papillary COX-2 expression in nefiracetam-
treated dogs decreased exceedingly in week 4, but returned
to the basal control level in weeks 5 to 6. 1n week 7, however,
COX-2mRNA markedly increased as compared with the con-
trol. Therefore, it was considered that nefiracetam depressed
COX-2 mRNA expression at the early phase, foilowed by
a compensuting increase, and then marked upregulation was
seen in response o the progression of renal injuries with con-
linuous treatment. This assumption was partly supported by
the fact that the positive immunoreaction to COX-2 was in-
creased in the interstitial ceils around the affected epithelial
cells of the upper papitla in week 7, suggesting an induction
of COX-2 mRNA.

It has been reported that the epithelia promots organ heme-
ostasis by restricting the flow of fons and solutes between
cells across thecpithelial cells, and the interceliular junctional
complexes such as the tight junction, adherens junction, and
desmosomes are important to maintain the cell-cell contact
(Callares-Buzato ¢t al , 1998; George et al,, 2004; Johnson,
2005). Bachmann and Kriz (1982) have demonstrated that the
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epithelia (especially when salt secretion js stimulated) exhibit
an elaborate “intracelular membranous labyrinth™ created
by celiular interdigitation and infoldings of the basolateral
membrane. Goto et al. (2003) have previously shown that the
nefiracetam metabolite M- 18 reduces transepithelial electne
resistance (TER) in the primary cultured urcepithelial cells
of caninz urinary bladder, and M-10 and M-18 displayed a
deformation of uroepithelial cells and a slight reduction of
the ZO-1 band, which is an essential protein associating with
the tight junction. Likewise, we have reported that the con-
centration ratio of M-18 in the papilla to medulla or cortex
is remarkably higher in dogs than in rats and monkeys, and
that M-18 possessed inhibitory effects on PG synthesis in ca-
nine renal papillary slices (Tsuchiya et al., 2003). By taking
into account these previous findings (Kashida et al., 1996;
Tsuchiya et al, 2003), we propose the following mechanism
underlying RPN evoked by nefiracetam: the reductions of
intracellular interdigitation and infoldings at both lateral and
basal membranes in epithelial cells of the papillary ducts may
initially inactivate the paracellular transport. This is followed
by decreased cellular integrity, and then M- 18 penctration and
retention into the renal papilla occur. M-18 inhibits renal pap-
illary PG synthesis, and certain dogs finally incur ischemic
injury due to decreased PG synthesis. Further investigation
after 7-week treatment will be required to support the above
suggestion.

In conclusion, the earliest morphological event in RPN
evoked by nefiracetam is quite different from that by ibupro-
fen. The epithelial cells in the papillary ducts are considered
to be the primary target site for the onset of RPN evoked by
nefiracetam.
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Abstract

A case -control study uscd dala in the National Amimal Poison Control Center databuse to
characterize risk factors for gastrointestinal ulceration and acute renal failure subsequent ta the
acute ingesticn of huprofen in the dog. For pastrointestinal ulceration (GIU) subsequent to
ibuprofen ingestion, four factors differentiated the 116 cascs from the 93 controls. Risk of GIU
was lower for dogs where the time from ingestion to interveation was known as opposed to
missing (adjusted odds ratio (aOR) =0.12, p = 0.0001). Risk of G1J was also lower for the
Labrador hraed (aQR = 0,22, p = 0.004}. Risk of GIU was higher for cach umt of the loganthm
of time to intervent.on (A0OR = 2,63, p = 0.0002) and for the German Shepherd breed (aOR = 5 67,
p = 0.14), For acute renal failur: (ARF) subscquent 10 ibuprofen ingestion, two factors differenti-
atzd the 80 cases from the 64 controls, Risk of ARF was lower for dogs where the time from
ingestion to intervention was known as oppused to missing (aOR = 0.15, p = 0.0001). Risk of
ARF was higher for cach unit of the logurithm af time to intervention (2OR = 2.16, p = 0.01).
Altkough this study failed to describt a dosc-response relationshup, it appears that there are
significant breed differences in susceptibility to GIU subsequent to ibuprofen exposure, Time to
intervention was critical for both GIU and ARF owtcomes. Dops, particulaniy German Shepherds,
ingesting cven small amounts of ibuprofen, may nced to be menaged aggressively. © 1998
Pubhished by Llsevier Scicnee B.V.
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1. Introduction

Thuprofen is a non-steroidal anti-inflammatory drug (NSAID) that has been available
in an over-the-counter form ir the United States since 1984 (Kore, 1990). It is the
second most popular over-the-counter pain relicver in the United States, with arnual
sales in excess of US$400 million per year (Wilke, 1995; Oison, 1994). As ibuprofen
has become more widely presenibed and readily available, the National Animal Poison
Control Ceater has seen a corresponding increase in ‘he number of calls related to
canine exposures to thess medications (Buck et al, 1990). Ibuproien has become the
most common generic drug generating calls to the NAPCC for both dogs and cats (Ruck
et al, 1990). it is rcported to have a narrow renge of safety in dops with repeated
dosing. Signs of intoxication include vomiting, diarrhea, hematemes:is, melzna, anorexia,
depression, and azotwemia (Conlon, 1991). These reflect the two main syndromes of
toxicity: gastric ulceration and acute renal faiture (Kore, 1990).

Published reporis of ibuprofen toxicosis in the dog deal only with the clinical signs
and the dose ingested (Adams, 196D; Spyndakis, 1986, Scherkel and Froy, 1987,
Conlon, 1991; Wood, 1990; Godshalk, 1992; Behrend, 1996) Other potential risk

factors, (such as age, weight, breed, sex and tdme or type of intervention) have not been

analyzed.

The objective of this study was to detenmine which risk factors increase the
likelibood of gastric ulceration or acute rcnal lailure in canine cases of ibuprofen
exposurz reported to the NAPCC, Identification of factors associated with increased or
decrezsed nisk of gastrointestinal ulceration or wcute renal failure secondary to ibuprofen
exposure will allow veter'nanans to make recommendations for therapeutic and prophy-
lactic management.

2. Materials and methods
2.1, Study population

The study population for this project included all canine ibuprofen exposures reported
to the National Animal Poison Control Center (NAPCC) fom 1992-1995. The NAPCC
15 2 nou-profit scrvice associated with the American Socicty for the Prevention of
Cruelty ta Animals (ASPCA). It was the first veterinary poison center in North America.
Since 1978, it has provided advice to anirnal owners and conferred with veterinanans
aboul poisoning exposures. The NAPCC maiatains a computer database of over 250000
cascs and is currently adding to this database at a rate of 25000 cases per year. The
NAPCC has received cells concerming more than 650 cases of non-stermdal anti-ir.-
flammatory drug exposures cach year. Information regarding these cxposures is stored in
an Informix ® Structured Query Language databasc.

2.2 Selection of case and cantrol animals

Case definitions were deveioped for two syndromes: gastrointestinal ulecration
(GIU), and acute renal failure (ARF). Gastrointestinal nlceration cases were defined
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based on sigus reported to the NAPCC by either the owner or the attending veterinarian.
A gastrointestinal sczle (similar to an index used m & retrospective NSAID study
invoiving humarns; Trewin, 1994), was devcloped to assign weights to various clinical
signs. Melena and hematemesis were each assigned a weight of 3. Abdominal pain znd
anemia were cack assigrned a weight of 2. Vomiting, diarthez, lethargy, weakness,
collapse and anorexia were each assigned a score of 1. To qualify as a GIU “case’, a dog
had to achicve a minimum score of 3.

A similar method of case definition was used to selcet cases with signs of acute renal
failure. Based on critenia for hospital-acquired renal failure o dogs (Behread, 1996), we
created @ ‘Nephropathy [odex’. An elevated scrum crcatinine measurcment {(greater than
2.0 mg/dY) was assigned a value aof 3, while an elevated Blood Urea Nitrogen {BUN)
measurement (greater than 23 mg/dl) was assipned a velue of 2. An elevated serum
pbosphorus measurement (greater than 7.0 mg/d1) was also assigned a weight of 2 for
our renal failure index. [n order to be defined as an ART case, an animal must have been
assigned an index of ar least 1. This case defipiton allowed us to discount mild
increases in creatinine that may have heen duc to pre-renal causes rather than renal
calses.

Follow-up calls must have oceurrad between 48 znd 96 b for all animals in this study
1o confirm the presence of chnical signs snd to deternine how loog the clinical
syndrome persisted. Dogs which were exposed ta ihuprofen end free of clinical signs at
fotlow up were used as gastrointestinal cootrols. Renal controls had to underga similar
diagnostic rigor as the renal cases. To serve as ARF controls, dogs must have been
exposed to thuprofen and free of clinical signs with normal BUN, serum crcatinine and
serum phosphorus values at 48 to 96 h post-cxposure.

2.3. Risk factors characierized

Both cases and controls were charactenzed based on scveral nsk faciors, These nsk
factors included dose of ibuprofen ingested, dose of ibuprofen absorbed, time from
ingestion 1o intervention, breed of dog, weight of dog, age of dog, and sex of dog.

Dosc 1agested was analyzed as mg of drug per kg of body weight and as total mg
ingested by cach dog. Both the actual dosc and the logarithm of the dose were tested
separate models. Since the NAPCC records report dose certainty as ‘observed’, 'cvi-
denced’, 'suspected’, 'possible’ or “unknown', dosc was first sxamined for all cases and
controls and then for the subsct of animals having doses assessed as ‘observed’ or
‘evidenced’. Dose wag also evaluated in the subset of animals who received no
irtervention in order to eliminate possible confounding or interacuve effects of interven-
tior. on a dose-response relationship,

An absorbed dose of ibuprofen was calculated for cases and controls, where both the
dose ingested and the time to intervention were recorded. Since intervention strategies
included the induction of emcsis and the administration of activated charcoal, only a
fractior. of the ingested dose was actually sbsorbed when intervention occurred within 2
k post-cxposure (the time required for maximum zbsorpuior of ibuprofen). The dose
absorbed was detcrmined by extrapolation from a time-vs.-absorption curve for ibupro-
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fen in the dog (Adams, 1969). For interventions which occurred beyoad 2 h post-ex-
posure, the entire dose was assumed to have been absorbed.

Time to intervention was examined in three ways: as a dichotomous variable noting
whether or not intervention occurred; as the hours from ingestion to intervention; and as
the logarithm of the hours to interveation. Biologically, the difference of | b early in the
course of intervention was expected 10 have a larger impact than the difference of [ b
lzter in the course of intervention. The coding giving the best model (described below)
was used. Since data on intervention was missing for many dogs, a variable was created
to denote missing intervention times. This ‘intervenfion missing or known’ variable was
coded a3 ‘0" if the lime 1o intervention was missing, and ‘17 if the time to intervention
wis kiown. This aliowed dogs to be included in the assessmaznt of other variables even
if their ime to intervention variable was mussing,

Tahle !

Distribution of all varaales across casus ard controls

Vatiable GIU cases GIU controls ARF cases ARF cuntrols
Age

<12 months as 30 26 14
13--84 months 17 26 27 30
= 84 moanths 11 7 4 3
Breed

Cocker 4] 2 4 2
Dachshund 3 ) 3 3
German Shepherd® 7 ] B 0
Golden Rerever 2 k 3 3
Siherian Husky 3 4 3 4
Labrador Retriever® 10 16 7 7
Mixed 18 zl 9 17
Dose = 200 mp/kg 52 28 38 3
Dost < 200 mg/ kg 31 14 13
Sex

Male 20 26 1 i3
Male castraled 23 LS 1l 9
Female 28 24 19 18
Female spayed 29 20 27 10
Time to ireat™"

>2h 17 12 9 1
z2h 8 46 6 27
Weight®(ig)

Oty <11 37 27 5 19
i <22 27 26 i6 I8
22w < 45 42 7 38 19

=45 4 2 1 !

Advinced 1o backward climination model: *GIU and "ARF.
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Effects of breed were examined for the seven ‘breeds’ having a sum of cases and
controls greater than or equal to an arbitrary cut-point of S. The seven breeds were
Cocker Spaniel, Dachshund, German Shepherd, Goiden Retriever, Labrador Retriever,
Sibenan Husky and Mixed breed. Mixed breed dogs were compared against al. other
proups, Dogs were divided into four size groups hased on thexw reported bady weights:
small dogs weighed 0 to < 11 kg, medium dogs weighed 11 to < 22 kg, large dogs
weighed 22 to < 45 kg, and giant dogs weighed > 45 kg, Age was evaluated using
three groups based on reporicd apes: young dogs (0-12 months), middle aged dogs
(13-84 months), and old dogs (> 84 months). Middle-aged dogs were vsed as the
comparison group. The risk was predicted to be high for the very young and the very
old, and moderate for the middle aged dogs. Four sex groups were compared: intact
males, casirated males, intact females, and spaved females. Intact males were used as the
comparison group in the untvarable screening. Orthoponal contrasts for sex were
developed for logistic mulliple regression. These contrasts compared males to fernales
(mavfe = 0.5 for sex = male and {or scx = male castrate, mavfe = ~ 0.5 for sex = female
and for sex = lemale spayed), cestrated males 1o intact males (mavme = | for sex = male,
mavme = — | for sex = male ¢astrate and mavme = 0 where sex = female or sex =
female spayed), and spayed fomales to intact females (fevfs = 0 where sex = male or
sex = male castrate, fevfs = | where sex = female and fevis = — 1 where sex = female
spaycd) (Table 1),

2.4 Statistical analysis

The seven mair effects vanables of interest yielded fiftecn variables {or modeling.
Interaction was initially evaluated with the use of Cochran—Mantel-Hacnze!l siratifica-
tion (ANfi and Clark, 1984). Vuriable combinations with a Breslow—Day chi-square
p < 0.25 were tested for interaction ‘n logistic multiple regression. Two-way irteraction
terms were created by using the products of the main-cffects terms.

GIU and ARF were modeled scparately. All possible variables werz screened using a
umvariable approach. Categoncal risk factors such as breed were included tn multivan-
able analysis if the p-values from the univariable anaiyses (breed vs. mixed) were
< 0.25 (Hosmer and Lemeshow, 1989). For continuous and contrast-coded vanables,
each factor wzs first tested separately in a simple regression model. Factors yielding 2
p-value for the Wald chi-square statistic of < 0.25 were offered to the multivariable
analysis. The vanables for age and the orthogonal contrast variables for sex were
assessed as groups and remained in the model if any one of the members yielded a Wald
chi-squarc with a p < 0.25. Vanables were individually deleted from models in 2
backwarls stepwisc method to evaluate the effects of each variable on the cocfhicienis of
other variables. Variables were deleted one-as-a-lime, beginning with interaction terms
and then the variable having the least significant Wald chi-square p-value (Afifi and
Clark, 19384). Covariate patterns were examined to determine how well each model
represented the entire data set. An alpha of 0.10 was used as the initial eriterion for
climination. Choice of optimal maodels was based on comparison of likelihood ratios and
Hosmer—Lemeshow Goodness of Fit statistics. Individual variables with higher alpha
levels were included if this led 1o a large itaprovement in fit (change in Hosmer-
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Lemeshow s:atistic or Beta coefTicient of greater than 20%) (Hosmer and Lemeshow,
1985). SAS for Windows (SAS Institute, 1995) was used for logistic regression
analyvses.

Statistical signilicance was identified using ar alpha level of 0.05. Two-tailed tests
were used in all evaluations.

3. Results
3.1 Case sampling

There were 1502 ¢alls regarding ibuprofen to the NAPCC {rom 1992-1996. Of the
1502 cells, 116 met the criteria for Gl case definition, while 93 met the criteria far GI
control definition

There were 109 dogs which exhibited clinical signs subscquent to 1buprofen exposure
but did not meet the inclusion criteria for the case delinition. These dogs showed very
mild clinical signs such 4s vomiting or diarrhes, with no direct evidence of gastrointes-
tinal ulceration. It was impassible to determine whether this vomiting was due to an
initia} mild irritation of the gastric mucosa by fbuprofen, or whether it was an indicator
of the presence of a gastric ulcer. Since these intermediates may or may not have been
indicative of the discase of interest, they were not included as cases or conirols in the
data analysis. Eighty calls met renal case criteria and 64 calls met recal control criteria.
‘The most {requent reason for exclusion {rom the study was that the call had never been
followed up. The second most frequent reason for exclusion was that the call involved
the ingestion: of other products in addition to ibuprofen.

3.2, Mudtivariable analysis

For the GIU model, vanables remaining significant 1n the finzl model were logarithm
of timic to intervention, time lo intervention missing or known, Labrador breed, and

Table 2
Results of multipls logistic regression analysis of risk factors for gastrotntestinal ulezrabion in dogs ingesting
ibuprafen

Varigble i SE(G) g T Adjusted OR 93% CI(OR)
Log time to intervention (h) 097 026 00002 261 1.59-4.37
Intervertion tme (missing /known) -2.12 0.36 0.0001 0.2 0.06-0.24
Labrador hreed -1.54 0.54 0.004 0.22 (.08-0.62
German Sacpherd bregd 174 117 0.14 5,67 0.57-56.65

Likelihcod ratia x* = 73.56, p ~ 0.0001.
Hosmer-Temeshow statistic = 1,76, p = 0.8§.
Constant term = 0 60.

)%
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Tahle }
Results of multiple logistic regression analysis of risk factors for renal disease in dogs ingesting ibuprofen
Variable 8 SE(B) P Adjusted OR 95% CI
Log tirae intervention T o 0.1 216 1.16-4.00
[ntervention time (missing / knovm) ~14% 042 0.0001 0.15 0.07-0.34

Likclihaed ratio y? = 3037, p = 0.0001.
Hosmer -Lemeshow swtistic = 0.80, p .- (1.94.
Canstant term = 0.27.

German Shepherd breed (Table 2). Only logarithm of time to intervention and wheiher
or no: time was known were significant risk factors in the final renal model (Table 3),

4. Discussion

For both outcomes, intervention was an important protective measure regardless of
the dose ingested, The more-rapidly infervenuion otcurred, the greater the likelihood of a
favorablc outcome. The improved [t with the logarithmic transformation of time
highlighted the greater corsequence of cven briel delays in treatment shortly after
exposure as compared to decreasing effects of treatment later in the course of the
syndrome, Early interventions (<2 h post-ingestion) would help remove the NSAID
before complete absorption occumred. This finding should encourage veterinarians to
intervene eerly and aggressively (induction of cmesis, administration of activated
charcoal with a cathartic, ot both). It is difficult to say whether increased risk for dogs
with unknown intervention time is real or surmogate. [t may reflect unsupervised
ingestions, where the dog was left alone for a large portion of the day and ingestion time
could not be estimated with any reasonable margin of eror.

Appropriate intervention was more effective for gastrointestinal discase than for renal
discase, The odds ratios were 2.63 for GIU and 2.16 for ARF for each unit change in the
tog of the time to intervention. This wouid correspond to ar ingrease in risk of 80% for
GIU and 60% or ARF if intervention was made in 20 min rather than 5, 60 mir. rether
than 15 or 4 h rather than 1 h. The slightly slower rate of increase in risk for ARF tnay
bave been a reflection of a higher minimum dose required to produce this syndrome. [t
may also have been influcnced by lower precision in recall of time to intervention. ARF
generzlly occurred 2 36 h after exposure while signs of GIU occurred within a few
hours. Exact recall of time to intervention would be more difficult when the call was
furtber from the event.

Neither the urivanable nor multivanizble analyses identified the expected dose-re-
sponse relationship. We had anticipated that dose would be significant. Previous reports
have suggested a minimum toxic dose for ibuprofen of between 50 and 100 mg /kg. An
exposure dose of 300 mg/kg is required experimentally to produce renal failure in the
dog (Kore, 1989, 1990; Spyridakis, 1986). In our studv, seven cases of GIU had
reported exposure doses below 50 mg/kg and 32 cascs of ARF bad exposure doscs
below 300 mg/kg.

2 oy %4
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While controls with high-dose exposures might have been explained by rapid znd
aggressive intervention, there is no similar explanation for the large number of cases
whick occurred at low doses. The most probable explanation is reporting error although
limiting analyses to records with the best dose-agsurance levels also did not demonstrate
a dose~response relationship. There appeared to be at least three components of reporied
dosc; the actual dose ingested, the dose that the owner observed, and the dose that the
owner reported. The armount observed may not have been cqual to the amount ingested
simply because people may not have known how many pills were in the bottle before
the dog began to chew. Some dog owners were hikely better able 1o seek out and
quantify the remaining pills to aid in dose estimation than were other owners. Estimating
doses for ibuprofen exposures may be more difficul” than for other medications becausc
of the small tablet size and large number of tablets that can fit into relatively small
bottles. A bottle of 100 acetaminophen tablets is more than twice as large as a bottle of
100 ibuprofen tablets. Estimatcs may, therefore, be lower than the actual or observed
amount. People may not realize how repidiy a dog can ingest thesc small ibuprofen
tablets. These findings regarding dosc should serve zs 2 reminder for veterinarians that a
dosc reported by owners must be interpreted with caution, Both GIU and ARF were seen
in dogs at levels of ibuprofen previously reported as ‘no effect’ levels (Kore, 1589;
Conlon, 1991). Veterinarians should be prepared to agpressively decontaminate the
majority of dogs exposed to thuprofen.

Minor modification of the NAPCC form for data collection might improve the
accuracy of the reported doses. Addition of a line to record the number of pills 1n the
origmal container, the number of pills rtemaining in the container after the ingestion was
discovered, the number of pills that the owner was taking per day and the number of
days that the owmer had been taking thc medication would allow for improved
zssessment of dose accuracy. This would be especially useful in flagging improbable
owner cstimates and would remind NAPCC velerinarians 1o ask thege guestions, This
information is oftea requested verbzlly, but not recorded 1a 2 specific location on the
case record.

Another explanation for the cases which occurred at low doses could be the presence
of a confounding or intcracting risk factor such as a particulurly seasitive segment of the
canine population. For many intoxicents (such as anticoagulant rodenticides), the very
old and the very young are more susceptib.e (Buck et al, 1987). Breed differences in
sensitivity may occur with centain compounds, Collies and mixed-breed collies appear to
be about ten times as sensitive to ivermeetin as non-Collie breeds (Lovell, 1690). We
did not have sufficient numbers of exposurcs to detect such interaction.

We did find that the Genman Shepherd breed was at increased risk for GIU. This
breed was not retained in the inuftivanable model of ARF due to the small sampie size.
In fact, sever out of eight exposed German Shepherds developed GIU and eight of cight
developed ARF. The Lahrador bread was at decreased risk for GIU. These differences
couid be related to the types of behaviors selected for in each breed. Perhaps [abradors
pick up a bottle of pills and ‘retrieve’ themn witkout swallowing the pills, while German
Sheoherds chew and ingest more pills. There could also be differences in the sensitivity
of the gastric mucosa or olher metabolic differences. Further study of the German
Shepherd breed 1y needed to explore this finding.
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No signilicant differences were fourd across vartous weight groups of dogs. One
potential bias was that our size group categories were rather broad in order to achieve
adequate numbers in czch category. Behavioral differences between a 2-kg Yorkshire
Terrer and a 10-kg mixed breed working dog, for cxample, would not have been
detectable. Some of this patential bias was accounted for through the evaluation of breed
as a risk factor. Although some dog owners may have mistakenly classified the breed of
their dog (especially if it was 2 mixed breed mistaken for a purcbred), most owners
would be fairly reliable io this cstimation. The breed categories, then, were more
homogeneous, barring wide variations for age within the breed catcgones,

There were no significant differences across the rather broadly defined age groups
tested for either GIU or ARF. A 4-moanth old puppy was cateporized with a 4-week old
puppy, despite the fact that theve may be large differences in how these dogs metabolize
xenobictics (Casarctt and Doull, 1991). There were not cnough exposures to separate
dogs with these subtle age differences. Treating age as a continuous variable would not

. have overcome these differences as the very young and the very old werc hypothesized
to be at higher risk, yiclding a nonlincar relationship.

Reporting biascs could beve meant a greater [ikehihood of owners and velennarians
reporting high dose exposures and animals showing clinical signs. In our data, seven of
86 total GIU cases and onc of 52 ARF cases where the dosc was reported, were below
50 mg /kg. Nine of 67 GIU controls and threc of 46 ARF controls where the dose was
reported, were below 50 mg /kg. Thus, while lower doses were less likely to be reported
than larger doses, the bias was similar among cases and controls. The case contrnl ratio
was about 5:4 for both GIU and ARF, This bias should also have bad only minimal
effects on the resuits of this study, since the tendency to call for ‘sick” dogs should have
extended uniformly across demographic factors,

Another potential bias was the relatively large number of dogs which did not recetve
a follow-up and thus could not be inciuded in the study. The NAPCC attampts 10
follow-up on as many calls as possible but is limited by economic and staffing
constraints. One would think that the more critically ill dogs would be more likely to
receive follow-up calls but the data shows a case:control ratio of 5:4. In reality, the
single biggest factor desermimng whether or not a follow-up call is made is the
avai.ability of student {abor.

In conclusion, the most important recommendation to veterioarians from this study is
to mitiate carly decontaminatior: of dogs ingesting ibuprofen. The time at which the

. intervention occurs may be more important then the reported dose ingested. For people
who live & considerable distance from a veterinary clinic, the induction of emesis at
home may be preferable to delaying cmesis until ammival at a veterinary facility. This
does no! mezn that intervention at greater thun 2 h post-exposure s ineffective, hul
intervention must aceur a3 carly as possible. Ingestions tavolving the German Shepherd
breed should be managed more aggressively than ingestions involving other common
brecds. In light of evidence reported in this study, it would be prudent to add a Gl
protectant such as suleralfate, misoprosti] and /or cimetidine to the treatment regimen of
all German Shepherds who have ingested ibuprofen. Data are needed to cvaluate and
compare specific treatment modalities for canine tbuprofea intoxications, so thal the
most efficacious and cost-effective management can be cmployed.
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designabinn for @ substituted carbazcls, B-chioro-c-methy-9H-carbazole-2-
acent acid Tha empincal Jarmuda s Gl CIND; and malecular weight 373 72
The chemigal strocTure of carpiofen 1s

Cl
OH

'i‘ CHy
H

Fach mb of Aimady! Injectable containg 50.0 mg cadpiafen, 30 0 mg aigiing
B8.5 my glyeochalic ackd, 169.0 ing lecrthin, 100 mg banryl aleahs) §17 mg
sodium hydroxde, with addinonal sodivm hydroxida and hydrochlane acid as
neaded 10 adwst pH. and water for imecton

CLINICAL PHARMACOLOGY: Carprotan 15 8 non- nal totic, nan -staradal ant-
inflammatory agent with charactenstic analgasic and 2nupyr enc actny
approvimately equipotent 1o indamethacin in and™al maodels |

Tha mechanism of action of carprofen, ke thac al ather NSAIDS, is believed to
e assaciated with the infubibon of cyclooxygenass actvity Twa unigua

£yt Ipoaygenases have been oescnbed m mammats 2 Tha constiutive
cyvlnoxygenase. COX-1. symhesizes grostaglanding necessary for normal
gasirpintesinal and renal lynchion. The inducible cyclooxyganase, COX-2, gen-
crales prosiaglondins inypived o inflammanan Inhibeion of COX- 1 s thaught
fo be assocaled wih gasirowtaskoal and renal toxicny while inhibwtian of
COX-2 provds antemblammw atary dctity The speciicity of & particular NSAID
fer COX-2 versus COX-1 may vary fram spacies ta spacias 310 an in vira study
using canmy cell cultures, carurafen d ated selectve ,mmhib of
COX-2 varsys LOX-).4 Clinigal relevance of these dala has not been shown,
Carprolen kas also been shown tg inhibit the release of several prosiaglandins
i hwo hfammatory celt systams. rat polymorphonuglear leukacytes (PMN)
and humes theumatan synaveal cells. indicaung inhibition of agure (PMN
systamb and chramer (syngaal cell sy ) Yy raact

Sevacal sludids have demonstrared that carprofan has medutatory affects on
fotn hurmgral and eellylar immune réspanses ¥9 Data aiso wndicate Uiat
carprafen wnhibits the grgdyztian af ostaotlast-actwaung factar (OAF. PGE,.
and PUE; by ta infubitary eftects on prostaglandin bigsynthes:s

Bused upon campanion wilh 413 gbtained fram ntravenous administranon,
carpraten i ragidly and nearly completely absorbed {more than 30% buaavail-
gble} whan admiunisterad orally 19 Paek bhipod plasma concentrations are
achieved in 1 3 hours after oral adminigiration of 1.5, and 75 mg/kg to dogs
The mean termunal hall-ls of carprofen 15 approxvately 3 hours {range 4 5-
9.8 hgues) aler aingle oral doses varying rem 1-35 moiky of hody weght Alter
a 100 mg tngle wtravengus bolus dose, the mgen eliminalion hal-We was
approximately 13 7 hours in the dog. Rimadyt 15 motg 1hen 39% bound 1o
plasma protein and extibits a very sSmall volume ol dwtubulion

Carparisan of a single 25 mg dose in Beagle dogs atier subcutaneous and oral
administraben demanstralpd that the dorspicapuly tuhtulanaous admmnisira-
yen results in & stower rate of drug nput Iz tedIECIBE by mwan poat pbsdrved
concentrationst but comparable total drug absorphion witkin § 12 hpur dosng
interval {as relected by area undsr the curve 5om nows yerp 1p 17 poatdose).

Carproten iy elminated 11 tha dog primardy by howransloimalan o the liver
foliewred by rapid exceation of the resulting meiadainas (the ester glucuranide
al carprolen and the ether glucuromdes ol 2 phenokc metabablas, 7 -hydrosy
carprofen and B-hydroxy carprofent in the feces (30 84%) and urine (10 J0%).
Some entgrotepatic crroutatn of the dtug s ooFkrved

INDICATIONS: Fimadyl 15 indicated for ina relef af pain and milammation esao-
ciated with astecarthrivis and fos the coniral af pastapdaranve pan assaciated
with solt ussue and onthepedic Surgéned in dags

DOSAGE AND ADMINISTHATION: e recammended dosage for subeutanedus
admunistration to dags s 7 math (44 mg/kg) of body weight daily The total
daity dose may be adminusiered as aithar 2 mgib of body wanght once daity or
dwided #nd womimsiered et | mgit (2.2 mg/ay) twice dady For contro! of post-
pperative pan, sdministar appruximetaly 2 hours bafura thg procedure
EHECTIVENESS: Contrmatian ol the eMectiveness of Runadyt for tha rehef of
pan and inHammaton a3zocizted with asteoarthrns, and for the contral of
pOSIDpEralnee pain 2550Ciated wath soft bissue and orthopedic Surpenes was
demonstrated w | piacebo-contralled, masked atudies examinmg the ant-
ntiammatary and anafgesic efactiveness of limady! caplets and injectable in
vangus hreeds ol dogs

Saparate placeta-conirglied, muked mulhcenter ﬁeld s!udlal confimed the
anti-afl ry and | ol R y! caplewy when dosed
at 2 M ancy daily m whsn dondad and administarad a( 1 mg/lb tweea dely

Intnese nwo field studies, dogs diagnosed wih Dstecarthidls !howed statisti
cally aignihe ant averell unpr t bayed an| L1 by the
velerfi6an and awner abserystiana when admwisterad Rimadyl at labeled
dases

Based upan tha hined (evel cgmpanson between subtutaneous and ol

gtign, Rimadyl effe; tar ostaparthriuis after dorsascapukar
subcutancous and neal adminisgtion should be swmitar, althaugh there may ba
& shght delay n the onset of 1eliel aher subcutanegus injathian

Separate placebo-cantrolled, masked, mulbcenter fieid studies confumed 1he
sHectvenass of Rimadyl injaciable 1nr ithe comip) ol postoperative pln when
dasad a1 2 mg/ie once daily in vahbus bigsds of dogs In Thase studes, dJogs
presented far avariohystasgelomy, Crutdie repdif and awrnl surgares were
administered Rimady! precpaiataly and [or o masmum of 3 davs (30h tissuet
or # days (pithopedic} pastoperalvely In genersl, dogs administergd Rimadyl
showad stanstically xignilicant smproweManT it pain scor v combared (9 can-
trols

ANIMAL SAFETY: Luburatary studies i unanestherzed dogy and chire ai teld
studies have demaonstrated thar Rimadyl 18 wel) talerated in dogy ater oral and
subcutanenus adminisiranan

In target animal safety Studies. Rimady! was edmindtered eralty to heaithy
Bangle dogs 211, 3, 2nd 5 mg/ib ha-Le daily {1, 3 and 5 bmes the regommended
rotal dasty dnse) tor 42 consecunve days with na significant adverse reactions
Sarum albumm lor a single ismale dag recaiving § mg/Ib cwice dary decreized
to 2 1 g/l aher 2 weaks of iraatment, returned to the grd -lreamment valus

{26 QoL atier & weeks of freatmant, gnd was 2.3 gL ar ine final B-week evalu-
aupn Over the G-woek reaunant penad, black nr bioody 5taols ware gbhserved
i 1 dog it ingidenti treated with 1 ma/lb twice daily and in ) dog (2 medents)
freated wih 3 my/lb twice daiy Redness of the colame Mucosa was observed
i male that receivad 3 mg/Aih twace daily,

Two ol § dogs receiving 10 mg/lh nrall\.l twlr,u dusly (Il.'l timps the recommended
ot darty dose) far 14 days axhib The mesn atb

Jeviel w the dags coceiving thiz dose was lower (2.38 @dL) than each of 2
lacebg cyntal groups {288 and 2 93 g/dL respectivelyl Three ingidents ot
black ur bigady stoo! wars obsarvad in 1 dog. Frve of 8 doga exhibied red-
dened areqy of duodengl mucosa on gross patholegic examinaban Histologie
pramination of these arass revealed no evidence of ulcsratian, but did show
miuma! congesuon of the larmna prapna in 2 of the 3 dogs.

In segarale satsty stuties [asting |13 and 52 weeks, respectrely, dogs were
administered arally up to 11 4 mg/ib/day (5.7 umes the recommendad total daily
doaw ol 2 mg/ih) ol carproten |n both studies, the drug was weil tolerated clni-
cilty by all of the acumais No gross or histolagie changes ware seenn any ol
e reuted arimals. In both studws, dogs receiving the highest doses had
avAraga wGrqages in sarum L-alanne amenotransiersse [ALY) of approxmately
2014

I the § week study, mnor dermatalogic Changes occurrad in dogs in each ol
the reatment groups but nat in the contral dogs The changes wera described
ns Blight {ndness or rash and were diagnosed es non-spachc dermattis The
possibility exists thal these midd 1esions were trzatment related, bul as dose
relatignship wis ohzervad

Chimeal fiald stutaz wers conducted wih 549 dogs of giHerent breeds at the
recommended orat doses for 14 days (297 dogs were inciuded Ja g wudy evalu-
aling 1 my/ih twice Bnily and 252 dogs were ncluded in 3 separate audy eval
uating 2 mgfib once dailyl In both studws the drup was cumcally well tolerated
zad the in¢idence ot ¢hme ki adverse reaciipos lpr Rmadyl trealed animals
was ng highwr thun placabs-tUeated ynmals (placebe coniamad maghve ingre-
dients found 1 fimadyl). For animais meynng [ mg/iy wice daily, the mean
post-yeatment serum ALT valuas wain 1 il greatar ang 3 1 less than pre-
traameant values for dogs recaving Rimadyl and placete, resgecavely.
Dilerences ware hol stalGheelly sigudicant bor amimals recenang 2 ma/ln
onge daily, (he Mean poLt- WEAMINT serum ALT valuva wera 4 5 IL greater and
0.31U tess chad pie-treatment values fas dage recaving Remidyl and placebos,
rgspectivaty Inthe later siudy 3 Rimadyt-traated dogs developed a 3-tald or
greater mcrease in (AL1}andtar (AST) dunng the caurye of therapy. One
macebo-treated dog had a greavar than 2-laid increase in ALT Nonag of these
animals showed chnical §igns ascaciarad wath the Iabaratary valve changes
Changes in climcal labarstory values thamalology ang chmca)l chemstry) wers
not considerad chimgally signiicant The | mgit twice daily course of therapy
was repeaied as neadad at 2-weak intarvals in 244 dags, some lor ax long 2%

S years

Clinical field studhes were conducted an 331 dogs undergaing orthapedic or
3ot tssue surgery Dogs ware administeced 2 mgrh of Rumady! subcutanepusly
twa haurs prior tg surgery and ance daly thereaftar, as needed, for 2 daye ol
ustua surgary) or 3 days {orthopedic surgeryl Rmadyl was well talerased
when used in conjunciian with a variety of anesthetic-related drugs, The 1ype
and saverity of 2bnermal heaith gbservauong in Rimadyl- and placebe-treated
ammals were apacoximately equal and few in number (zea Adverse Reaclons)
The maost frequent abnormal health abservaton was vomiting and was
obiaecved st appraximalely the same frequancy i Ranadyl- and placebo-
vrezted ammals Changes in ehnie hologes indices of h L 1anal,
hepatc, and clomting function ware not chnically significent The maan post-
reatment seiumt ALT valuas wede 8.4 1 and 70 IU Jess than pre-tiammen)
values for dogs recemang Rimadyl and placebo. respactively, The mean post:
trgatmant AST vabups wera V5 L and 0 7 IU greater for dags receving Rimady!
and glacebo, respectively

Swalling and warmth wers sasocatad with the Inectian site ahtar subculs-
feays admimstraton of Rimady! injectable. These indings ware nal clavc ity
signrhicant, Long term use of the injgctable hes not heen stud:ed
CONTRAINDICATIONS: Fimady! should not be used w dogs exhibiing previnus
hyparsensnwiy 10 cararoten.

PRECAUTIONS: As » clovs, cyclopxyganase inhibiory NSAIDS may be
pssocisted with gastrointestnpl, rena! and hepatic sowrcity Effects may resuft
trom decressed piosteginndin production wnd whibilian of the enzyms
cyclpoxygahise which is rasponuble lur the formaten of prostaglanding from
wrachdonic asd.!'- ' When NSAIDs nhibif prosuaglanding that cause inflam:
mation they may &ls& shinbit 1hose prosuaglinding which mantain normal
homggnstahe funchon Thase anh-prostagiandin efects may resuit in chimcally
signrheANT dicasE th frliENts with undwelying OF pre- guisting dikeaze mare
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atten than in heaithy patents 17.1 NSALD therapy could ummask otoult disgase
which has prevousty bean . ad due 0 the ab af appargot chim-
28l signs Palents with ynderiying renal dianase for example, may expenence
exacerbation ar decompensavon of iher renal disease while on NSAID ther-
apy V1= The uss of parenteral tuds during surgery should be considared 1o
redure the potential sk af renal comphications when using NSAIDs peropara-
Lively

Carprofen s an NSAID, and a5 with othars wi that class, 2dversa reaztions may
gccur with s use The most frequently regnned pHects have been gastran-
tastnal signs Events lving suspected rens) h tolagic, neurakogir,
dermatolagc, and hapaug eflects have also been reporied Puuams Bl Qreatest
risk bor ranal loxicity are those that are debydrated, on concomitant divrete
therspy, of thase with ranal, cardiovascolar, and/or hepene dysfuncuon
Cancurrent atmmistration of patentiafly naphrotoxic drugs should be
appspached cauliusly, with apprapriate monioring Since many NSAIDs
possEss tha polential Ia induca gastrowntestinal ulcaratian, concamitant use of
Remadyl with other anti-inflammatary drugs, sueh as carticesteqods snd
NSAIDS, should be awcided of very clossly montared Sensibvity to drug-
associated adverse TEactions varies wah the INdwidugl patent For example,
Rimadyl tresimant way not assotiated with ranal ryieity of gastraintestinat
ulcaratign in wak-controled safety studies ol ug In ten times the dose in dogs
As with any parentesally injected product, good hygenie procedures should be
used when edministenng fimadyl Injectable it 1y suggested to use difterant
sites It addimanal imecnons,

Rumady! 15 pot vecommended o1 use in dogs with blaeding disordars le.g.,

Von \Wilebrand's disease), a5 sofety has not been established i dogs with
thwge disorders The safe use of Rimadylin smmaig less than & weeks of ags,
pragaen dogs, dogs used for bregding purposes, or o (actsling biches has
nat hegn estabhshed Salety has not been asteblished for WV or M admunistra-
tion Studes tg dergring the activity of Rimadyl when administarzd concom-
1antly with pther prat2in-baund or sundarly metabghzed drugs hiave not baen
ponducted Drug compatbidity shauld be montored closely in patients reguinng
paditionat tharapy Such drugs commonly used intlude cardiac, aniiconvulsant
and hehayipral meditations, it has been suggested that teatment with carpro-
Ien may reduce the level of inhalant anesthencs needed 1 1l addawnal pain
medieation |5 warranted aftar admanstration of the total dady dese of Rimadyl,
shernatve anelgess should be cunsidered The use of anothar NSAID 15 nat
regommended. gonsidnr appropriate washout times when Switching from one
NSAID to anather of when swiching from comcosterod use t¢ NSAID use

INFORMATION FOR DOG OWNERS:

Fvmadyl, ik other drugs ol ity glass, s not fre@ from adverse reacuons
Qwners shoulg he advised of the potentral tor adverse reactiony and be
informed of the chnical signs associated with diuy miolerance. Adverse redc-
Lons may incluge decreased eppetite, vormng, diarrhey, dark or tarry siools,
Intreased watee consumptian, increased urination, pale gums dug Lo anamia,
yellawing of gums, skin or white of the eye dug o Jaunmce le(havuy mcoardn-
nanon, sezure, or behavigral changey, Sen
with thix drug cluss can eceur wi g end in rare situations resuit
in death isow Advarsw Reaclions!. Owners sthovid be sdvised 1o discontinue
Rimadyl tharapy and centact their vetorinarian immedintely it signs of intoler-
ance ara obwwtved. The vast majocny of pabents with drug ralatad sdverse
reactions have recaverad when the signg are recogmized, the drug it with-
deawn, and vaterinary care, t appropriate, s witiated. Owners should be
adwised of the impanance of peradic follow vy ior all dags dunng administiation
of any NSAID

WARNINGS: Kaap out of reach of ehsldren Notfor human use Consult 8 phys)-
cien m casas of acadental human sxgosure. For use in dogs enly. Do Not use
in cats

AN dog should undarga & tharough history and physical exsmination beforg

intiguon of NSAIC tharapy Appropriete isboratory tesls to gstabhsh hemato-
lageal and serum binchemieat baseling date prior to, and penadicaly dunng,

or g of Dm with A | Hoalth Dbservationt
anpomd in Clinical Farkd Snndm with the lajectable

" Piaceba (n=163)

Dbaarvation® Rimadyl {ne168)

Vomding 03 92
Dierrheafsolt stoof 24 37
Carmatius 06 12
Dysthythmia 0t 0.5
Sweling 0 12
Demscence 1.2

WEC ntragse 117 67

* A single dog may have expenenced mare than gne pecurrente of an event.
Pust-Appraval Expanence

Ahhough not all adverse reacuns are reportéd, the followng ndvarse resc-
tiants arg based on voluniary post-approval sdverse drug expenence reporing
The categories of edverse reactions are hsied ty body system

Bastrm nal” Vermaing, dharrhea, i , malans,
hematemesis, gasrmmrasnnaf wleeratan, gu(/omruunal Mudmg,
pancreatiis.

Hegeuic. lnappelence, voming, /aunduce, acute he_anuc mmcrry, hopan:
ansyme elevation, abnurmea‘ fver i re:rls! hyparbili

brirubinans, hyp Appr y Gne-fourth of hepatic reports
were 10 Labrador Retrigvers,

Neuralogic Atsxd, parasis, paralysss, seuures, veshiuiar signi, drsorentapait.

Uningry Hematiria, palyuna, palydipsia, yrnary incontinence, unnary trace
infecnon, szotemia, acute renal fadure, twbular abnormalties ichiding acure
tubytar necress, renal whuiar #eidoss, glucosvne

Rehavioral: Sedanun lathargy, hyperacbyity, restipssness, Eggressivenass

H | deated hemolytic anamia, immyns-mediated ifrembo-
cympema Maodloss anemia, epistax:s

Dermatalogic. Prufdur, mcreased shedding. alopacia, pyotr maist
dormatius {hot spots), mecrotinng panniculitts/vascoldis. ventral ecchymass.

in rarg situdbons, ivection siea reactions including npcrogis, abscess and
seroma farmation, and granulomas have badn rapared with the wyactabia
formutatron.

Immunolegie or hypersensitvity. Facial sweiling, huves, erythema

n rare situations, death has been associated with some of the adverse reac-
nans hsted above.

Ta repor 8 suspecind advarse reacton call 1-B00.366-5788

STORAGE: Stora under refrigaration 2° 8°C (36°-46°F). Onge broached, prog-
uct may be Stared at temperaturas up 1o 25°C (77°F) for 28 days.

HOW SUPPUED: Rimady! injectable & supphed in 20-ml, amber, glass,

stenie, mult-dose vale
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ADYERSE REACTIONS: Dunng mvastigational studies Jor the capiet formulation,
no cltgally signficant adversq reaclions wers reported Soma chnival signs
warg abserved donng field sludies (n=297) which wera simiar for carprofen.
and placebo-ueatad dags Incidances of the Tollowing were observed in &oth
groups voming 4%}, diarrhea (%4, changes in appetie [3%), lethargy 1 4%,
behavigral chenges (14%), and consupation (0.3%) The product velicle served
a3 controf

There wera no seriaus adverse events regortad during clincal Leld siudies
with oneg gaily orsl admimistration af 2 mg/le The tolipwing cetegarnes of
abnarmal haahh gbservanons were raported The product vehicle served as
contral

Percantage of Dogs with Abnormal Health Ghsarvations
Reported in Clinical Fuold Study (2 mp/lh vrce daily)

Dhaervation Rimadyl (na1i9) Placaho (n=112}
inappatance 16 15
Yomiting kx| 18
DaacrheafSoft stoal 1 45
Behavigr zhange 03 08
Dermatins 08 08
PU/FD nE

SAP inerense 19 23
ALY merease 5.4 {5
AST incresse 23 08
BUN wicrease 3 15
Bilirubinuna 163 121
Kglonura 7 91

Chmeal pnxhulogf paramaters isied represenl reports of ncreases from pra-
tregumant values, the use ot climcal | 1% naCcessARy [0 d thngal
retovance frefers alsa to table belowl.

Thers were no serigus adverse events repoited durng chimeat held atudigs far
the imjectabla I8nmulation. The fallowmg categones ol abnormai health obser-
vations were reparted Salina served &5 placebn controt.
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DIVISION DE NUEVAS CREACIONES
Respuesta al Recurso de reposicion

Radicacion N° 04-109926

Clasificacion Internacional Patentes: A61K 47/10

Estudiada nuevamente la presente solicitud, ahora junto con el memorial del recurso
de reposicién se conceptua:

Documentos estudiados:

v’ Capitulo descriptivo folios 76-89;

v" Reivindicaciones 90 a 93.

v'Examen de patentabilidad, folios 119-127.

v'Respuesta al examen de patentabilidad, folios 128- 136.

v Capitulo reivindicatorio modificado, folios 135y 136.

v'2° examen de patentabilidad, folios 138-140. -

v'Respuesta al 2° examen de patentabilidad, folios 141-151.
v'Capitulo reivindicatorio modificado nuevamente, folios 150y 151
v Examen de fondo definitivo, 154 a 185. . . _
v'Memorial del recurso, folios 166-209, 179 a209 anexos que introducen materia por lo tanto
no se tendran en cuenta.

ARGUMENTO DEL SENOR MEMORIALISTA:

“Lo  anterior por las siguientes  razones  juridicas y  técnicas  sobre  las
cuales respetuosamente solicitamos un Pronunciamiento expreso de Su
Despacho:

5.1 Violacion de los articulos 14y 18 de la Decision 486 de la Decision 486 de la Comision dela
Comunidad Andina:

De acuerdo con los articulos 14 y 18 de la Decision 486:

"drticulo 14.- Los Paises Miembros otorgardn patentes para las invenciones, sean de
producto o de procedimiento,en todos los campos de la tecnologia,  siempre que sean”
nuevas, lengan _nivel invenlivo_inventivoy sean suscggtibles de aplicacion _industrial."(Subrayas
fuera del texto)




"Ariiculo 18.- Se considerard que una invencion tiene nivel inventivo, si para una
persona del oficio normalmente versada en la materia técnica correspondiente, esa
invencion no hubiese resultado obvia ni se hubiese derivado de manera evidente
del estado de la técnica” B

Ahora bien, el Manual para el Examen de Solicitudes de Patentes de invencion en las
Oficinas de Propiedad Industrial de los Paises de la Comunidad Andina con respecto a
la evaluacion del nivel inventivo indica: .

"La pregunta a contestar es si leniendo en cuenta el estado de la técnica en su conjunto
existe alguna indicacion que lleve a la persona versada en la_materia a modificar o
adaptar el estado de la técnica mds cercano para resolver el problema técnico, de tal
forma _que llegue a un resultado que estuviera incluido en el tenor de la (s)
reivindicacion(es) " . (Negrita fuera del texto).

La obligatoriedad de este Manual no reside en su fuerza normativa intrinseca sino en que el
mismo es mencionado por el Tribunal de Justicia en reiterada jurisprudencia cuando
interprela estas normas de la Decision 486 y por ende, cuando establece cémo debe adelantarse
el estudio de nivel inventivo de una invencion.

Por lo tanto. teniendo en cuenta el cardcter vinculante que tienen las interpretaciones
prejudiciales del Tribunal para el Consejo de Estado y el hecho de que éste ultimo revisa la
legalidad de las decisiones adoptadas por su Despacho, consideramos que dicho Manual si
resulta relevante para el estudio del nivel inventivo de la presente invencion.

Asi entonces, es posible concluir que para ser pertinentes en la la evaluacion de nivel inventivo
de la presente invencion, los documentos citados deberian revelar sugerencias y ensefianzas
claras para el técnico en la_materia que lo lleven a obtenerla. Para este fin el Sefior
Examinador debe examinar si, de conformidad con dichos documentos (el estado de la
técnica mds proximo), una persona versada en la materia habria o no propuesto las
caracteristicas técnicas que distinguen la invencion reivindicada y que permiten alcanzar los
resultados obtenidos por dicha invencion.

Para los anteriores efectos, el Examinador al realizar el examen de nivel inventivo debe
verificar las ensefianzas del arte previo sin_adoplar la posicion de un inventor que_se
precuntarla como solucionar el problema técnico en cuestion. Lo anterior, por cuanto si se
adopta la posicion del inventor y se liene conocimiento tanto del arte previo como de la forma
como efectivamente se solucioné el problema técnico, la invencidn en todos los casos le resultara
obvia y evidente.

A este respecto, consideramos pertinente poner de presente la cita del tratadista GOMEZ
SEGADE, mencionada por el Tribunal de Justicia del Acuerdo de Cartagena en la sentencia
proferida, dentro del Proceso No. 26-IP-99, el 23 de julio de 1999, en relacion con el
significado que la doctrina y la jurisprudencia le han dado a la caracteristica de nivel
inventivo.

"Tul y como lo establece GOMEZ SEGADE (obra citada) el inventor debe reunir los
méritos que le permitan atribuirse una patente, solo_si _la invencidn fruto de su
investieacion y desarrollo creativo constituyen "un salto cualitativo en la elaboracion de
la regla técnica”, actividad intelectual minima que le permitird que su_invencion no sea
evidente (no_obvia) del estado de la técnica.”.

Teniendo en cuenta el anterior planteamiento S()bre! lo que debe considerarse nivel
inventivo, podemos concluir que una invencion solamente cumplird con este requisito cuando
la misma haya resultado a través de estudioy experimentacion (investigacion) y constituya un
adelanto tecnoldgico, materializado en un resultado inesperado (mejorado) y ademds no
evidente para alguien del oficio normalmente versado en la materia.

Es asi que el Tribunal de Justicia del Acuerdo de Cartagena, ha manifestado en reiterada
Jurisprudencia los elementos que debe tener en cuentu el examinador de patentes para



estublecer la existencia o no de NIVEL INVENTIVO en una invencion:

"El nivel inventivo se configura con referencia a dos elementos que son:
a) el estado de la técnica y,

b)la persona experta en la técnica en cueslion.

El estado de la técnica es el conjunto de elementos técnicos que se han hecho publicos
antes de la fecha de presentacion de la patente”,

"El  experto en la  técnica es una  figura  ficticia a la
que se recurre con el propdsito de  obtener un  pardmetro:
objetivo que permita distinguir la actividad:

verdaderamente inventiva de la que no es. Se tratard de una persona normalmente
versada en el dmbito tecnoldgico; a que se refiere el pretendido invento. Su nivel de
conocimientos es mas elevado en comparacion con el nivel de conocimientos del publico
en general, pero no excede lo que puede esperarse de una persona debidamente
calificada. Se_busca la figura de un técnico de_conocimientos medios, pero no
especializados”.

(Sentencia del 21 de julio de 2000, proferida en el proceso 39-IP-2000, Magistrado
Ponente Rubén HERDOIZA. MERA).

Asimismo, es importante resaltar que si bien el resultado y/o los
medios reivindicados en la invencion objeto de andlisis ya eran
conocidos (estado de la técnica), la invencion carecerd de nivel inventivo.

En efecto, se pone de presente que si al momento de efectuar el examen de nivel inventivo de
una invencion cualguiera, los medios usados para la produccion de dicho resultado son
conocidos, este solo hecho no permitird al examinador concluir que la invencion carece de
nivel inventivo y que por ende no puede ser objeto de patente de invencion.

Precisamente esto resulta plenamente concordante con la posicion reciente de esa misma
Corporacion, quien en sentencia del 28 de enero de 2010 en el Expediente No. 2004-00401,
siendo Consejero ponente el Dr. Marco Antonio Velilla Moreno, sefialo:

"[...] si el inventor para la creacion en cuestion, extrajo elementos de
anterioridades como componentes para su invento, no afectarla
negativamente su altura inventiva, en la medida en que ésta se considere en su
combinacion y no en cada uno de los elementos extraidos para su estructura,
tal como acertadamente lo analiza el Tribunal Andino en la
interpretacion solicitada e este proceso” -se refiere a la sentencia de
interpretacion prejudicial del Proceso 198-1P-2006 -

conformidad con el anterior articulo, se expone a continuacion el por qué la presente
invencion posee nivel inventivo frente a los documentos Di'y D2, toda vez que para el
presente caso la decision de la Division de Nuevas Creaciones fue expedida en contravencion
de la Ley, todu vez que se interpreto erroneamente el articulo 18 de la Decision 486.
Veamos: S

5.1.1 Con respecto a las reivindicaciones de producto:




El De problema planteado en la presente solicitud es la necesidad de composiciones acuosas
invectables de carprofeno que sean adecuadas para animales pequefios. Este problema fue
el que precisamente soluciond la presente invencion, toda vez que la misma proporciona
composiciones inyectables que presentan efectos secundarios reducidos (estabilidad
mejorada).”

§ RESPUESTA TECNICA

Respecto a la disertacion personal del sefior memorialista sobre la obligatoriedad
del Manual y su caracter vinculante es necesario aclarar que el Manual ni es
vinculante ni es obligatorio, lo que si es obligatorio aplicar es la D 486 de la
C.AN. junto a las interpretaciones prejudiciales que ha emitido el Tribunal de
Justicia de la Comunidad Andina y respecto a nivel inventivo, el PROCESO 88-1P-
2005 es donde interpreta lo concerniente a nivel inventivo asi:

“ 2. Del nivel inventivo: |

...se desarrolla el requisito de nivel inventivo al establecer que la invencion goza de
dicho nivel al no derivar de manera evidente del estado de la técnica, ni que hubiese
resultado obvia para una persona entendida o versada en la materia. Este requisito
ofrece al examinador la posibilidad de determinar si con los conocimientos técnicos
que existian al momento de la invencion, se hubiese podido llegar de manera evidente
a la misma, o si el resultado hubiese sido obvio para un experto medio en la materia
de que se trate, es decir, para una persona del oficio y normalmente versada en la

materia técnica correspondiente.

Con respecto a lo anterior, el Tribunal de Justicia de la Comunidad Andina ha
manifestado lo siguiente:

“Con el requisito del nivel inventivo, lo que se pretende es dotar al examinador

técnico de un elemento que le permita afirmar o no si a la invencion objeto de
estudio no se habria podido llegar a partirde los conocimientos técnicos que existian

en ese momento dentro del estado de la técnica... En este punto conviene advertir que

uno es el examen que realiza el técnico medio respegto de la novedad y otro el que se
efectiia con respecto al nivel inventivo, si bien en unoy otro se utiliza como pardmetro
de referencia el ‘estado de la técnica’, en el primero, se coteja la invencion con las
‘anterioridades ' existentes dentro de aquella, cada uno (sic) por separado, mientras

que en el segundo (nivel inventivo) se exige que el técnico medio que realiza el

examen debe partir del conocimiento general que él tiene sobre el estado de la

técnica v realizar el cotejo comparativo con su _apreciacion de conjunto,

determinando si con tales conocimientos técnicos existentes ha podido o no
producirse tal invencién ... (megrilla y subrayado fuera de texto)

“En este orden de ideas, se puede concluir que una invencion goza de nivel inventivo

cuando a los ojos de un experto medio en el asunto de que se trate, se necesita algo



mas que la simple aplicacion de los conocimientos técnicos en la materia para llegar a
ella, es decir, que de conformidad con el estado de la técnica el invento no sea

consecuencia clara y directa de dicho estado.”

Ahora bien asi las cosas, y con la interpretacion prejudicial de lo que implica
el nivel inventivo, pasaremos a demostrar que no hubo un indebido analisis
para tal efecto de la solicitud, como en opinién personal del sefor
memorialista argumenta que ocurrid. Entonces es necesario hacer una
ilustracion de cdmo se puede observar en la practica real y de manera
objetiva, un analisis de nivel inventivo de cualquier solicitud y de paso
demostrar nuevamente porque fue negada la presente solicitud. Lo primero
que se debe observar es, cual materia esta definida tecnicamente y que se
reclama como nuevo e inventivo en la solicitud en estudio. Luego teniendo
claro lo anteriormente sefialado, se procede a realizar el examen, partiendo del
conocimiento que debe poseer el examinador del area, junto con el conocimiento
sobre el estado de la técnica y realizando el cotejo comparativo contra la materia
reclamada en la solicitud, para ver si realmente la materia reclamada es una
invencion con actividad inventiva o nivel inventivo, y de paso para el presente
caso analizar como encajan los argumentos del sefior memorialista.
Comenzamos observando de manera objetiva la materia que realmente se
reclama como propiedad exclusiva, o sea, se pretende nueva e inventiva en
las reivindicaciones de la solicitud:

“Una solucién inyectable a temperatura ambiente para uso veterinario, que
comprende 0.25 a 30% (p/v) de Car_prg}feno (acido 6-cloro-a-metil-carbazol-2-
Acetico) o una sal fisiolégicamente aceptada de carprofeno, y desde y desde
0.5% a 20% (p/v) de un poloxamero, y agua ¢:s para inyectable”

Se puede observar que la materia tal como es reclamada se en cabeza como
una solucién inyectable, cuya patentabilidad depende de la patentabilidad de
la mezcla de Carprofeno o una de sus sales farmacéuticamente aceptables,
un poloxamero y agua, entonces buscamos esa mezcla de sustancias que
son la caracteristica técnica, del “inyectable” de Carprofeno el cual es un
principio activo analgésico, las cantidades del principio activo estan en un
rango enorme y ademas la cantidad es dada por su ventana terapeutica la
cual depende Unica y exclusivamente de la naturaleza quimica del

Carprofeno.
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De igual manera el hecho que se enuncie que dicha solucién es un
inyectable, no constituye una “caracteristica técnica’, las caracteristicas
técnicas de la composicion inyectable estan establecidas por sus
elementos constitutivos propios, que le permiten como primeramedida
diferentes esa forma de presentacién y sequndo esa forma de
administracién, eso no es complicado de entender. Ahora viendo la solicitud
en estudio respecto a cdmo aparecen los elementos constitutivos de la
solucién inyectable, Unicamente aparece la mezcia Carprofeno o una de sus
sales farmacéuticamente aceptables, un poloxamero y agua. Tal como debe ser
sabido por experto en la materia, las composiciones inyectables. Entonces ahora
veamos en las anterioridades citadas como aparecen las composiciones
inyectables en D1[EP0955063], se ensefia composiciones inyectables que
comprenden Un agente analgésico, un polaxamero y agua.

eYa teniendo establecida claramente la materia que se reclama como nueva
e inventiva y la que ensefia la anterioridad D1, ahora ;cdmo se puede
observar objetivamente el nivel inventivo de una solicitud?

Se debe prestar atencion especialmente a:

-el hecho de haber superado un prejuicio de los expertos en la materia;
-el hecho de haber superado dificultades técnicas reales,

-la originalidad de la solucién, que se aparta del camino trillado y abre una via
nueva,
-Uso de equivalentes técnicos conocidos

-Intercambio de material por otro analogo conocido;

-la necesidad de combinar por lo menos tres documentos del estado de la
técnica para llegar a la invencién-en estudio;

-el caracter inesperado del resultado;

-Extrapolacion Simple y directa de hechos conocidos

-Seleccion entre un numero de posibilidades conocidas sin ningin efecto

inesperado.
Asi las cosas, recordando lo anterior prestando atencidon a la materia

realmente reclamada, podemos hacer académicamente un cuadro

comparativo:

( Solicitud en estudio ‘D1 [EP0955063]

( Principio activo: Carprofeno Principio activo: Analgésico
Analgésico antiinflamatorio antiinflamatorio
poloxamero |7 poloxamero
Agua Agua
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Continuando con el andlisis sobre el nivel inventivo, podemos ver que en ambos
casos las composiciones comprenden principios activos analgésicos
antiinflamatorios, y comprenden los mismos excipientes adecuados para
inyectables. Eso nos dice diafanamente que la anterioridad ya habia presentado la
solucion técnica, de presentar un agente analgésico antiinflamatorio con los
excipientes mas adecuados fue un poloxamero y agua, afirmando claramente que
los compuestos antiinflamatorios pueden ser usados ventajosamente en
combinacién con poloxameros para llegar a soluciones inyectables. Entonces la
solicitud en estudio presenta exactamente la misma solucion técnica de D1 pero el
analgésico antiinflamatorio es Carprofeno.

El Carprofeno y sus sales son compuestos bien conocidos desde 1978, para una
persona versada en el arte desde la publicacion D2 [CH663788], y suplir

el antiinflamatorio en D1 con Carprofeno, no implica haber superado un prejuicio
de los expertos en la materia, no se ha superado dificultades técnicas reales,
la solucién técnica no es original, tampoco y abre una via nueva técnica, es
solamente el uso de equivalentes técnicos Conocidos, ya que es un mero
intercambio de material por otro analogo conocido, donde dicho intercambio no
presenta caracter inesperado del resultado, tal como se puede ver es una
extrapolacion simple y directa de las ensefianzas o hechos conocidos en D1.
Entonces, asi las cosas, vemos que en’ |os estudlos de patentabilidad si se

hizo un analisis téchico juicioso, aJusténdose alo exigido por la legislacion
actual vigente para Colombia, en relacion con las solicitudes que no
presentan un aporte técnico real que enriquezcan el acervo tecnolégico, como

el presente caso.

ARGUMENTO DEL SENOR MEMORIALISTA

Ahora bien, DI no divulga una composicion que es una solucion inyectable estable a temperatura
ambiente, como la requerida por la presente solicitud. Sin embargo, no hay evidencia en DI que demuestre
que las composiciones allf reveladas sean estables a temperatura ambiente. En efecto, Di revela
composiciones SOL-GEL que pueden ser administradas a temperatura ambiente en forma liquida
intramuscularmente y subcutaneamente. Sin embargo, dichas composiciones a temperatura
corporal producen un_gel de liberacién lenta (Ver pdrrafo. 0008 de la descripcion en idioma
original), a partir del cual los ingredientes activos son liberados de forma controlada.

Adicionalmente, mi representada desea poner de preseme que-el hecho que las composiciones
poloxdmero-unti-inflamatorias divulgadas en DI presenten una temperatura de transicion entre 20 a 40°C,
no significa que dichas composiciones sean estables a temperanira.ambiente en forma de solucién. De
hecho, la estabilidad de las composiciones necesita ser verificada a partir de estudios de estabilidad
adecuados a varias temperaturas por al menos 6 a 12 meses: Sin embargo en DI, en la figura 4
simplemente se compara la estabilidad de los geles en relacion con la resistencia de penetracion de
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los mismos, los cuales comprenden diferentes concentraciones de Lutrol F68, F127 mas o menos 0.1%
Carbopol (PAA) y no se menciona nada con respecto a la estabilidad en el fiempo y a distintas
temperaturas de los activos en el gel.

De otro lado, D2 ensefia sales de carprofeno que son itiles para la preparacion de composiciones
farmacéuticas analgésicas, antiinflamatorias y antirreumadticas. Los ejemplos 1-3 divulgados en D2 se
refiere a la sintesis de sales de carprofeno. El ejemplo 4 se refiere a composiciones en tableta,
cdapsula y/o supositorio. A diferencia de la presente solicitud, ninguna de las composiciones alli
reveladas presentaun polimero con carproféno y no son invectables. En efecto, todas las composiciones
mencionadas en dicho documento presentan formas de dosis sdlidas.

Ahora bien, es importante resaltar que para una persona versada'en la materia no seria obvio reemplazar
el zhupm/eno de DI con carprofeno debido a que a pesar de que ambos son NSAIDs del grupo
priopicnico, estos tienen diferentes propiedaces. v

Por ejemplo el Carprofeno es un deido débil, con un pKa de 4.3 y un coeficiente de particion n-
octanol/agua de 41 a un PH de 7.4; mientras el ibuprofeno tiene un pKa de 4.43 y un coeficiente de
particionde 11,7 aun PH de 7.4. Ambas drogas poseen propiedades anti inflamatorias, analgésicas
(sifios de accion periféricos y centrales) y antipiréticas.

En un contexto amplio, ambas drogas actian disminuyendo la produccion de prostaglandinas y
tromboxano A2 de acido araquidénico por membranas de células dafiadas.

Ahora bien, el Ibuprofeno es un NSAID no selectivo de COX. Asimismo, segun estudios recientes las
propiedades antiinflamatorias adicionales se deben a la modulacidn de la actividad de leucocito,
produccion reducida de citoquina, inhibicion de radicales libres, transduccion de sefiales u accion
analgésica. Sin embargo, el carprofeno es un NSAID selectivo de COX-2 con una inhibicion débil de las
isoenzimas COX. Esta propiedad ha avudado a obtener una licencia para el uso preoperatorio
porque hay un riesgo reducido de que afecte el flujo de sangre renal durante un episodio de hipotension
en condiciones anestésicas.

Asimismo, el ibuprofeno puede ser un analgésico efectivo en caninos pero existe
evidencia de que tiene un perfil de seguridad pobre en estas especies con riesgos
inaceplables de ulceras gastrointestinales y fallas renales

§ RESPUESTA TECNICA

Nuevamente se hace necesario tener siempre presente la materia reclamada en la
solicitud en estudio para no apartarnos del objeto real que verdaderamente se reclama:

“Una solucién inyectable a temperatura ambiente para uso veterinario, que
comprende 0.25 a 30% (p/v) de Carprofeno (acido 6-cloro-a-metil-carbazol-2-
acetico) o una sal fisioldgicamente aceptada de carprofeno, y desde y desde 0.5%

a 20% (p/v) de un poloxamero, y agua c.s para inyectable”

Ahora retomemos la materia técnica ensefiada en D1, conociendo la materia
técnica de solicitud, que corresponde a los elementos constitutivos de la solucion
inyectable, aparece la mezcla Carprofeno o una de sus sales farmacéuticamente
aceptables, un poloxamero y agua; ahora veamos en las anterioridades citadas si
aparecen las composiciones inyectables acuosas en D1 [EP0955063], se ensefia
composiciones inyectables que comprenden Un agente analgésico, un polaxameroy
agua, o sea, esta anterioridad ya habia presentadd'la solucion técnica, de presentar un
agente analgésico antiinflamatorio con los excipientes mas adecuados un poloxamero 'y



agua; en el que inicialmente se prueba expresamente que los compuestos
antiinflamatorios pueden ser usados ventajosamente en combinacién con poloxameros
para llegar a soluciones inyectables, el hecho,-"giue luego se le midan propiedades
inherentes a dichas composiciones asi obtenidas, como por ejemplo estabilidad a la
luz, al aire, estabilidad a la “temperatura ambiente” de determinado lugar, eso no es
ningun aporte tecnoldgico, y tal como se discutié arriba, se reitera la solicitud no
presenta un aporte técnico real que enriquezcan el acervo tecnolégico, lo que se
aprecia es que la presente solicitud es una ejecucion particular de la invencion
presentada en D1.

ARGUMENTOS DEL SENOR MEMORIALISTA

Las composiciones acuosas invectables de la presente invencion son para el suministro de
analgesia en animales pequerios, especialmente animales de compafiia, y en particular perros.
Asi entonces, teniendo en cuenta los argumentos arriba mencionados es claro que una
persona versada en la materia buscando proporcionar una nueva preparacion inyectable
comprendiendo carprofeno para el suministro de analgesia en animales pequefios, y en
particular en perros no se verla motivada a partir de las composiciones reveladas en DI, toda
vez que las mismas contienen ibuprofeno, por cuanto dicho compuesto es toxico en perrosy
por ende no solucionaria el problema técnico planteado en la presente solicitud.

Lo anterior, es aun mas evidenle si se tiene-en cuehta.gue él ibuprofeno y el carprofeno actian
de forma muy distinta cuando son empleados como NSAID en formulaciones para perros. De tal
manera que, no seria obvio para una personaversada en la materia reemplazar el ibuprofeno de DI
por carprofeno para obtener la presente invencion.

En efecto, es imporiante resaltar que al ser empleado el carprofeno como ingrediente
activo(antiinflamatorio) en las composiciones reveladas en DI en lugar de iburpofeno, las
composiciones obtenidas no seria adecuadas para ser adminisiradas por inyecciony , por tanto, no
se obtendria la presente invencion. Para demostrar lo anterior, se presentan a continuacion los
efectos obtenidos con composiciones de acuerdo con DI al reemplazar el ibuprofeno por carprofeno:

- Formula.

Carprofeno 5% Propilen
glicol 20% Copolimero A
22% Copolimero B 5% Agua
purificada q.s 100%.

En este ensayo, no se adicioné Cloruro de sodio ya.que dicho compuesto tiene a aumentar la
viscosidad de la solucidn. En todo caso, el producto ya era una pasta semi/ gel a temperatura
ambiente con excesiva formacion de espuma lo-ciial lo hace inadecuado para la administracion por
inyeccion. Adicionalmente, el carprofeno no se disolvié completamente en esta formula.

De otro lado, el ejemplo 6 de lugar de Dl se repitié-z_it'iliz&hdo carprofeno en
ibuprofeno. oo S
- Formula,

e !

Carprofeno 1%

Propilen glicol 20%
Copolimero A 15%
Copolimero B 10%

Agua purificada q.s 100%.

En este caso, en la solucion encontraba en composicion obtenida el carprofeno no se La formulacion
Jormo espuma excesivamente incluso cuando se agito brevemente. Una formula de gel (como gel de manos)
se obtuvo con burbujas de aire que dificiles de disipar. Una vez mds, estas caracteristicas de la formulacion
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la havian inadecuada para su administracion por inyeccion.

En contraste, la presente invencion cuando es administrada subcutaneamente lleva a picos de niveles de
plasma de carprofeno 2.5 a 3.5 horas luego de su administracion (ver tabla 1 de la solicitud) . Esto es critico
debido a que el carprofeno inyectable es recomendado para el control de dolor post operatorio. Como se
menciona en la descripcion, productos invectables de carprofeno conocidos en el estado del arte
comercialmente son conocidos como Rimadil inyectable el cual es adecuado para administracion intravenosa
(ver figura 1-comparacion farmacocinética). Simismo, dicho producto se formula para el alivio del dolor e
inflamacion asociado con osteoartritis y para el control de dolor post operatorio asociado con tejido suave o
cirugias ortopédicas en perros. Para el control de dolor post operatorio, Rimadil es administrado
aproximadamente 2 horas antes del procedimiento.

Asi entonces, es fundamental alcanzar los niveles circulantes de carprofeno rdpidamente y no como se describe
en DI a través de un gel de liberacion lenta. Tales composiciones, si se administran por via subcutdnea no
alcanzarian los niveles terapéuticos en el tiempo requerido para una terapia eficaz. Por tanto, una persona
versada no se verla motivada a reemplazar le ingrediente activo de las composiciones divulgadas en DI por
carprofeno con el fin de obtener la solucion inyectable acd reivindicada, toda vez que se obtendrian
composiciones de carprofeno de administracion paranteral para caninos para el alivio del dolor post
operalorio por medio de liberacion lenta.

Finalmente, en forma respetuosa considero que en el presente caso el Examinador no pudo reconocer la
actividad inventiva involucrada en el desarrollo, especialmente porque entendio en forma equivocada que al
reemplazar el ingrediente activo de las composiciones reveladas en DI
se obtendrian la solucion inyectable acd reivindicaday sus efectos ventajosos, cuando la anterioridad no
se refiere al mismo tipo decomposiciones que como las acd reivindicadas y no solucionan elproblema
técnico planteado.

Visto lo unterior, atentamente solicito a ese Despacho tener en cuenta los argumentos arriba mencionados y
también los resultados de prueba adicionales que se presentan anexo al presente memorial, en los cuales se
demuestra la estabilidad mejorada de las composiciones reivindicadas en la presente solicitud, de tal forma que
al' efectuar un un examen de nivel inventivo riguroso y de conformidad con las disposiciones del Manual para el
Examen de Solicitudes de patente, se advierta la no-obviedad de la materia reivindicada en la presente solicitud.

Por lo expuesto anteriormente, no puede concluirse que antes de la fecha de prioridad reivindicada en la
solicitud, resultara obvio para una persona versada en la materia obtener soluciones inyectables de carprofeno
(de liberacion rapida) estables, a partiv de la combinacion de las ensefianzas reveladus en los documentos DIy
D2

5.1.2 Con respecto a las reivindicaciones de método.

DI describe dos métodos para producir las composiciones:

1) "El Proceso frio” (ver parrafo 0016 Di). Este método requiere poloxdmeros para ser disueltos en
agua desde 0 hasta 25°C. Componentes insoluoles pueden ser disueltos en un solvente organico como
etanol, i-propanol y propilenglicol, y luego puede ser combinado homogéneamente con la fase acuosa”.

1) "El proceso caliente" (ver parrafo 0017 DI) . En este método los copolimeros son disueltos como en
el proceso frio pero usando una temperatura entre 60 a 100°C, y la solucion es enfriada a 25°C.

2) Enambos procesos, agentes activos que no son solubles en agua son disueltos en solventes orgdnicos
antes de la mezcla con agua para formar composiciones inyectables.
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1) A diferencia de lo anterior, sorprendentemente aunque el ibuprofeno y caprofeno tienen
solubilidades en el agua parecidas, menor a Img/mi, en el proceso divulgado en DI se debe
disolver primero el ibuprofeno en un solvente orgdnico. y posteriormente el agua es
adicionada debido a que el ibuprofeno (al igual que el carprofeno) es insoluble en agua. Sin
embargo, en la presente invencion se ha encontrado inesperadamente que el carprofeno,
polxdmero y agua pueden ser adicionados simultdneamente a temperatura ambiente y ser
mezclados hasta formar una solucion homogénea. De modo que, dicho procedimiento se
diferencia de los procedimientos usuales de preparacién de soluciones, toda vez que se ha
superado un prejuicio en el campo de la técnica a este respecto, lo cual es un indicio de su
nivel inventivo en los términos del Manual Andino de Patentes.

§ RESPUESTA TECNICA
Ya se ha ilustrado lo suficientemente al sefior memorialista respecto a la forma
juiciosa, con argumentos técnicos y como se realizé el analisis de patentabilidad de la
solicitud, entonces se debe tener claro que las caracteristicas técnicas de la
composicién inyectable estan establecidas por sus elementos

constitutivos propios, para el presente caso son Carprofeno o una de sus

sales farmacéuticamente aceptables, un poloxamero y aqua que le permiten

como primera medida esa forma de presentacion y segundo esa forma de

administracion, en D1 los elementos constitutivos de la solucién inyectable

son, analgésico antiinflamatorio, un poloxamero y agua, que de igual manera le
confiere todas sus propiedades inherentes que puedan ser medibles y esos
datos no son un aporte tecnologico, reépecto a los datos reportados del principio
activo Carprofeno, son todos los datos normales que por regla general se deben
conocer del principio activo en la preformulacion, que tampoco son un aporte técnico,
ya que se debe conocer todas las propiedades y todas las constantes de cualquier
sustancias que se involucra en una composicién farmacéutica, lo cual es una practica
normal y por demas obligatoria cuando se hace cualquier tipo de formulacion, no
solamente de inyectables, eso tampoco es un aporte tecnolégico de una invencion, lo
que si debe quedar perfectamente establecido es que D1 efectivamente presento
originalmente el aporte técnico al acervo tecnolégico, donde las soluciones
inyectables acuosas comprenden polaxameros y agentes antiinflamatorios que
pueden ser producidos exitosamente para proporcionar la misma solucion técnica
planteada en la presente solicitud, pero |a presente solicitud es solamente partiendo
de la solucién técnica presentada en D1 y tomado un antiinflamatorio particular el
Carprofeno, sin que se pueda evidenciar un aporte técnico que enriquezca el acervo

tecnoldgico, ya que realmente /a presente solicitud es una ejecucién particular

de la invencién presentada en D1, al igual que o son las composiciones acuosas

inyectables de D1 en donde el agente antiinflamatorio particular es lbuprofeno.



Si erroneamente se concede el privilegio solicitado para la materia contenida en las
reivindicaciones tal como esta la presente solicitud, se le confiere es el derecho sobre
un desarrollo tecnologico original de D1, por el mero hecho de ser una ejecucion
particular de este. Ademas la divulgacidn del estado de la técnica puede no haber
sido hecha “expressis verbis” en las anterioridades, sino estar incluida en el espiritu
de la invencién, porque no se trata de un. planteamiento “fotografico” como si el

experto en el arte no fuese capaz de'interpr‘eté'rla,'? ya que lo que se esta comparando

son cuestiones puramente técnicas, no se estd comparando material de obras

literarias.

Por lo tanto el objeto de la solicitud cumple no con los requisitos de
patentabilidad y de acuerdo a lo sustentado arriba, se reitera lo expresado en el
examen de fondo definitivo, donde se recomienda negar el privilegio solicitado
en las reivindicaciones,

1 a 13 folios 150 y 151.

Examinador Técnicp Caédigo 202012
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