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Ll Oiseno Industrial, {1 Lema Comercial.
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() Numero def expediente: _10-121.549
Solicitante: _ALLERGAN INC,

SOLICITUD
PUBLICADA Apoderado: JERONIMO CASTILLO BONILLA

Titwo de ia nueva creac;on 0 denommacmn del Signo: ___“COMPOSICIONES DE

Gaceta.

(@ OPOSICION PRESENTADA POR:

Nombre: LABORATORIOS SYNTHESIS
S.A.S. IDENTIFICACION
SOLICITANTE i
l-Jm-:‘ccmn'Carrera 44N°20C73 CC. D NIT
Nacionalidad o Domicilio:
COLOMBIA E.
Lugar de Constitucion: goGoTa CE D Oro D
Telet F o
elétono: ax;
E.mail 3692222 3693542 Numero 860.000,760-1
Nombre: g1 JANA ISAURA MORENO IDENTIFICACION
BOHORQUEZ cC. Nt [
REPRESENTANTE ; Direccién: CARRERA 104 N°119-95 OF 104
0 APODERADO ce. [ ow [
Telefono: 2131213 rax. 6121979 Cual
E.mail: negocios@optimum-co.com NUmer051'975‘664 TP83823

(@ FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 y 30 de la Decision 486 de la CAN

Causal: No cumple con los requisitos de patentabilidad.

Signo opositor:
Justificacion:

La presente solicitud no cumple con los requisitos de patentabilidad dado que lo
revelado, ya se encontraba en el estado de la técnica o es posible derivarlo de la
misma tal y como se demostrara en el capitulo “Fundamento de Hechos”.
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B Comprobante de pago de b 1asa.
B Poderes. st hiete el caso.
B Pruebas de los tundamentos de la oposicion.
O Documentos que acrediten el legiimo interes. si fuete el caso.
Bl Documento que acredita la existencia y 1epresentacion legal de las pantes. cuando sean
personas jurfdicas.

e NOMBRE: ELIANA ISAURA MORENO BOHORQUEZ

FRMA.

©CC. sperseed . TP 83823

Instrucciones paraed diligenciamiantc del presente formulario, verrevarso de esta pagha.
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comergio Exterior

Seiior Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 10 121549,

Asunto : Oposicién a la solicitud de patente de Invencidén titulada
“COMPOSICIONES DE KETOROLAC TROMETAMINA
PARA TRATAR O PREVENIR EL DOLOR OCULAR’

Solicitante : ALLERGAN INC

Opositora : LABORATORIOS SYNTHESIS S.A.S.

Publicada en la Gaceta de la Propiedad Industrial
N° 632 del 20 de septiembre de 2011

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tatjeta profesional No. 83823 del Consejo
Superior de la Judicatura, en mi condiciébn de apoderada de la sociedad
LABORATORIOS SYNTHESIS S.A.S. conformada bajo las leyes de la Republica de
Colombia y domiciliada en la ciudad de Bogotd, Colombia, atentamente manifiesto
que estando dentro del término de ley y por orden expresa de mi representada,
presento oposicion a la concesion del registto de la Patente de Invencion titulada
“COMPOSICIONES DE KETOROLAC TROMETAMINA PARA TRATAR O
PREVENIR EL DOLOR OCULAR”, cuyo titular es ALLERGAN INC, y pido a
Usted declarar fundada esta oposicion y en consecuencia negar el registro de la patente

solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la

CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés

de nuestra representada para oponerse al registro de la patente de la referencia,

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
Carrera 13 N> 11995, Of. 104 Tel, (571)2 131213 - 62050 21 - Pax. (571} 6 1219 79
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Optimum Industrial y Comercio Exterior

ley como se analizard mds adelante y de ser concedida afectaria directamente la
comercializacion de algunos productos de mi representada, que contienen, en
particular KETOROLAC. Por lo tanto, solicito respetuosamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fue presentada el 30 de septiembre de 2010,
reivindicando prioridad bajo la solicitud US20080067925 del 2008-03-03; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 632 del 20 de
septiembre  de 2011, cuya publicacion internacional corresponde a la
W0O2009111418 del 2009-09-11.

2.2.1a solicitud colombiana 10 121549 objeto de la presente oposicion, se refiere a una
solucion  oftalmica topica acuosa que comprende keterolac trometamina,
carboximetilcelulosa y ningtin preservante, donde la ketorolac trometamina esta
presente en una concentracién de aproximadamente 0.40 - 0.45 por ciento en
peso/volumen, y en donde la carboximetilcelulosa es una combinacién de
carboximetilcelulosa de media y alta viscosidad.

2.3.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otovgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:

e DI1: US2008039398 publicada el 14 de febrero de 2008.

2.4.Asi pues, el documento D1 proporciona composiciones para el tratamiento y / o
prevenir los signos y sintomas asociados con el ojo seco v / o irritacion ocular, y los
métodos de uso de las mismas. Dichas composiciones se presentan en

formulaciones oftélmicas que se sienten comodo tras la instilacién en el ojo; dicho

Carrera 13 Ne 11995, OF, 104 Tel (371021312 13-6205021- Fax. (571)6 1219 79
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documento D1 de forma particular en el ejemplo 1 y el parrafo [0062] describe una
composicion ocular de ketorolaco trometamina en composicion de lagrimas
artificiales (Refresh TM) a base de CMC, que contiene un preservativo.

2.5.Por lo tanto, este documento objeto de oposicion a la luz del documento D1 carece
evidentemente de ALTURA INVENTIVA.

2.6.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 10 121549 no puede pretender un monopolio por patente toda vez
que lo que pretende no cumple con uno de los tres requisitos necesarios para su
proteccidn.

2.7.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de Ila
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion
tiene nivel inventivo, si para una persond del oficioc 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.”. A la fecha de prioridad, 03 de marzo de
2008, a partir del documento D1 por si solo, un experto en la materia basado en la
constante necesidad de mejorar, y sabiendo que disminuir los preservativos es una
forma de mejora conocida, puede llegar de manera evidente a una solicién
oftilmica  topica acuosa que comprende  keterolac  trometamina,
carboximetilcelulosa vy ninglin preservante, donde la ketorolac trometamina esta
presente en una concentracion de aproximadamente 0.40 - 0.45 por ciento en
peso/volumen, y en donde la carboximetilcelulosa es una combinacion de
carboximetilcelulosa de media v alta viscosidad; sobre lo cual se busca proteccion
en el capitulo reivindicatorio.

2.9.Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 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, tengan nivel inventivo y sean susceptibles de aplicacién industrial.”.

La solicitud pretendida no cumple con uno de los tres requisitos de patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
“COMPOSICIONES DE KETOROLAC TROMETAMINA PARA TRATAR O
PREVENIR EL DOLOR OCULAR”, cuyo titular es ALLERGAN INC, solicitud

Carrera 13 N= 11985, Of 104 Tel. (571)2 1312 13- 62050 21 - Fax. (571} 6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogota Colombia
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Colombiana que aparecio publicada en la Gaceta de la Propiedad Industrial N°
632 del 20 de septiembre de 2011.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1: US2008039398 publicada el 14 de febrero de 2008.

4. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:
4.1. Numeral 1 del articulo 586 del Codigo de Comercio.
4.2. Articulo 42 de la Decision 486 de la Comisién del Acuerdo de Cartagena.

4.3.  En las demds normas concordantes.

5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.
Documento que acredita al representante legal de LABORATORIOS
SYNTHESIS S.A.S.

-~

3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

o D1: US2008039398 publicada el 14 de febrero de 2008.

Carrera 13 Ne 11995, Of, 104 Tel. (571) 2131213 - 6205021 - Fax. (57T1)6 12 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicién del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibitemos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119:95, Of. 104 de esta ciudad de Bogota.

Seior Superintendente,

Qs Tl

ELIANA ISAURA MORENQO BOHORQUEZ
C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S.dela].

Carrera 13 N° 11995, Of. 104 Tel. (571213 12 13« 62050 21 - Fax. (57T1)6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogoti Colombia



PODER ESPECIAL

Yo, ORLANDO MUNOZ MARTINEZ, mayor de edad y vecino de la ciudad de Bogoté
{Colombia), identificado como aparece al pie de mi firma, quien en el presente documento
actia en calidad de Representante Legalde la sociedad LABORATORIOS SYNTHESIS
S.A.S. sociedad legalmente constituida y domiciliada en la ciudad de Bogota (Colombia),
por ¢l presente documento otorgo a la doctora ELIANA ISAURA MORENO
BOHORQUEZ, abogada en ejercicio, identificada como aparece al pie de su firma, con
tarjeta profesional No. 83823 del C.S. de la J., poder ‘especial, amplio y suficiente, para
formular oposiciones u observaciones a la solicitud de patente No. 10 121.549, titulada
“COMPOSICIONES DE KETOROLAC TROMETAMINA PARA TRATAR O
PREVENIR EL DOLOR OCULAR?”, cuyo titular ALLERGAN, INC publicada en la
gaceta No. 632 de! 20 de septiembre de 2011.
»

. Nuestro apoderado queda facultado, de manera expresa, 5ara realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicidn, incluyendo, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
1mpuestos recabar los titulos o certificados. AS1mlsmo quedan autorizados para
impugnar administrativa todo lo que fuere resueltd! en el expediente a que se hace
expresa referencia en el presente poder, con todas las facultades generales y especificas
que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el
presente poder, incoar acciones, interponer recursos y demds facultades conferidas por
la ley.

Dado y Firmado en Bogota (Colombia) a los 07 dias del mes de diciembre de 2011.

LABORATORI1OS THESIS S.A.S.

() i)

Céduth de ciu dama . 8.317.044 de Medellin
NIT: 860.000.7
Representante Legal
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O INSCRIPCION DE
DOCUMENTOS
LA CAMARA DE COMERCIO DE BOGOTA, CON FUNDAMENTO EN LAS MATRICULAS E
INSCRIPCIONES DEL REGISTRO MERCANTIL

CERTIFICA:
NOMBRE : LABORATORICS SYNTHESIS S A S
N.I.T. : 860000760-1
DOMICILIO : BOGOTA D.C.

CERTIFICA:
MATRICULA NO: 00008052 DEL 23 DE MARZO DE 1972

CERTIFICA:
DIRECCION DE NOTIFICACION JUDICIAL : CRA 44 NO 20C 73
MUNICIPIO : BOGOTA D.C.
EMAIL DE NOTIFICACION JUDICIAL : synthe@synthesis.com.co
DIRECCION COMERCIAL : CRA 44 NO 20C 73
MUNICIPIO : BOGOTA D.C.
EMAIL COMERCIAL : synthe@synthesis.com.co

CERTIFICA:
CONSTITUCION: ESCRITURA PUBLICA NO.2078, NOTARIA 8 BOGOTA, DEL
27 DE JULIO DE 1.950, INSCRITA EL 10 DE AGOSTO DE 1.950, BAJO EL
NO. 21.766 DEL LIBRO RESPECTIVO ACLARADA POR ESCRITURA NO. 3608
DEL 8 DE OCTUBRE DE 1.956 NOTARIA 8 DE BOGOTA INSCRITA EN ESTA -
CAMARA DE COMERCIO EL 19 DE OCTUBRE DE 1.956 BAJO EL NO. 35.547
DEL LIBRO RESPECTIVQ, SE CONSTITUYO LA SOCIEDAD DENOMINADA: "LA-
BEORATORTIOS BALBAG".

CERTIFICA:
QUE POR ESCRITURA PUBLICA NUMERO 3997 OTORGADA EN LA NOTARIA 8 DE
BOGOTA EL 24 DE NOVIEMBRE DE 1.952, INSCRITA EN ESTA CAMARA DE CO
MERCIO EL 1 DE DICIEMBRE DE 1.952, BAJOQO EL NUMERQ 26.158 DEL LI--
BRO RESPECTIVO, LA SOCIEDAD CAMBIO SU NOMBRE DE:"LABORATORIOS ---
BALBAG" POR EL DE "LABORATORIO SYNTHESIS" E INTRODUJO OTRAS RE--
FORMAS.

CERTIFICA :_

QUE POR ESCRITURA PUBLICA NUMERO 6491 OTORGADA EN LA NOTARIA 1. -
DE BOGOTA EL 24 DE DICIEMBRE DE 1.981, INSCRITA EN ESTA CAMARA DE
COMERCIO EL 12 DE MARZO DE 1.982, BAJO EL NUMERO 113.297 DEL LI-
BRO IX, LA SOCIEDAD CAMBIO SU NOMBRE DE "LABORATORIOS SYNTHESIS -
BALAVOINE ¥ CIA. S.C.A" PCR EL DE "LABORATORIOS SYNTHESIS LTDA. Y
CIA. §.C.A" E INTRODUJO OTRAS REFORMAS.

CERTIFICA:
QUE PCR ESCRITURA PUBLICA NUMERO 8580 OTORGADA EN LA NOTARIA 3 DE
BOGOTA EL 4 DE DICIEMBRE DE 1.973, INSCRITA EN ESTA CAMARA DE COMERCIO
EL 7 DE ENERO DE 1.574, BAJO EL NUMERO 14.478 DEL LIBRO IX, LA
SOCIEDAD SE TRASFORMO DE LIMITADA EN COMANDITA POR ACCIONES BAJO EL
NOMBRE DE LABORATORIOS SYNTHESIS BALAVOINE Y CIA. S.C.A.

ot )k 20

oo



————— CBREIRICA+ —v e — e e — s - - o
QUE POR ACTA NO. 117 DE LA ASAMBLEA DE ACCIONISTAS, DEL 30 DE ABRIL DE
2010, INSCRITA EL 10 DE JUNIO DE 2010 BAJO EL NUMERO 1390261 DEL LIBRO
| IX, LA SOCIEDAD DE LA REFERENCTA SE TRANSFORMO DE SOCTEDAD EN
COMANDITA POR ACCIONES A SOCIEDAD POR ACCIONES SIMPLIFICADA BAJO EL
NOMBRE DE: LABORATORIOS SYNTHESIS S.A.S5. :
CERTIFICA:
QUE POR E.P. NO.5.435 DEL 17 DE SEPTIEMBRE DE 1.996, NOTARIA PRIMERA
DE SANTAFE DE BOGOTA, INSCRITA EL 30 DE SEPTIEMBRE DE 1.996, BAJO EL .
NO.556.909 DEL LIBRO IX, ADICIONADA POR LOS REGISTROS 557 146 DEL 1 DE -
OCTUBRE DE 1.996, Y 557.301 DEL 2 DE OCTUBRE DE 1996 DEL LIBRO IX, LA -
SOCIEDAD DE LA REFERENCIA COMUNICO QUE SE FUSIONO, ABSORBIENDO A LA
SOCIEDAD “SYNTHESIS VETERINARIA LTDA Y CIA S C A"
CERTIFICA:
QUE POR E.P. NO.1024 DEL 28 DE FEBRERO DE 1997, DE LA NOTARIA 1. DE |
SANTAFE DE BOGOTA, INSCRITA EL 31 DE MARZO DE 1597, BAJO EL NUMERO
579245 DEL LIBRO IX, CELEBRO ACUERDO DE FUSION CON LA SOCIEDAD

PRODUCTOS DIETETICAS DIETESYN S.A, DONDE LA SOCIEDAD DE LA REFERENCTA
FUE LA ABSORBENTE.

CERTIFICA:
QUE POR ACTA NO. 120 DE LA ASAMBLEA DE ACCIONISTAS DEL 29 DE JULIO DE .
2010, INSCRITA EL 19 DE NOVIEMBRE DE 2010 BAJO EL NUMERO 01429837 DEL !
LIBRO 1IX, LA SOCIEDAD DE LA REFERENCIA (ABSORBENTE) ABSORBE MEDIANTE '
FUSION A LAS SOCIEDADES INMUNOSYN SAS Y GYNOPHARM SAS LAS CUALES SE :

DISUELVEN SIN LIQUIDARSE.

CERTIFICA:
REFORMAS : f
ESCRITURAS NO. FECHA NOTARIA INSCRIPCION
4471 18-XII-1.956 8 BTA. 22-XTT1-1.956 NO. 36.077 4
3322 31-XII-1.958 8 BTA. 12-I-1.959 NO. 42.034 !
2322 22-IX-1.961 8 BTA. 29-IX-1.961 NO. 51.161 ‘
290 2-II-1.967 6 BTA. 24-II-1.967 NO. 71.304
8545 16-XII-1.967 6 BTA. 26-1-1.968 NO. 75.041
4679 20-XII-1.967 8 BTA. 26-I-1,968 NO. 75.042
3010 14-V-1.968 6 BTA. 30-V-1.968 NO. 76.244
2931 4-V-1.970 6 BTA. 18-V-1.970 NO. 84.983 '
5656 13-VII-1.970 6 BTA. 13-VIII-1.970 NO. 86.126 '
3487 15-VII-1.971 3 BTA. 29-VII-1.971 NO. 90.980 :
4638 10-VII-1.984 11 BTA.  27-VIII-1.984 NO.157.001 ,
1443 14-IIY-1.985 11 BTA.  26- IXII-1.985 NO.167.627 ,
724 11- II-1.985 1 BTA. 21- II-1.985 NO.165.940 .
4836 11-VIII-1986 1 BTA. 23- IX -1.986 NO.197.784 .
5659 15- IX -1986 1 BTA. 23- IX -1.986 NO.197.784 .
6326 16- X -1987 1 BTA. 23- X -1.987 NO.221.604 .
5164 21-VIII-1990 1 BTA. 3- IX -1.990 NO.303.579 !
9244 23-XII- 1991 1 STAFE.BTA. 8-I -1.992 NO.351.255 !
8145 15- X - 1992 1 STAFE.BTA. 16- X-1.992 NO.382.488 !
1374 26- ITI-1993 1 STAFE.BTA. 19- III-1993 NO.399972 !
3120 01-VI-1.995 1A.STAFE BTA 23-VI- 1.995 NO.498.060 |
5435 17-1X-1.996 1A.STAFE BTA 30-IX- 1.996 NO.556.909 |
5435 17-IX-1.996 1A.STAFE BTA 0l- X- 1.996 NO.557.146 ,
5435 17-IX-1.996 1A.STAFE BTA 02- X- 1.996 NO.557.301 ,
5942 7-X -1.996 1A.STAFE BTA 11- X- 1.996 NO.558.222
6305 24-X--1.996 1A.STAFE BTA 07-XI--1.996 NO.S561.207
6929 25-XI-1.996 1A.STAFE BTA 12-XII-1.996 NO.565.961

787 18-II-1.997 1A.STAFE BTA 25-I1 -1.997 NO.575.141
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1024 28-I1-1.957 1A.STAFE BTA 31-III1-1.997 NO.579.245
CERTIFICA:
REFORMAS :
E.P. NO. FECHA NOTARIA CIUDAD FECHA NO.INSC.

0007110 1997/10/28 0001 BOGOTA
0001896 1998/03/16 0001 BOGOTA
0002924 1998/04/21 0001 BOGOTA
0002377 2000/06/14 0001 BOGOTA
G000SIN 2004/06/22 0000 BOGOTA
117 2010/04/30 0000 BOGOTA
120 2010/08/18 0000 BOGOTA
120 2010/08/30 0000 BOGOTA
120 2010/07/29 0000 BOGOTA
139 2011/06/07 0000 BOGOTA
146 2011/10/24 0000 BOGOTA

.C, 1997/11/06 00609204
.C. 1998/04/01 00628368
., 1998/05/18 00634309
.C. 2000/06/20 00733626
.C. 2004/06/28 00940785
2010/06/10 01390261
2010/08/26 01409241
2010/05/13 01413659
2010/11/19 01429837
2011/06/20 01489422

. 2011/11/30 01531828
CERTIFICA:

VIGENCIA: QUE LA SOCIEDAD NO SE HALLA DISUELTA. DURACION HASTA EL
27 DE JULIO DE 2040
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CERTIFICA:

OBJETO SOCIAL: EL OBJETO DE LA SOCIEDAD ES EL EJERCICIO DE TODAS LAS
ACTIVIDADES  COMERCIALES  PARA: 1) LA IMPORTACION, EXPORTACION,
FABRICACION, COMERCIALIZACION, DISTRIBUCION Y VENTA DE PRODUCTOS
FARMACEUTICOS, HIGIENICOS, VETERINARIOS E IMPLEMENTOS MEDICOS. 2)
CUALQUIER OTRA ACTIVIDAD LICITA DE COMERCIO RELACIONADA CON SU OBJETO
SOCIAL PRINCIPAL Y TODO LO QUE SE RELACIONA CON LA IMPORTACION DE LOS
BIENES Y EQUIPOS NECESARIOS PARA EL DESARROLLO DE SU OBJETO SOCIAL. 3)
TENER LA  REPRESENTACION EN COLOMBIA DE EMPRESAS O SOCIEDADES
ESTABLECIDAS FUERA DEL TERRITORIO COLOMBIANO, CUYO OBJETO SEA SIMILAR
O COMPLEMENTARIO. EN DESARROLLO DE SU OBJETO SOCIAL PRINCIPAL, LA
SOCIEDAD PODRA ADELANTAR Y CELEBRAR LOS SIGUIENTES ACTOS Y CONTRATOS:
A) EXPORTAR E IMPORTAR, AGENCIAR, DISTRIBUIR, COMERCIALIZAR, COMPRAR O
VENDER A COMISION O CONSIGNACION O DE CUALQUIER OTRA FORMA O
MODALIDAD, TODA CLASE DE EQUIPOS, APARATOS, BIENES AL POR MAYOR O AL
DETAL, Y SERVICIOS RELACIONADOS CON SU ACTIVIDAD. B) GRAVAR EN
CUALQUIER FORMA LOS BIENES DE SU PROPIEDAD MUEBLES O INMUEBLES, DAR EN
PRENDA  LOS PRIMEROS O HIPOTECAR LOS SEGUNDOS PARA GARANTIZAR
OBLIGACIONES DE LA SOCIEDAD. C) CONSTITUIR APODERADOS -QUE LE
REPRESENTEN, ASQCIARSE CON OTRAS COMPANTAS DE LA MISMA O PARECIDA
NATURALEZA Y EN GENERAL REALIZAR TODA CLASE DE OPERACIONES COMERCIALES
O CIVILES Y EJECUTAR O CELEBRAR TODA CLASE DE CONTRATOS O ACTOS DEL
MISMCO  ORDEN, YA  SEAN INDUSTRIALES, .COMERCIALES © FINANCIEROS
ENCAMINADOS A ALCANZAR LOS FINES QUE SE PROPONEN. D) ADQUIRIR,
ENAJENAR, ADMINISTRAR, RECIBIR O DAR EN ARRENDATARIC O A CUALQUIER
TITULO, TODA CLASE DE BIENES MUEBLES E INMUERLES. E) INTERVENIR ANTE
TERCEROS O ANTE LOS ACCIONISTAS MISMOS COMO ACREEDORA O COMO DEUDORA

N OO
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———EN— TODA —.CLASE - DE— QRPERACIONES —DE-—CREDITO— DANBO-O-RECIBIENDO -LAS— -
GARANTIAS DEL CASO, CUANDO HAYA LUGAR A ELLAS; F) EFECTUAR CUALQUIER
CLASE DE OPERACIONES DE CREDITO ACTIVO O PASIVO, TALES COMO CONSTITUIR |
DEPOSITOS, EFECTUAR PRESTAMOS. OTCORGAR O RECIBIR DOCUMENTOS
NEGOCIABLES, GIRAR, ACEPTAR, ENDOSAR, ASEGURAR Y NEGOCIAR EN GENERAL
TITULOS VALORES RECIBIRLOS EN PAGO; G) CELEBRAR Y EJECUTAR EN GENERAL |
TODOS LOS ACTOS Y CONTRATOS PREPARATORIOS, COMPLEMENTARIOS O
ACCESORIOS DE TODOS LOS ANTERIORES, LOS QUE SE RELACIONEN CON LA
EXISTENCIA Y FUNCIONAMIENTO DE LA SOCIEDAD, Y LOS QUE SEAN CONDUCENTES J
AL BUEN LOGRO DE LOS FINES SOCIALES.

CERTIFICA: |

CAPITAL:

*+ CAPITAL AUTORIZADO *¥* .
VALOR : $22,000,000,000.00 |
NO. DE ACCIONES : 22,000,000.00 :
VALOR NOMINAL : $1,000.00 I

*%* CAPITAL SUSCRITO *+ .
VALOR 1 $20,362,200,000.00 i
NO. DE ACCIONES : 20,362,200.00
VALOR NOMINAL : 51,000.00 \

*% CAPITAL PAGADO *#* ‘
VALOR : $20,362,200,000.00
NO. DE ACCIONES : 20,362,200.00
VALOR NOMINAL : $1,000.00

|

|

CERTIFICA: 5

REPRESENTACION LEGAL: LA SOCIEDAD CONTARA CON UN GERENTE, QUIEN TENDRA |

DOS SUPLENTES DENOMINADOS SUBGERENTES, QUIENES 1O REEMPLAZARAN EN LAS

FALTAS OCASIONALES, TEMPORALES O ABSOLUTAS DE AQUEL. !
CERTIFICA: '

** NOMBRAMIENTOS **

QUE POR ACTA NO. 127 DE ASAMBLEA DE ACCIONISTAS DEL 12 DE NOVIEMBRE DE |

2010, INSCRITA EL 23 DE NOVIEMBRE DE 2010 BAJO EIL, NUMERO 01420759 DEL

LIBRO IX, FUE (RON) NOMBRADO (8): |

NOMBRE IDENTIFICACION
GERENTE
PALACIOS LUIS ALBERTO C.E. 000000000319788

QUE POR ACTA NO. 117 DE ASAMBLEA DE ACCIONISTAS DEL 30 DE ABRIL DE

2010, INSCRITA EL 10 DE JUNIO DE 2010 BAJO EL NUMERO 01390261 DEL

LIBRO IX, FUE (RON) NOMBRADO (S): |

NOMBRE IDENTIFICACION
SUBGERENTE |
MUNOZ MARTINEZ ORLANDO C.C. 000000008317044

QUE POR ACTA NO. 139 DE ASAMBLEA DE ACCIONISTAS DEL 7 DE JUNIO DE
2011, INSCRITA EL 20 DE JUNIO DE 2011 BAJO EL NUMERO (01489425 DEL
LIBRO IX, FUE (RON) NOMBRADO ({3):

NOMBRE IDENTIFICACION
SUBGERENTE
PICART LAURENZ FRANCISCO JAVIER C.E. 00000000E399661
CERTIFICA: 1

FACULTADES DEL REPRESENTANTE LEGAL: EL GERENTE DE LA SOCIEDAD TIENE A
SU CARGO LA ADMINISTRACION INMEDIATA DE LA SOCIEDAD, ASI COMO LA
REPRESENTACION LEGAL DE LA MISMA Y EN TAL VIRTUD LE ESTAN ASTIGNADAS !
LAS SIGUIENTES FUNCIONES Y ATRIBUCIONES: A) LLEVAR LA REPRESENTACION |
DE LA ENTIDAD, TANTO JUDICIAL COMO EXTRAJUDICIALMENTE. B) EJECUTAR LOS |




L TR

CAMARZA DE COMERCIO DE BOGOTA

SEDE SALITRE

2 DE DICIEMBRE DE 2011 HORA 11:17:51

R033215763 PAGINA: 3 de 5

* k ok Kk * Kk w Kk *x *x * k % % * % * Kk * * % %

ACUERDOS Y DECISIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS. C)
CONSTITUIR, PARA CASOS ESPECIALES, APODERADOS JUDICIALES o
EXTRAJUDICIALES. D) CELEBRAR LOS ACTOS, OPERACIONES Y CONTRATOS
CONDUCENTES AL BUEN LOGRC DEL OBJETO DE LA SOCIEDAD. E) CUIDAR DE LA
RECAUDACION E INVERSION DE LOS FONDOS DE LA SOCIEDAD. F) PRESENTAR A
LA REUNION ORDINARIA ANUAL DE LA ASAMBLEA GENERAL DE ACCIONISTAS, EL
INVENTARIO Y LOS ESTADOS FINANCIEROS DE PROPOSITO GENERAL DE FIN DE
EJERCICIO, JUNTO CON UN INFORME ESCRITO RELACIONADO CON LA SITUACION Y
LA MARCHA DE LA ENTIDAD. G} CREAR LOS EMPLEADOS NECESARIOS PARA LA
DEBIDA MARCHA DE LA SOCIEDAD, SENALAR SUS FUNCIONES Y ASIGNACIONES Y
HACER LOS NOMBRAMIENT(OS CORRESPONDIENTES. H) CONVOCAR A LA ASAMBLEA
GENERAL CUANDO PRCCEDA HACERLO CONFORME A LA LEY O A ESTOS ESTATUTOS.
I) PRESENTAR A LA ASAMBLEA GENERAL DE ACCIONISTAS, CUANDO ASI LO
SOLICITE, ESTADOS FINANCIERQS MENSUALES DE PRUEBA E INFORMES. J)
EJERCER LAS FUNCIONES QUE LE DELEGUE LA ASAMBELEA GENERAL DE
ACCIONISTAS., K) CUMPLIR Y HACER QUE SE CUMPLAN EN OPCRTUNIDAD Y
DEBIDAMENTE TODAS LAS EXIGENCIAS DE LAS LEYES EN RELACION CON EL
FUNCIONAMIENTO Y LAS ACTIVIDADES DE LA INSTITUCION. L) LAS DEMAS QUE
LE COERESPONDAN CONFORME A LA LEY ¥ A ESTOS ESTATUTOS. EL GERENTE DE
LA SOCIEDAD DEBERA CONTAR CON AUTORIZACION PREVIA DE LA ASAMBLEA
GENERAL DE ACCIONISTAS, CUANDO PRETENDA SUSCRIBIR EN NCMBRE DE LA
SOCIEDAD (I} ACTOS O CONTRATOS PARA ADQUIRIR, ENAJENAR, RECIBIR O DAR
EN ARRENDAMIENTO O A CUBLQUIER OTRO TITULO, TODA CLASE DE BIENES
INMUEBLES DE LA SOCIEDAD O BIENES MUEBLES DIFERENTES A LCS PRODUCTOS
COMERCIALIZADOS ORDINARIAMENTE POR LA SOCIEDAD, ASI COMO (II) ACTOS ©
CONTRATOS, INDEPENDIENTE DE SU OBJETO, QUE SUPERE EN CUANTIA EL
EQUIVALENTE A 300 SMLMV (TRESCIENTOS SALARIOS MINIMOS MENSUALES
LEGALES VIGENTES) .
CERTIFICA: : :

QUE POR ESCRITURA PUBLICA NO. 3511 DE LA NOTARIA 18 DE BOGOTA
D.C., DEL & DE SEPTIEMBRE DE 2010, INSCRITA EL 1 DE OCTUBRE DE 2010
BAJO EL NO. 00018604 DEL LIBRC V, COMPARECIO JOSE ANTONIC JAIME
ESCOBAR IDENTIFICADC CON CEDULA DE CIUDADANIA NO. 19.262.407 DE
BOGOTA, EN SU CALIDAD DE GERENTE DE LABORATORIOS SYNTHESIS LTDA., POR

MEDIO DE LA PRESENTE ESCRITURA PUBLICA, CONFIERE PODER GENERAL AL A
OLGA VICTORIA PRIETO ZAMORA, IDENTIFICADA CON CEDULA DE CIUDADANTA NO.
52.780.303 DE BOGOTA PARA QUE EN NOMBRE DE LA SOCIEDAD LABORATORIOS
SYNTHESIS S.A.S., PROMUEVA Y DEFIENDA LOS INTERESES DE LA SOQCIEDAD
JUDICIAL Y EXTRAJUDICIALMENTE, EN TODA ESPECIE DE GESTIONES Y
ACTUACIONES ANTE LAS AUTORIDADES ADMINISTRATIVAS O JURISDICCIONALES Y
EN ESPECIAL PARA: A. DILIGENCIAR Y SUSCRIBIR LOS DOCUMENTOS NECESARIOS
PARA EL REGISTRO DE INVERSIONES EXTRANJERAS ANTE LAS AUTORIDPADES
COLOMBIANAS. B. TRANSIGIR, DESISTIR Y APELAR A DECISIONES DE ARBITROS
O DE AMIGABLES COMPONEDORES EN LAS CUESTIONES EN QUE TENGA INTERES
FRENTE A TERCEROS, A LOS ASOCIADOS MISMOS O A SUS ADMINISTRADORES. C.
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MEDICAMENTOS Y ALIMENTOS INVIMA O A LA ENTIDAD QUE HAGA SUS VECES. D.
RECIBIR NOTIFICACION DE TODAS LAS PROVIDENCIAS QUE SE EXPIDAN DENTRO
DE LOS DIFERENTES TRAMITES E INTERPONER LOS RECURSOS PROPIOS DE LA VIA
GUBERNATIVA. E. REPRESENTAR Y VIGILAR ANTE LOS FUNCIONARTOS, OFICINAS
Y DEPENDENCIAS DEL INSTITUTO DE VIGILANCIA DE MEDICAMENTOS Y ALIMENTOS
INVIMA O A LA ENTIDAD QUE HAGA SUS VECES, TODAS LAS SOLICITUDES QUE
CONTENGAN TRAMITES A NOMBRE DE LABORATORIOS SYNTHESIS S.A.S. F.
SOLICITAR, OBTENER, REVISAR Y MODIFICAR REGISTROS SANITARIOS. G.
OBTENER ANTE LAS OFICINAS Y AUTORIDADES NACIONALES QUE CORRESPONDAN Y
EN  ESPECIAL DE LA DIVISION DE PROPIEDAD INDUSTRIAL DE LA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO, REGISTROS DE MARCAS,
RENOVACION DE REGISTROS MARCARIOS, ANOTACION DE TRASPASOS Y CAMBIO DE
NOMBRE, PRESENTACION Y TRAMITE DE OPOSICIONES, PRESENTACION Y TRAMITE
DE RECURSOS POR LA VIA GUBERNATIVA Y DEMAS DILIGENCIAS RELACIONADAS, A
CUYO EFECTO LA FACULTA PARA DAR ANTE DICHAS AUTORIDADES, PARA ELEVAR
SOLICITUDES, FORMULAR DESCRIPCIONES, APELACIONES Y RECLAMOS, SOLICITAR
TESTIMONIO, RECIBIR, DESISTIR, SUSTITUIR, CANCELAR, TRANSIGIR,
RENUNCIAR, ACEPTAR NOTIFICACIONES Y NOMBRAR APODERADOS JUDICIALES Y
EXTRAJUDICIALES. H. ADQUIRIR MARCAS, PATENTES, PROCEDIMIENTOS DE
FABRICACION, EXPLOTADAS EN CUALQUIER FORMA, YA SEA UTILIZANDOLOS
DIRECTAMENTE O PERMITIENDO SU EXPLOTACION POR OTRAS PERSONAS NATURALES |
O JURIDICAS CONTRA EL PAGO DE REGALTAS O PARTICIPACTONES. T. CELEBRAR
¥ EJECUTAR EN GENERAL TODOS LOS ACTOS Y CONTRATOS PREPARATORIOS,
COMPLEMENTARIOS O ACCESORIOS DE TODOS LOS ANTERIORES, LOS QUE SE
RELACIONEN CON LA EXISTENCIA Y FUNCIONAMIENTO DE LA SOCIEDAD, Y LOS
QUE SEAN CONDUCENTES AL BUEN LOGRO DE LOS FINES SOCTALES. J. RECIRIR |
NOTIFICACIONES DE  CUALESQUIERA TIPO DE ACTOS EMANADOS DE LAS |
AUTORIDADES ADMINISTRATIVAS O JUDICIALES. K. PRESENTAR RECURSOS POR LA ;
VIA ~ ADMINISTRATIVA O JUDICIAL, RENUNCIAR A TERMINOS, DESISTIR,
CONCILIAR, TRANSIGIR- Y MODIFICAR. I. ELEVAR PETICIONES Y SOLICITAR !
INFORMACION A LAS AUTORIDADES ADMINISTRATIVAS Y JURISDICCIONALES. M.
PRESENTAR DEMANDAS ANTE LAS AUTORIDADES ADMINISTRATIVAS Y JUDICTALES. |
N. SUSTITUIR EL PRESENTE PODER Y REVOCAR TAL SUSTITUCION DENTRO DE LA |
|
1
I
|
|
|

e e e —t

REPUBLICA DE COLOMBIA.

CERTIFICA:
** REVISOR FISCAIL *+*
QUE POR CERTIFICACION DE REVISOR FISCAL DEL 4 DE OCTUBRE DE 2011,

INSCRITA EL 10 DE OCTUBRE DE 2011 BAJO EI NUMERO 01519171 DEL LIBRO
IX, FUE (RON) NOMBRADC (S):

NOMBRE IDENTIFICACION
REVISOR FISCAL PRINCIPAL
ARCILA SABOGAL DIANA YAMILE C.C. 000000052828052

QUE POR DOCUMENTO PRIVADO DE REVISOR FISCAL DEL 28 DE JUNIO DE 2010,

INSCRITA EL 8 DE JULIO DE 2010 BAJO EL NUMERO 01397034 DEL LTBRO IX,
FUE (RON) NOMBRADO (S):

NOMBRE IDENTIFICACION
REVISOR FISCAL SUPLENTE
PRADA SANCHEZ NUBIA MARCELA C.C. 000001032358923

!
f
QUE POR ACTA NO. 119 DE ASAMBLEA DE ACCIONISTAS DEL 22 DE JUNIO DE |
2010, INSCRITA EL 8 DE JULIO DE 2010 BAJO EL NUMERO 01397026 DEL LIBRO |
IX, FUE (RON) NOMBRADO (S): !
NOMERE IDENTIFICACION |

REVISOR FISCAL PERSONA JURIDICA |
DELOITTE & TOUCHE LTDA N.I.T. 000008600058134 |
CERTIFICA: :

a

}




L T AT

CAMARA DE COMERCIO DE BOGOTA

o

75
=
-

<5

!

iy

._.
=
=
25

ooy
5

SEDE SALITRE

!

2 DE DICIEMERE DE 2011 HORA 11:17:51

R033215763 PAGINA: 4 de 5

* % * % & * % * Kk K * * * * * * * * *x * * *

PERMISO DE FUNCIONAMIENTO:QUE POR RESCOLUCION NO.05952 DEL 11 DE -
JUNIO DE 1.985, INSCRITA EN ESTA CAMARA DE COMERCIO EL 8 DE JULIO
DE 1.985 BAJO EL NO. 172.879 DEL LIBRO IX, LA SUPERINTENDENCIA -
DE SOCIEDADES CONCEDIO PERMISO DEFINITIVO DE FUNCIONAMIENTO A LA
SOCIEDAD.

CERTIFICA:
QUE PCR RESOLUCION NO.09006 DEL 19 DE DICIEMBRE DE 1.986 SUPERIN-
TENDENCIA DE SOCIEDADES INSCRITA EL 16 DE ENERC DE 1.987 BAJO EL
NO.204.133 DEL LIBRO IX, SE AUTORIZO A LA SOCIEDAD PARA COLOCAR
SETENTA Y CUATRO MIL ($74.000) ACCIONES DE LAS QUE TIENE EN RE-
SERVA, A SU VALOR NOMINAL DE CIEN PESOS ($100.00) M/CTE., CADA
UNA.

CERTIFICA:
QUE POR DOCUMENTO PRIVADO DE REPRESENTANTE LEGAL DEL 28 DE JUNIO DE
2011, INSCRITO EL 1 DE JULIO DE 2011 BAJQO ElL NUMERO 01492789 DEL LIBRO
IX, SE COMUNICO QUE SE HA CONFIGURADO UNA SITUACION DE CONTROL POR
PARTE DE LA SOCIEDAD MATRIZ: LABORATORIOS SYNTHESIS S A S, RESPECTO DE
LAS SIGUIENTES SOCIEDADES SUBORDINADAS :
- SOCIEDAD PARA LA ENSENANZA DE LA HOMEOPATIA CLINICA S A S QUIEN SE
IDENTIFICARA CON LA SIGLA S E C H
DOMICILIO: BOGOTA D.C.
FECHA DE CONFIGURACION DE LA SITUACION DE CONTROL : 2011-05-31

CERTIFICA:

QUE POR DOCUMENTO PRIVADO DE REPRESENTANTE LEGAL DEL 9 DE MARZO DE
2011, INSCRITO EL 18 DE MARZO DE 2011 BAJO EL NUMERO 01462396 DEL
LIBRO IX, COMUNICO LA SOCIEDAD MATRIZ:
- EUROPEAN CHEMICALS & CO
DOMICILIO: (FUERA DEL PAIS)
QUE SE HA CONFIGURADO UNA SITUACION DE CONTROL CON LA SOCIEDAD DE LA
REFERENCIA.

CERTIFICA:

*** ACLARACION SITUACION DE CONTROL Y DE GRUPO EMPRESARTAL ***

SE ACLARA LA SITUACION DE CONTROL Y GRUPO EMPRESARIAL INSCRITA CON EL
NO. 01462396 DEL 9 DE MARZO DE 2011 DEL LIBRCO IX EN EL SENTIDO DE
INDICAR QUE SE CONFIGURO DESDE EL 19 DE NOVIEMBRE DE 2010.

CERTIFICA: o
QUE LA SOCIEDAD TIENE MATRICULADOS LOS SIGUIENTES ESTABLECIMIENTOS:
NOMBRE : CARDIOPHARM
MATRICULA NO : 00537358 DE 3 DE MARZO DE 1993
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 . . ‘
(AR RS RS RS R R EEEREREEEETEEEE T EEE R E R I I I I g G pr g e ARt g g g A A N S R R L R R X
NOMERE : GENERICS
MATRICULA NO : 00664623 DE 18 DE SEPTIEMBRE DE 1995
RENOVACICN DE LA MATRICULA : EL 14 DE MARZO DE 2011

e 3
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NOMBRE : MASCOTT
MATRICULA NO : 00664622 DE 18 DE SEPTIEMBRE DE 1995 :
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011 |
ULTIMO ANO RENOVADO : 2011
***********************'k****-k*******'k-k***********i********************
NOMBRE : ONCOPHARM !
MATRICULA NO : 00625764 DE 13 DE DICIEMBRE DE 1994 |
RENOVACICON DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 |
******************************************ir*i-***-k********************* h
NOMBRE : GASTROPHARM |
MATRICULA NO : 00621442 DE 2 DE NOVIEMERE DE 1994
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 ‘
***************************************************i—*****************i— |
NOMBRE : GYNECOPHARM
MATRICULA NO : 00621245 DE 1 DE NOVIEMBRE DE 1994 |
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011
ULTIMO ANO RENOVADO : 2011 !
********************************************************************** f
NOMBRE : ENTEROPHARM
MATRICULA NO : 00621244 DE 1 DE NOVIEMBRE DE 1994 ’
RENOVACION DE LA MATRICULA : EL 14 DE MARZO DE 2011 !
ULTIMO ANO RENOVADO : 2011
**********************************************************************
NOMBRE : EQUIPHARMA |
MATRICULA NO : 00556630 DE 21 DE JULIO DE 1993 :
RENOVACICN DE LA MATRICULA : EL 14 DE MARZO DE 2011 |
ULTIMO ANO RENOVADQ : 2011
*******************************1\-**************************************

CERTIFICA: ’

DE CONFORMIDAD CON LO ESTABLECIDO POR LA LEY 962 DE 2005, LOS ACTOS DE
REGISTRO AQUI CERTIFICADOS QUEDAN EN FIRME CINCO (5) DIAS HABTLES

DESPUES DE LA FECHA DE INSCRIPCION, SIEMPRE QUE NO SEAN OBJETO DE
RECURS0S EN LA VIA GUBERNATIVA.

'\r;'|'|.' — _ J—
UL L
LA AR RS R SR ERREREEERERER SRR EERE R R R R I R R T R R SRR E AN

* * EL PRESENTE CERTIFICADO NO CONSTITUYE PERMISO DE * ok
* % FUNCICNAMIENTO EN NINGUN CASO * ok

SENOR EMPRESARIO, SI SU EMPRESA TIENE ACTIVOS INFERIORES A 30.000 |
SMIMV Y UNA PLANTA DE PERSONAL DE MENOS DE 200 TRABAJADORES, USTED |
TIENE DERECHO A RECIBIR UN DESCUENTO EN EI, PAGO DE LOS PARAFISCALES DE
75% EN EL PRIMER ANO DE CONSTITUCION DE SU EMPRESA, DE 50% EN EL j
SEGUNDO ANO Y DE 25% EN EL TERCER ANO. LEY 590 DE 2000 Y DECRETO 525 |
DE 2009.

RECUERDE INGRESAR A www.supersociedades.gov.co PARA VERIFICAR SI SU
EMPRESA ESTA OBLIGADA A REMITIR ESTADOS FINANCIEROS. EVITE SANCIONES. |

EL SECRETARIO DE LA CAMARA DE COMERCIO,

*********‘k*************************************'k'k*********************
'k*******************************1\'i‘***************i‘******************** !
**************************‘k'ir'!r*k-ﬁr*****************i**‘k****************‘k
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VALOR : $§ 3,700

DE CONFCRMIDAD CON EL DECRETQO 2150 DE 1995 ¥ LA AUTORIZACION IMPARTIDA
POR LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO, MEDIANTE EL OFICIO
DEL 18 DE NOVIEMBRE DE 1996, LA FIRMA MECANICA QUE APARECE A
CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LGOS EFECTOS LEGALES
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MEAN OCULAR DISCOMFORT DURING CAE EXPOSURE
AFTER TREATMENT WITH 0.06% KETOROLAC / TEAR
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FORMULATIONS AND METHODS FOR
TREATING DRY EYE

RELATED APPLICATIONS

[0001] This application is & continuation-in-part of U.S.
Ser. No. 11/820,461, filed Jun. 18, 2007, which is a con-
tinvation-in-part of U.5. Ser. No. 11/807,147, filed May 24,
2007, which is a continuation-in-part of U.S, Ser. No.
11/698,778, filed Jan. 25, 2007, which claims the benefit of
1S, Provisional Appiication No. 60/761,943, filed Jan, 25,
2006, the contents of which are each hereby incorporated by
reference in their entirety.

FIELD OF THE INVENTION

{0002] The invention relates generally to composirions for
the treatmeni of oeular disorders, and more panticularly to
compositions comprising a tear subsiitute. or one or more
components thereof, and a second agent for ithe treatment of
acute or chronic dry eye disease. The invention further
relates 1o materials and methocs for the admindstration of
compositions comprising a tear substitute, or one or more
components thereof and a second agent.

BACKGROUND OF THE INVENTION

{6003] Dry eye discase is an ocular disease affecting
approximately 10-20% of the population. This disease pro-
gressively affecrs larger percentages of the population s it
ages, with the majority of these patients being women. In
addition, almost evervone experiences ocular irritation, or
the symptoms and/or signs of dry eye as a condition, from
tirae to time under certain circumstances, such as prolonged
visual tasking (e.g. workitg on a computer), being in a dry
environment, using medications that result in ocular drying,
(218

[0004] Ia individuals suffering from dry eye, the protec-
nve layer of tears that normally protects the ocular surface
is compromised, a resull of insufficient or unhealthy pro-
duetion of one or more iear comporeats. This can lead 10
expasure of the surface of the eye, ultimaiely promoting
desiccation and damage of surface cells. Signs and symp-
toms of dry eye include bur are not limited to keratitis,
conjunctival and corneal staining, redness, blurry vision,
decreased tear film break-up time, decreased tear produc-
tion, tear volume, and tear flow, increased conjunctival
redness, excess debris in the tear film, ocular drymess, ocular
grittiness, ocular bagning, foreign body sessatior in the eye,
excess tearing, photophobia. ocular stinging, refractive
impairment, ocular sensitivity. and ocular iritation. Patients
may experience one ar more of these symptoms. The excess
tearing response may seem counterintuitive, but it is a
natural reflex response fo the imritztion and foreign body
sensation cansed by the dry eye. Some patients may zlso
experience ocular itching due to a combination of ocular
allergy and dry eye svmptomns.

{6005] There are many possible variables that can influ-
ence a patient's signs or symptoms of dry eye ‘ncluding
levels of circulating hormones, various autoimmune dis-
eases (e.g. Sjdgren’s syndrome and systemic lupus ervthe-
matosus), ocular surgeries inciuding PRK or LASIK, many
medications, environmental cenditions, visual tasking such
as computer use, ocular fatigne, contacl lens wear, and
mechanical influences such as corneal sensitivily, partiat lid
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closare, surface irregularities (e.g. pterygium), and lid
irregularities (e.g. ptosis, entropion/ectropion, pinguecula}.
Environments with low Lbumidity, e.g., those that cause
dehydration, can exacerbate or cause dry eye symptoms,
such as sifting in a car with the defroster on or living in a dry
climate zone. In addition, visual tasking can exacerbate
symptoms. Tasks that can greatly influence symptoms
include watching TV or using a computer for long periods
of time where the blink rate is decreased.

[0006] There are a number of products for the treatment of
dry eve commercially available. However, such produets
provide only temporary relief of acute symptoms, are suit-
able for short term wse only, and/or canse ocular discomfort
upon instailation in the eye. For example, artificial tears and
ointments may provide temporary relief of dry eye, but do
little to arrest or reverse any damaging conditions. For more
severe cases of dry eye, in which the comea is inflamed,
anti-inflammatory agents are sometitmes prescribed. Topical
corticostercids (in eve drops) are safe for short-term use to
combat inflammation, but can cause side effects, including
bur not limited 10 decreased wound healing, cataract, and in
some cases, increased risk of elevated intra-ocnlar pressure
in patients, when used for a long time. Likewise, non-
steroidal anti-inflammatery drugs (INSAIDs) in their current
ophthalmic dosage forms are approved for short term use
only, e.g.. inflammation and pain associated with post-
ocular-surgery, and may result in corneal damage in patients
predisposed to such conditions, detayed wound healing after
repeated dosing, or oculsr discomfort. (see e.g., Congdon et
al., J Cataract Refract Surg. 2001 April; 27(4):622-31; Flach
A, Tr Am Ophthal Soc 2001; 99:205-212).

[0007] Commercial cyclosporin-A (RestasisE-Allergan)
is the first approved therapeutic agent for the treatment of
dry eve, and is suitable for long term use. However, the
primarv side effect cited on the package insert is ocular
burning and stinging upon instillation, and Resiasis® was
only shown 10 be effective in only 17% of patients. To
imprave patient discomfort during the induction phase of
cyclosporin therapy, clindcians may prescribe topical corti-
costervids or NSAIDs (in eye drop form) in comjunction
with cyclosporin-A (see e.g., Schechter B., J Ocul Pharma-
col Ther. 2006 April; 22(2):150-4). However, such agents in
their current ophihalmic dosage forms should only be used
during the initiation of cyclosponn treatment, die to the
potential adverse effects of damage to the cornea, delayed
wound healing, and discomfort associated with such dosage
forms. As such, there exists a need for an ocular therapy for
the treatment of acute or chronic dry eye disease which is
comfortable upon instillation in the eve, and at a safe dose
particularly suitable for long term use. The present invention
meets this need and other needs.

SUMMARY COF THE INVENTION

[0008] The present invention provides ophthalmic formu-
{ations suitable for the weatment of acute or chronic dry eye
disease which contain a combination of ingredients capable
of acting synergistically to relieve ocular discomfort and
prolong the integrity of the tear film. In particular, the
formulations described herein provide an NSAID suitable
for ophthalmic use in a comfortable oghthalmic formulation
when instilled in the eye. Specifically provided are oph-
thatmic formulations comprising one or more compoaents of
2 tear substitute and a low dose amount of NSAID effective
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to treat and/or prevent signs and symptoms associzted with
dry eye disease. suitable for imermintent andior repeated
long term use for the treatment of chronic dry eye disease.

[6009] In some embodiments, the ophthaimic formula-
tions of the invention comprise a low dose amount of an
NSAID selected from the group consisting of: ketorolac
tromethamine (alse referred to herein as keioralac),
indomethacin, flurbiprofen sodinm, nepafenac, bromfenac,
suprofen and diclofenac. Other suitable NSAIDs may be
used.

[0010] In one embodiment of the invention, the low dose
amount of NSAID in the ophthalmic formulation of the
invention is about 0.10% (o about 0.30%, more preferably
about 0.15% 10 about §.30%, even more preferably about
0.15% to about 0.26% ketorolac romethamine. In another
embodiment the low dose amount of NSATD is about 0.01%
to about 0.10%, preferably about 0.03% to about 0.08%,
more preferably about 0.040% to about 0.065% indometha-
¢in. In another embodiment, the low dose amount of NSAID
is abowt G.009 to abowt 0.024% flurbiprofen sodium. In
another embodiment, low dose amount of NSAID is aboui
0.03% to about 0.08% nepafenac. In ver another embodi-
ment, low dose zmount of NSAID is about 0.027% 10 about
0.072% bromfenac. In another embodiment, low dose
amount of NSAID is about 0.3% to about 0.8% suprofen. In
yet enother embodiment, the low dose amount of NSAID is
about 0.01% to about 0.08% diclofenaz.

0011} In some embodiments, the ophthalmic formula-
tions af the invention comprise a tear substitute comprising
an active ingredicnt, which may include without limitation:
a polyol, a dextran, & water soluble protein, a carbomer, 2
gum. a cellulose derivative, or cominbations thersof. Oiher
suitable tear substitute components known in the art may be
vsed in the formulations of the inveation. Suitable celiulose
derivarives for use in the ophthalmic formulations of the
invention include, without limitation. hydroxvpropylmethyi
cellulose (HPMC), carboxymethyl cellulose (CMC) sodium,
hydroxypropy! cellulose, hydroxyethy! cellulese, methyl
ceflulose, or combinations thereof. In preferred embodi-
menis, the celtulose derivative is hydroxypropvimethyl cel-
lulose andior carboxymethy! celiulose sadium.

[0012] Ina preferred embodiment, the viscosity of the tear
subslitute, or one or more companeats thereof, is in a range
which optimizes efficacy of supporting the tear film while
minimizing blurring, lid caking, eic. Preferably, the viscosity
of the fear substitute, or one or more components thereof,
ranges from about 30-130 centipeise (cpi), preferably about
30-130 cpi, more preferably abour 30-120 cpi. even more
preferably zbout 70-120 cpi. In some embodiments. the
viscasity of the tear substifute, or one or more components
thereof. ranges from about 50-5¢ ¢pi.

[0013] In some embodiments, the jnvention feamres an
cphthalmic farmulation comprising a combinetion of a tear
substifute component having a viscosity of about 50 cpi. and
a low dose amouni of an NSAID, useful for the treatment
andfer prevention of the signs and/or symptoms of dry eye
disease. In one preferred embodiment, the ophthatmic for-
mulation of the invention comprises a combination of 0.2%
ketorolac tromethamine, and a tear substitute, or one or maore
components thereaf, having a viscosity of about 50 ¢pi. In
another preferred embodiment, the ophthalmic formulation
of the invention comprises a combination of 0.23% ketoro-
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lac tomethamine and a tear substitwte, or one or more
components there, having a viscosity of about 30 cpi. In
another preferred embodimeni, the ophthalmic formulation
of the invention comprises a combination of 0.05%
nepafenac, and a tear substitute, or one or more components
thereof, having a viscosity of about 50 cpi. In yet another
preferred embodiment, the ophthalmic formulation of the
invention comprises a combination of 0.045% bromfenac,
and a fear substituie. or one or more components therect,
having a viscosity of about 50 cpi.

[6014] In other embodiments, the invention features an
ophthalmic formulation comprising a combination of a tear
substitute component having a viscosity of about 70 ¢, and
a low dose amount of an NSAID, useful for the treatment
and/or prevention of the signs and/or symnioms of dry eve
disease. [n one preferred embodiment, the ophthalmic for-
mulation of the invention comprises a combination of 0.2%
ketorolac tromethamine, and a tear substitute, or cne or more
components thereof, having a viscosity of about 70 cpi. In
another preferred embodiment, the invention features an
ophthaimic formulation comprising a combination of 0.25%
ketorolac romethamine, and a tear substitule, or one or more
components thereof, having a viscosity of about 70 ¢pi, In
another preferred embodiment, the ophthalmic formulation
of the invention comprses a combination of 0.03%
nepafenac, and a tear substitute, ar one or more camponents
thereof, having a viscosity of about 70 cpi. In yet another
preferred embodiment, the ophthalmic formulation of the
invention comprises a2 combination of 0.045% bromfenac,
and a tear substitute, or one or mote components thereof,
having a viscosity of about 70 cpi.

T0015] In still other embodiments, the invention features
en ophthalmic formulation comprising a combination of a
tesr substitute component having a viscosity of about 85 cpi.
and a low dose amomt of an NSAID, useful for the
treatment and/or prevention of the signs and/or symptoms of
drv eve disease. In one preferred embodiment, the oph-
thalmic formutation of the invention comprises a combina-
tion of 0.2% ketorolac tromethamine, and a tear substitute,
or cne or mere componenis thereof, having a viscosity of
about 85 cpi. In another preferred embodiment, the inven-
tion features an ophthalmic formulation comprising a com-
bination of 0.25% ketorolac womethanmine, and a tear sub-
stitute, or one or more components thereof, having a
viscosity of about §5 ¢pi, In ancther preferred emhodimens,
the ophthalmic formulation of the invention comprises 2
combination of 0.05% nepafenac, ard a tear substitute, or
otte or more components thereof, having a viscosity of about
85 cpi. In yet another preferred embodiment, the ophthalmic
formulation of the invention comprises 2 combinatior of
0.045% bromfenac, and 2 tear substitute, or one or more
components thereof, having a viscosity of about 85 cpi.

[6016] In yet another embodiment, the invention features
an ophthalmic formulation comprising a combination of a
tear substitute component having a viscosity of about 100
cpi, and a low dose amount of an NSAID, useful for the
treatment and/or prevention of the signs and/or symptoms of
dry eye disease. In one preferred embodiment, the oph-
thalmic formularion of the invention comprises a combina-
tion of 0.2% ketorolac tromethamine, and a tear substitute,
or ene or more components thereof, having a viscosity of
about 100 cpi. In ancther preferred embodiment, the inven-
tion features an ophthalmic formulation comprising a com-
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bination of 0.25% ketoralac tromethamine, and a tear sub-
stitufe, or ome or more components thereof, having a
viscosity of about 100 cpi. In another preferred embedinzent,
the ophthalmic formulation of the invention comprises &
combination of 0.05% nepafenac, and a tear substitute, or
ane or more components thereof, having a viscosity of about
100 cpi. In vet another preferred embodiment, the oph-
thalmic formulation of the invention comprises a combina-
tion of 0.045% bromfenac, and a tear substitute, or cne or
more components thereof, havimg & viscosity of abour 100
cpi.

(0617] In another embodimert, the invention feamres an
ophthalmic formulation comprising a combination of a 1ear
substitute component having a viscosity of abaut 120 cpi,
and a low dose amount of an NSAID, useful for the
treatment and/or prevention of the signs and/or symptoms of
dry eye disease. In one preferred embodiment, the oph-
thalmic fornmlation: of the ipvention comprises 2 combina-
tion of 0.2% ketorolac tromethamine, and a tear substitute,
or one or more components thereof, having a viseosity of
about 120 cpi. In another preferred embodiment, the inven-
ticn features an ophthalmic formulation comprising a com-
bination of 0.25% ketorolac wromethamine. and a tear sub-
stitute. or one or more components thercef having a
viscosity of about 120 ¢pi. In another preferred embodiment,
the ophthalmic fonmulation of the invention comprises a
combination of 0.05% nepafenac, and a tear substitute, or
one or more components thereof, having a viscosity of about
120 ¢cpi. In yet another preferred embodiment, the oph-
thalmic formulation of the invention comprises a combina-
tion of 9.043% bromfenac, and a tear substimte, or one or
more comporents thereof, having a viscosity of about 120

cpi.

[0018] Also featured are methods of improving, relieving,
treating, preventing, or otherwise decreasing ocular discom-
fort. and methods for increasing tear film break-up time
and/or the ocutar protection index (as described further
herein} jor the treatment and prevention of the signs and
symptoms associated with dry eve and/or eye irritation by
administration of the formulations of the invention. In one
embodiment, the method for treating dry eye and/or eye
irritation comprises the steps of a) determining a first
measurement of the tear film break-up time (TFBUT) and/or
ccular protection index (OPT), ard/or non-invasive tear film
break-up time and/or ocular discomfort in a subject; (b)
administering an ophthalmic foroulation oY the invention to
the subject; (c) detenmining 2 second measurement of the
TFBUT and'or OPI and/or non-invasive tear film break-up
time and/or ocular discomfort in a subject; wherein an
increase in the second measuremest of TFBUT and/or OPI
and/or nor-invasive tear film bresk-up time and/or ocnlar
discomfort as compared to the first measurement indicates
tae ophthalmic formulation is efficaciovs in treating the
subject.

[0019] Ap additional feature is the use of an NSAID in the
manufactere of a comfortable ophthatmic formulation for
instillation into the eye, wherein said formulation comprises
a low dose amormt of an NSAID suitable for ophthalmic use
and one or more tear substimte components. Also feanred
are ophthalmic formulations that are comfortable upon
instillation in the eye comprising a low dose 2mount of an
NSAID suitable for aphthalmic use and one or more tear
substitute components, wherein the tear substitute compo-
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nent is selected from the group consisting of hydroxypro-
pylmethyl celinlose (HPMC) and carboxymethyl cellulose
(CMC) sodium. or a combination thereof.

[0020] Further, featured are kits for the shipping, storage
or use of the formulations, as well the practice of the
methods. Other features and advantages of the ievention will
become apparent from the following detailed description
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[06021] FIG. 1 is a graph depicting a comparison of the
efficacy of Acular® (ketorolac tromethamine 0.5%, also
referred to herein as “Acular” or *ketorolac™) and Refresh®
anificial tears on reducing ocular discomfort in patients
exposed 10 a controlled adverse environment (CAE).

[0022] FIG. 2 is a graph depicting the efficacy of a
combination of Acular® (ketorolac wromethamine §.3%) and
& hydroxypropvimethy! cellulose based artificial tear (1:1
dilution, final concentration keforolac romethanine 0.25%),
as compared to the artificial tear aloe, on reducing ocufar
discomfort in patients exposed to a CAE, over & 60 minute
timecourse.

[6023] FIG. 3 is a graph depicfing the efficacy of a
combination of Acular LS® (ketorolac tromethamine 0.4%)
and an artificial tear having a viscosity of abour 50 cpi (1:1
dilution, final concentration ketorolac tromethamine 0.2%),
as compared to the artificial tear alone, on reducing ocular
discomfort in patients exposed to a CAE, over a 60 minute
timecourse.

[0024] FIG. 4 is a praph depicting the efficacy of a
combination of Nevanac® (nepafenac 0.1%) and an artifi-
cial tear having a viscosity of about 50 ¢pi (1:1 dilution, final
conceatration nepafenac 0.05%), as compared to the arifi-
cial tear alone, on reducing ocular discomfort in patients
exposed 10 a CAE, over a 60 minule fimecourse.

[0025] FIG. 5 is a graph depicting the efficacy of a
combination of Xibtrom® (bromfenac 0.09%) and zn artifi-
cial tear having a viscosity of about 50 ¢pi (1:1 dilution, final
concenirztion. bromfenac 4.045%), as compared to the arti-
ficial tear alone, on reducing ocular discomfort in patients
exposed 10 a CAE, over a 60 minute timecourse.

[@026] FIG. 6 is a graph depicting the efficacy of a
combination of Voltaren® {diclofenac 0.1%) and an artificial
tear having a viscosity of about 50 cpi (1:1 diluion, final
concentration diclofenac 0.059), as compared to the artifi-
cial tear alone, on reducing ocular discomfort in patients
exposed to a CAE, over a 60 minute timecourse.

[0027]) FIG. 7 is a graph depicting the efficacy of an
ophthaimic formulation comprising ketorolac romethamine
0.23% and an artificial tear having a viscosity of about 70
cpi, a8 compared to the antificial tear alone, on reducing
ocular discomfort in reducing ocular discomfort in patiens
exposed 1o a CAE, over a 60 minute timecourse.

[0028] FIG. 8 is a guph depicting the efficacy of an
ophthalmic formulation comprising ketorolac tromethamine
0.125% and an artificial tear having a viscosity of about 70
cpi, as compared 10 the artificial tear alone, on reducing
ocuitar discomfort in patients exposed tc a CAE, over 2 60
minute timecourse,
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[0029] FIG. 9 is a graph depicting the efficacy of an
ophthalmic formulation comprising ketorolac tromethamine
0.0.06% and an artificial tear having a viscosity of about 7¢
¢pl, as compared 1o the artificial tear alone, on reducing
ocular discomfort in patients exposed to & CAE, aver a 60
mimite timecourse.

[0030] FIG. 10 is a graph depicting a comparison of the
efficacy of three different ophthalmic formmiations; 1)0.25%
ketorolac tromethamine and a hydroxymethylpropyt cello-
lose based artificial tear having a viscosity of approximately
50 cpi (depicted as C-2); 2) 0.25% ketorolac tromehamine
and a hydroxymethylprapyvl cellulose based ardficial tear
having a viscosity of approximately 50 cpi (depicted as
D-2); and 0.5% ketorolac (Acular®) dituied 1:1 with a
carboxvmethyl cellulose based artificial tear having a vis-
cosity of approximately 80 cpi (final concentration of 0.25%
ketorolac, depicted as Liquigel); on increasing tear film

reak-up time (TFBUT), using procedures for measuring
TFBUT over 60 minuies following dosing.

[0031] FIG. 11 is a graph depicting a comparison of the
efficacy of three different ophthalmic formwlations; 1) 0.25%
ketarolac and a hydrexymethylprapyl cellulose based arti-
ficial tear having a wviscosity of approximately 30 cpi
(depicted as C-2); 2) 0.25% ketorolac and 2 hydroxyrieth-
yipropyl celiulose based artificial tear having a viscosity of
approximately 50 ¢pi (depicted as D-2); and 0.5 ketorolac
(Aculan®} diluted 1:1 with a carboxyinethyl celhulase based
artificiat tear having a viscosity of approximately 80 cpi
(firal concentration of 0.25% ketorolac, depicted as Ligui-
gel); on increasing the Ocnlar Protection Index (OPI) over
60 minutes following dosing,

[0032] FIG. 12 is a graph depicting the efficacy of 2
combined formulation of Nevanac® (repafenac 0.1%) and
Svstane® artificial tear sotution (1:1 dilution, fina! concen-
ration nepafenac 0.1%) (depicted as NEVANAC) as com-
pared to Systane® artificial tear alone {depicted as SYS-
TANE) on reducing ocular discomfort in patients exposed to
a 1o a CAE, over a 60 minute timecourse.

DETAILED DESCRIPTION OF THE
INVENTION

[0033] Por convenience, before further descriptior: of the
present inveation, certain terms employed in the specifica-
tion, examples, and appended claims are collected here.
These definitions should be read in light of the remainder of
the disclosure and understoad as by a person of skill in the
art.

[0034] The term “acute” as used herain depotes a cordi-
tion having a rapid onset, and symptoms that are severe but
short in duratior.

[0035] The term “analgesic” as used herein denotes a
compound/formulation for the management of intermittent
and/or chronic physical discomfort, suitable for long term
use.

[0036] The term “anesthetic” or “anesthesia” as used
herein denctes a compound/formulation for the management
of acute physical pain, suitable for short term, temporary
use, which has an effect that produces numbing or decreased
sensiivity in the body part'ergan to which the compound/
formulation is administered (¢.g., decreased corneal senst-
tivity of the eve).
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[0037] The term “‘agueous” typically denotes an aqueous
compasition wherein the carrier is to an extent of >50%,
mare preferebly >73% and in particelar 290% by weight
Water.

[0638] The ferm “chronic” as defined herein is meant a
persistent, lasting condition. or one marked by frequent
recurrence, preferably a condition that persistsfrecurs for
greater than 3 months, more preferably greater than 6
months, more preferably greater than 12 months, and even
more preferably greater than 24 months.

[0039] The term “comforiable” as used herein refers to a
sensation of physical well being or relief, in contrast 1o the
physical sensation of pain, burning, stinging. itching, irrita-
tion, or other symptoms associated with physical discomfort.

[0040] The term “comfortable ophthalmic formulation” as

used hergin refers to0 an ophthalmic formulation which

provides physical relief from symptoms associated with dry
eye disease and/or ocular discomfort, and only causes an
acceptable level of pain, burning, stinging, itching, irritation,
or other sympioms associated with ocular discomfort, when
instilled in the eve, which are less than those seen with
dosing with current concentrations on the market.

700417 The term “dry eye” as used herein, refers 10 inad-
equate tear production and/or abnormal tear composition.
Causes of dry eve disease as defined herein include but are
not limited to the following: idiopathic, congenital alacrima,
xerophibalmia, Jacrimal gland ablafion, and sensory dener-
vation; collages vascolar diseases, including rheumatoid
anthritis, Wegener's granulematosis, and systemic lupus
erythematosus; Sj6gren’s syndrome and autoimmune dis-
eases associated with Sjogren’s syndrome; abnormalities of
the lipid tear layer caused by blephanitis or rosacea; abnor-
malities of the mucin tear layer cansed by vitemin A defi-
ciency; trachoma, diphtheric keratoconjunctivitis; mucocu-
taneous disorders; aging; menopause; and diabetes. Dry eye
signs andlor symptoms as defined herein may also be
provoked by other circumstances. ineluding but not limited
to the following: prolonged visuai tasking; working on &
computer; being in a drv environmeni: ocular irritation;
contact lenses, LASIK and other refractive surgeries;
fatigue; and medications such as isoiretinoin, sedatives,
diuretics, tricvclic antidepressants, antthypertensives, cral
contraceptives, antihistamines, nasaj decongestants. beta-
blockers, phenothiazines, atropine, and pain relieving opi-
ates such as morphine.

{00642] The phrasc “effective amount™ is an an-recognized
term, and refers 10 an amount of an agent that. when
incorporated ino a pharmaceutical composition of the
present invention, produces some desired effect at a reason-
able benefit/risk ratio applicable to any medical treatment. In
certain embodiments, the term refers 10 that amount neces-
sary or sufficient to eliminate, reduce or maintain {e.g.
preven! the spread of) a sign and/or symptom of dry eye
and/or eye irritation, or prevent or trea! dry eye and/or eye
irmitation. The effective amount may vary depending on such
factors as the disease ar condition being treated, the par-
ticular composition being administercd, ar the severity of
the disease or condition. One of skill in the art may empiri-
cally determine the effective amount of a particular agent
without necessitating undue experimentation.

[6043] As vsed herein, the term “NSAID” means an
opthalmologically acceptable nonsteroidal anti-inflamma-
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tory drug or a pharmaceusically acceptable salt thereof, The
term “low dose NSAID” means an ameunt of ag opthalmo-
logically acceptable nanstercidal anti-inflammatory drug or
a pharmaceutically acceptable salt thereof, which reduces
ocular discomfort without producing anesthesia, and which
would be expected to have reduced adverse effects associ-
ated with current FDA approved formulations of NSAIDs
marketed for the treatment of acute ocular inflammation and
patn, including without limitation, comeal damage, delayed
wound healing, and ocular discomfort.

f0044] A “patient,™‘subjeci,” or “host” 10 be treated by the
subject method refers to either o humar or non-human
animal, such as a primate, mammal, and verebrate

[8045] The phrase “pharmaceutically zcceptable” is art-
recognized and refers 1o corposttions, polymers and other
materials and/or salts thereof and/or dosage formns which are,
within the scope of sound medical judgment, suitable for use
in contact with the tissues of hmman beings and animals
without excessive toxicity, irritation, allergic response. or
other problem or complication, commensurate with a rea-
sonable benefit/risk ratio.

[0046] The phrase “pharmaceuricatly acceptable carrier”
is artrecognized, and refers to, for example, pharmaceuti-
cally acceptable materials, compositions or vehicles, such as
a liquid or soiid filler, diluent, excipient, solvent or encap-
sulating material, involved in carrying or mansporting any
supplement or composition, or component thereof, from one
organ. or portion of the body, 1o another organ, or portion of
the body, or w deliver an agent 1 the surface of the eve,
Each carrier must be “acceptable™ in the sense of being
compatible with the other ingredients of the composition and
rot injurious to the patient. In certain embodiments. a
pharmaceutically acceptable carrier is non-pyrogenic. Some
examples of materials which may serve as pharmacentically
acceptable camiers include: (1) sugars, such as lactose,
glucose and sucrose; (2) starches, such as corn starch and
potato starch; (3) eellulose, and its derivatives, such as
sodium carboxymethyl celtulose, hydroxyaropylmethyl cel-
lulose, ethyl ceilulose and cellulose acetate; {4) powdered
tragacanth; (5) malt; (6) gelatin; (7) talc; () excipients, such
as cocoa butter and suppository waxes: /9) oils, such as
veanut ail, cottonseed oil, sunflower oil, sesame o1, olive
oi, corn oil and soybean cil; (10) glycols. such as propvlene
glyeal: {11) polvols. such as glycerin, sorbitol, mannitol and
polvethylene glycol; (12) esters, soch as cthyl oleate and
ethyl laugate; (13) agar; (14) buffering agents, such as
magnesium hydroxide and aluminum hydroxide; (15) alg-
inic acid; (16) pyrogen-free water; {17} isotonic saline; (18)
Ringer's solution; {19) ethyl alcohol; {20) phosphate buffer
soluzions; (21) pums suck as HP-guar; (22) polymers; and
(23) other non-toxic compatible substances employed in
pharmaceutical formulations.

[0047] The rerm “pharmaceutically acceptable salts” is
art-recognized, and refers to relatively non-toxic, inorganic
and organic acid addition salts of compositions of the
present invention or any componenis theresf. including
without limitation, therapeutic agents, excipients, other
materials and the like. Examples of pharmaceutically
accepitable salts nclude those derived from minera! acids,
such as hydrochloric acid and sulfuric acid, and those
derived from organic acids, such as etharesuifonic acid,
benzenesuifonic acid, ptoluenesulfonic acid. and the like.
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Examples of suiiable inorpanic bases for the formation of
salts include the hydroxides, carbonates, and bicarbonates of
ammonis, sodivm, lithium, potassium, calcium, magnesium,
aluminum, zinc and the like. Salts may also be formed with
switable organic bases, including those that are non-toxic and
strong enough to form such salts. For purposes of illustra-
tion, the class of such organic bases may include mono-, di-,
and 1nalkylamines, such as methylamine, dimethylamine,
and triethylantine; mono-, di- or trihydroxyalkylamines such
&8s monc-, di-, and riethasolamine; amino acids, such as
arginine and lvsine; guamdine; N-methylglucosamine,
N-methylglucamine; L-glutamine; N-methylpiperazine;
morpholine; ethylenediamine; N-benzylphenethylamine;
(irihydroxymethyl}aminoethane; tromethamine, and the
like., See, e.g., J. Pharm. Sci,, 66: 1-19 (1977).

{0048] The term “preventing,” when used in relation tc a
condition, such as dry eve and/or eye imitation, is art-
recognized, and refers fo administration of a compositicn
which reduces the frequency of, or delays the onset of, signs
and/or symptoms of a medical condition in a subject relative
to & subject which does not receive the composition.

[0049] As used herein, the terms “tear substitute™ and
“artificial tear” may be used interchangeably, and each refers
1o one or more molecules or compositions, which lubricate,
“wel,” approXimale the consistency of endogencus tears, aid
in patural tear butld up, or otherwise provide temporary
relief of dry eve signs and/or symptoms and conditions upon
ocular administration, including without limitation a poly-
mer (¢.g., a cellulosic polymer), an ocular surface protectant,
a dernulcent, or other component found on the FDA mono-
graph for tear substitutes. The term “tear substitute compo-
nent™” refers 10 one or more components thereof.

0050] The term “treating” is an art-recognized term
which refers to reducing or ameliorating at least one sign
and/or symptom of any condition or disease.

[#051] 1. Pharmaceutical Compositions

16052] The invention features novel pharmacentical com-
positions comprising an efiective amount of an NSAID and
one or more Tear substitute components in a phannacenti-
cally acceptable carrier. The NSAID componen: provides
relief of or prevention of ocular discomfori, and the one or
more fear substitute components provide ocular surface
protection via enhancement of the tear film {as evident by
increased tear film break up time). An effective amount of
the formulations may be used to treaf and/or prevent signs
and symptoms associated with dry eye and/or general eye
irritation, and can also be used to treat ancther eve disorder
if it contains a drug for that disorder. Such formulations
provide a comfortable cophthaimic formulation when
instilted in the eye and have enhanced efficacy and duration
of action over formulations of NSAIDs that are not com-
bined with such agents. Preferably, the effective amount of
NSATD present in the formulations of the present invention
is sufficient to reduce the discomfor associated with chronic
dry eve and/or ocular irritation, but is below that level which
would cause an anesthetic effect.

70053} The extraordinary efficacy of these formulations is
attributed to, among other things, the synergistic effect of the
cambinatior of ingredients in them. The combination of an
NSAID and tear substitute, or One OT INOME COMpPONEnts
thereof, act synergistically to treat signs and symptoms of
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dry eye, which has never been previcusly contemp'ated to he
accomplished in one product containing the two separate
ingredients. The tear substitute component(s) enhances the
integrity of the tear film thereby providing protection of the
ocular surface (e.g., by increasing the tear film break-up time
and/or the ocular protection index). The NSATD reduces
Qocular discomfort associated with div eve. As such, the
compositions of the invention are comfortable npon irstii-
lation into the eve, and may be used for relief of acute or
chronic dry eye disease, ard are particelarly suitable for bath
intermittent and long term use. The concentration of the
NSAID 15 at a level that is sufficient ic reduce discomfort,
without creating an anesthetic effect. The concentration of
the NSAID in combination with the tear substitute compo-
rent(s) also is at a level which wonld be expected to have
reduced adverse effects associated with current FDA
approved formulations of NSADs markered for the treat-
ment of acute ocular inflammation and pain, including
without Jimitation, corneal damage, delayed wound healing,
and ccular discomfort. As such, the comfortable opathalmic
formulations described herein will treat signs and symptors
of dry eye, increase patient compliance in the use of such
formmutations for the weatment and/or prevention of signs
and symptoms associated with dry eye disease and/or ocular
discomfort.

{0054] Exemplary NSAIDs suitable for use in the com-
positiens of the invention include, bur are nat limited 1o,
agents that inhitit the cycloxygenase (COX)-1 andior -2
enzyme, including but not limired to propionic acids such as
naproxen, furbiprofen, oxaprozin, ibuprofer, ketoprofen,
fenoprofen: ketorolac romethamine (and the other com-
pounds described as being opthalmologically effective in
LS. Pat. No. 4,454,151 to Waterbury, issued Jun. 12, 1984,
the pertinent porfions of which are incorporated herein by
reference); acetic acid derivarives suck as sulindac,
indomethacin, and ctodolac; phenylacetic acids such as
diclofenac (and the other compounds described as being
cpthalmologically effective in U.S. Pat. No. 4,960.799 to
Nagy, issued Oct. 2, 1990, the pertinent portions of which
are incorporated heretn by reference), bromfenac, and supro-
fen; arvlacetic prodrugs such as sepafenac, and amfenac;
salicyclic acids, such as aspirin, salealate, difiunisal, choline
magnesium trisalicylate (CMT); para-aminophenocl detiva-
tives such as acelaminophen; naphthylalkanones such as
nabumetone; enolic acid derivatives such as piroxicam and
meloxicam; femanates such as mefenamic acid. meclofe-
ramate and flufenamic acid; pyrroleacetic acids such as
olmetin: and pyrazolones such as phenvlbutazone, COX-2
selective inhibitors such as celecoxib, valdecoxib, pare-
coxib, etoricoxib, and luaricoxib; including all esters and
pharmacestically acceptable salts thereof.

[0055] The compositions of the invention comprise a low
dose NSAID in an amount effective to relieve acute or
chronic corneal discomfort without causing anesthesia or
darmage 10 the cornea upon repeated. long term adminisira-
tion. Anesthesia can be measured in the eye using methods
known in the art, such s Cochet-Bonger testizg, or other
type of esthesiometer. “Low dose NSAID” as used herein
refers to a dose lower than current FDA approved oph-
thalmic NSAID formulations marketed for the treatment of
acuie ocular inflammation, e.g., inflammation associated
with post-ocular surgery. For example, dosages of oph-
thalmic NSAID formulations currently marketed for the
treatment of acute ocular inflammation and pain are as
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follows: ketorolac tromethamine 0.5% (Acular®), ketorolac
tomethamme 0.4% (Acular L3®), diclofenac 0.1%
(Voltaren®), bromfenac 0.09% (Xibrom®), nepafenac 0.1%
(Nevanac®), fhubiprofen 0.03% (Ocufen®), and suprofen
1%. Preferably, the low dose NSAID in the pharmacentical
compositions of the invention is about 10-80%, more pref-
erably about 30-80%, even more preferably about 40-65% of
the dose of ophthalmic NSAID formulations marketed for
the treatment of acute ocular inflammation,

6056] The phammaceutical ophihalmic formulations of the
invention typically contain an effective, low dosage amoum,
e.g.. 0.001% to 196 wilvol, preferably ahout 0.003% to 0.8%
of an active ingredient (e.g., the NSAIDY), suitable for short
and Jong temn use for the treatment of acute or chropic
conditions. The amonnt of active ingredient will vary with
the particular formulation and the disease state for which it
is intended. For cxample, effective amounts of ketorolac
trovnethamine (also referred to herein as ketorolac) range
from about 0.04% to about 0.3%, preferably about 0.10% 10
about 0.3%, more preferably abhout 0.13% to about 0.30%,
even more preferably about ¢.15% to about 0.26%; effective
amotnts of flurbiprofen range from about 0.003% to about
0.024%, preferably about 0.009% to about 0.024%, mare
preferably abour 0.012% 10 abour 0.0195%; effective
amounts of nepafenac range from about 0.01% to abowt
0.08%, preferably abcut 0.03% to about 0.08%, more pref-
erably about 0.04% to about 0.065%; effective amounts of
suprofen range from about 0.3% 1o about 0.8%, more
preferably about 0.4% 1o about 0.65%; effective amounts of
bromfenac range from about 0.009% to about 0.072%,
preferably abaut 0.027% io about 0.072%, more preferably
about 0.036% to about 0.039%; effective amounts of
dicfofenac rapge from about 0.01% to about 0.08%, prefer-
ably abown 0.03% w0 about 0.08%. more preferably about
0.04% to about 0.065%; and effective amounts of
indomethacin range from abour 0.01% 1o about 0.1%, pref-
erably about 0.03% to about 0.08%, more preferably about
0.04% 10 about 0.063%.

[0057] A varety of tear substitute components are known
in the art and include, but are not limited to: polyols such as,
giyeerol, glycerin, polyethylene glycol 304, polyethylene
glveo} 400, polysorbate 80, propylene glycol. and ethylere
glycol. polyvinyl alcohol, povidone, and polyvinylpyrroli-
done; cellulose denvatives such hydroxypropyl methyl cel-
lujose {also known as hypromellose), carboxymethyl celhu-
lose sodivm. hydroxypropyl cellulose, hydroxyethyl
ceflulose, and methyl celluiose; dextrans such as dexiran 70;
waier soluble proteins such as gelatin; carbomers such as
carbomer 934P, carbomer 941, carbomer 940 and carbomer
G74P: and gums such as HP-guar, or combinations thereof.

[0038] Many tear substitutes containing such components
are commercially available, which include, but are not
limited to celiulose esters such as Bion Tears®, Celhivise®,
GenTeal®, OccuCoxm®, Refresh®, Teargen 1€, Tears Naw-
rie®, Tears Naturale®, Tears Naturale Free®, and Ther-
aTears®: and polyviny! alcohols such as Akwa Tears®,
HypoTears®, Moisture Eves®, Murine Lubricating®, Sys-
tane® Lubticant Eye Drops, and Visine Tears®. Tear sub-
stitutes may also be comprised of paraffins., such as the
commercially available Lacr-Lube® ointments. Other com-
mercially available cintments that are psed as tear substi-
nites mclude Tubrifresh PM®, Moisture Eyes PM® and
Refresh PM®.
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[0059] In a preferred embodimeni, the tear substitute, or
ope or more components thereof, is an aqueous solution
having a viscosity in a range which optimizes efficacy of
supporting the tear film while minimizing bluring, lid
caking, ete. Preferably, the viscosity of the tear substituze, or
one or mere companents thereot, ranges from 30-150 cen-
tipoise {cpi). preferably 30-130 cpi, more preferatly 50-120
cpi, even more preferably 76-120 ¢pi, In some embodi-
ments, the viscosity of the tear substiwte. or one or more
companents thereof, ranges from about 50-50 cpi.

{0060] In some embodiments, the tear suhstituts, or one or
more components thereof is buffered to a pH 5.0 10 9.0,
preferably pH 5.5 to 8.5, more preferably pH 610 8, with a
suitable sali {c.g., phosphate salts}. In some embodiments,
the tear substitute further comprises one or more ingredients,
including without limitation. glycerol, propyleneglycerol,
glycine. sodium borate, magnesium chloride, and zinc chlo-
ride.

[0661] In one preferred embodiment of the invemion, the
tear substinite comprises hydroxypropylmethyl cellulose.
For example, without limitation, a tear substitute which
comprises hydroxypropyl methy] cellulose is GenTeal®
lubricating eve drops. GenTeal® {CibaVision-Novartis) is a
sterile lubricant eye drop containing hydroxypropylmethyl
cellulose 3 mg/g and preserved with sodium perborate.
Other examples of an HPMC-based tear are provided. Prepa-
ration and use of one such tear is described in U S, Pat. No.
6.806.364. which is expressly incorporated bv reference
Lerein in irs entirety. This tear contains 0.2 to 2.5 {e.g.. 0.5
to 0.8} percent by weight of hydroxypropylmethyl cellulose,
0.045 10 0.065 {eg. 0.03 to D.06) percenr by weight 2
calcium salt, and 0.14 to 1.4 (e.g., 0.3 ta 1.2) percent by
weight a phosphate salt. This tear has a viscosity of 20 fo 150
(2., 50 to 90} centipoise and is buffered to a pH 3.5 10 8.5
{e.g., 6 to 8) with a phosphate salt or other switabie saits. It
may firrther contain one or more of the followiag ingredi-
ents: (.5 to 1.0 percent by weight glycerol, 0.5 1o 1.0 percent
by weight propyleneglycerol, 005 10 0.05 percent by weight
glycine, 0.006 to 0.08 percent by weight sodium borate.
(.025 to 0.10 percent by weight magnesium chiloride, and
0.001 to 0.0] percent by weigh: zinc chloride.

[0062] In another preferred emntodiment, the tear subsii-
wte comprises carboxymethy] cellulose sodium. For
example, withour limitation, the tear substimie which com-
prises carboxymethyl cellulose sodium is Refresh® Tears,
Refresh® Tears is a lubricating formulaticn similar 1o nor-
mal tears, containing a mild non-sensitizing preservative,
stabilised oxychloro complex (Purite™), that ultimazely
changes into components of natural tears when used.

[0063] In certain embodiments, the one or more tear
substitute camponents acts as the pharmaceutical carrier(s).

[0064] In certzin embodiments, the pharmacentical com-
rositions of the invention may comprise combinations of at
least two NSAIDs and one or more tear substine compo-
aents. In other embodiments, the topical formulations of the
invertion may comprise one or more apt-allergenic agents
and a combination, of one or more tear substinne compo-
nenis,

[00651 The pharmaceutica! compositions of the invention
described above may additionaily comprise other active
ingredients, including. but not limited to, vasoconstrictors,
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anti-allergenic agents, anti-infectives, steroids, anesthetics,
anti-inflammatories, analgesics, dry eye agems (e.g. secre-
tagogues, mucomimetics, polymers, lipids, antioxidants),
eic., or be administered in conjunction (simuhaneously or
sequentiatly) with pharmaceutical compositions comprising
other aclive ingredienis, including, but not limited to, vase-
constrictors, anti-allergenic agents, anti-icfectives, steroids,
anesthetics, anti-inflammatorias, znalgesics, dry eye agents
(e.g. secretagogues, mmcomimetics, polymers, lipids, anti-
oxidants), eic.

"0066] For example, the NSAID/tear substitute composi-
tions of the invention may be used in combination with
another pharmaceutical composition, such as a prescription
drug like Restasis™ (cyclosporine ophthalmic emulsion,
0.05%). It may be used simubtanecusly with another phar-
maceutical composition, or in sequence. For example. the
NSATD/tear substitute compositions of the invention may be
administered to & subject in the ramp up period before
another administered phammaceutical begins to be effective
in the subject. In certain embodiments, the NSAID/tear
substitute compositions of the invention may be used in a
marnner such that they serve as a replacement for a prescrip-
tion drug like Restasis™.,

"0067] The NSAIDs and other active ingredients of the
pharmaceutical compositions may be in the form of a
pharmaceutically acceptable salt.

[0068] Preferably, the phamsacentical compositions
according to the present invention will be formulated as
solutions, suspensions, ointments, gels, sustained release
formulation, and other dosage forms for topical administra-
tion or for sustained release delivery. Aqueous solntions are
generally preferred. based on ease of formulation, as well as
a patient’s ability to easily administer such compositions by
means of instilling one to ™o drops of the solutions in the
affected eyes. However, the compositions may also be
susperistons, viscous or semi-viscous gels, or other fypes of
solid or semi-solid compositions, or those appropriate for
sustained release.

[0069] Any of a variety of carriers may be used in the
formulations of the present invention including watar, mix-
aurss of water and water-miscible solvenis, such as C,-to-
C;-alkanols, vegetable cils or minera] oils comprising from
0.5 10 5% non-taxic waler-soluble polymers, natural prod-
ucts, such as gelatin, alginates, pectins, tragacanth, karaya
gum, xanthan gum, carrageenin, agar and acacia, starch
derivatives, such a5 starch acetate and hydroxypropyl starch,
and also other synthetic products, such as polyviny] aleohol,
polyvinylpyrrolidone, pelyvinyl methy] ether, polyethylene
oxide, preferably cross-linked polyacrvlic acid, such as
neutral Carbopol, or mixtures of those polymers. The con-
cenfration of the carrier is, typically, from 1 to 100000 times
the concentration of the active ingredient.

[0076] Additional ingredients that may be inciuded in the
formulation include tonicity enhancers, preservatives, solu-
bilizers, stabilizers, non-toxic excipients, demulcents,
sequestering agents, pH adjusting agents, co-solvents and
viscosity building agents.

(8071] For the adjustment of the pH, preferably to a
physiclogical pH, buffers may especially be useful. The pH
of the present solutions should be maintained within the
range of 4.0 to 8.0, more preferably about 4.0 to 6.0, more
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peeferably about 6.5 o0 7.8. Suitable buffers may be added,
such as boric acid, sodium borate, potassium citrate, citric
acid, sodium bicarbonate, TRIS, and various mixed phos-
phate buffers (including combinations of Na,HPQ,,
NaHPO, and KH,PO,) and mixtures thereof. Generally,
buffers will be used in amounts ranging from about 0.05 1o
2.5 percent by weight, and preferably, from 0.1 to 1.5
percent.

f0072] Tonicity is adjusted if needed typically by tonicity
enhancing agents. Such agents may, for example be of ionic
and/or non-ionic type. Examples of ionic tonicity enbancers
are alkali metal or earth metal halides, such as, for exarple,
CaCl,, KBr. KCl, LiCl, Nal, NaBr or NaCl, Na,80, orboric
acid. Non-ionic 1onicity erhancing agents are, for example,
urea. glveerol, sorbitol. mannitol, propylene glycol, or dex.
trose. The aqueous solutions of the present invention are
typically adjusted with tonicity agents to approximate the
osmotic presswe of normal lachrymal fluids which is
equivalent to a 0.9% solution of sodium chloride or a 2.5%
solution of glycerol. An osmolality of about 225 10 400
mOsmvkg is preferred, more preferably 280 to 320 mQsm.

[0073] In certain embodiments, the formulations of the
invention additionally comprise a preservative. A preserva-
tive may typically be selected from a quaternary ammonium
30 compound such as benzalkonium chloride, benzoxoninm
chloride or the like. Benzalkonium chloride is beter
described as: N-benzyl-N—{C,-C, ; alkvl}-N.Ndimethylam-
monium chloride. Examples of preservatives different from
quaternary emmogivm salts are allyl-mercury salts of
thiosalicylic acid, such as, for example, thiomersal, phe-
oyhnercuric nitrate, phenylmercuric acetate or phenylmer-
curic borate. sodiwn perborate. sodium chlorite, parabens.
such as, for example, methylparaben or propylparaben,
alcohols, such as, for example, chlorobutanol. benzy! aleo-
hol or phenyl ethanol, guanidine derivatives, such as, for
example, chlorokexidine or polybexamethylene biguanide,
sodium perborate, Germal 1! or sorbic acid. Preferred pre-
servatives are guaternary ammoniom compounds, in par-
ticutar benzalkonium chloride or its dervative such as
Polyquad (see U.S. Pat. No. 4.407,791), alkyl-mercury sals
and parabens. Where appropriate. 2 sufficient amount of
preservative i3 added 1o the ophthalmic composition to
ensure profection against secondaty confaminations during
use caused by bacteria and fangi.

[0074] In other embodiments, the formulations of this
invention do not include a preservative. Such formulativns
would be vsefut for patients with dry eye, patients who wear
comtact lenses, or those who use seversl topical ophthalmic
drops and’or those with an alreadv compromised ocular
surface (e.g. dry eye} wherein lim¥ting exposure ta 4 pre-
servative may be more desirable.

[0075] The formulation of the invention may additionally
require the presence of a solubilizer, in particular if the
active or the inactive ingredients teads to form a suspension
or an emulsion. A solubilizer switable for an above con-
cerned composition is for example selected from the group
consisting of tyloxapol, fany acid glveercl polvethylene
glveol esiers, fatty acid palyethyiene glyce} esters, polveth-
ylene glvcols, glycerol ethers, a cyclodextrin (for example
alpha-, bera- or gamma-cyclodexmwin. e.g. alkylated,
hydroxyalkylated, carboxvalkylated or alkyloxycarbonyl-
alkylated derivatives, or mono- or diglvcosyl-alpha-, beta-
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or gamma-cyclodextng, mone- or dimahiosvi-aipha-, beta-
or gamma-cyclodextrin or panosyl-cyclodextrin), polysor-
bate 20, polysorbate 80 or mixtures of those compounds. A
specific example of an especially preferred solubiiizer is a
reaction product of castor o1} and ethylene oxide, for
example the commercizal products Cremephor EL® or Cre-
mophor RH40®. Reaction praducts of castor oil and ethyl-
ene oxide have proved to be particularly good solubilizers
that are tolersted extremely well by the eve. Another pre-
ferred solubilizer is selected from tyloxapel and from a
cyelodexirin. The concentration vsed depends especially on
the concentration of the active ingredient. The amount added
is typically sufficient 1 sclubilize the active ingredient. For
example, the-concentration of the-solubilizer is from 0.1 to
5000 times the concentration of the active ingredient.

[0076] The formulations may comprise further non-toxic
excipients, such as, for example, emulsifiers, wetting agents
or fillers, such as, for example, the polyethylene glycols
designated 200.300,400 and 600, or Carbowax designated
1000, 1500,4000,6000 and 10000. The amount and type of
excipient added is in accordance with the particular require-
ments and is generally in the range of from approximately
0.0001 10 approximately 90% by weight.

[0077] Other compounds may also be added 1 the for-
mulations of the present invention to increase the viscosity
aof the carrier. Examples of viscosity enhancing agents
inclede, but are not limited jo: polysaccharides, such as
hyaluronic acid and its salts, chondroitin sulfate and its salts,
dextrans, various polymers of the cellulose family; vinyl
polymers; and acrylic acid polyme:s.

[0078] 2. Packaging

[0079] The formulations of the present invention may he
packaged as either a single dose product or a muli-dose
product. The single dose product is sterile prior to opening
of the package and 21l of the composition in the package is
intended to be consumed in one or several applications to
one or both eyes of a patient. The use of an antimicrobial
preservative to maintait: the sterility of the composition after
the package is opened is generally unnccessary. The formu-
lations, if an ointment formulation, may be packeged as
eppropriate for an ointment, as is known to one of skill in the
ar..

(0080] Multi-dose produets are also sterile prior 10 open-
ing of the package. However, because the container for the
tomposition may be opened many times before all of the
compasition in the container is consumed, the multi-cose
products must have sufficient antimicrobisi activity to
ensure that the compositions will not become contaminated
by microbes as a result of the repeated opening and handling
of the conrainer. The level of antimicrobiai activity required
for this purpose is well known to those skilled in the art, and
¢ specified in official publications, such as the United States
Pharmacopoeia (“USP”) and other publications by the Food
and Drug Administration, and corresponding publications in
other countries. Detailed descriptions of the specifications
for preservation of ophthalmic pharmaceutical products
against mierobjal contamination and the procedures for
evaluating the preservative efficacy of specific formalations
are provided in those publications. In the United States,
preservative efficacy standards are generally referred to as
the “USP PET™ requirements. {The acrenvin “PET™ stands
for *preservative efficacy testing.”)
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[0081] The use of a single dose packaging arangement
elimingtes the need for an anti-microbial preservative in the
compositions, which is a significant advantage from a medi-
cal perspective, because conventional antimicrobial agents
utilized to preserve ophthalmic compositions (e.g., benza-
Ikonium ckloride) may cavse ccular irtitation, partieularly in
patients suffering from dry eye conditions or pre-existing
acular irritation, or patients using multiple preserved prod-
ucts. However, the single dose packeging arrangements
currently available, such as small volume plastic vials pre-
pared by means of a process known as “form, fil! and seal”,
have several disadvantages for manufacturers and consum-
ers. The principal disadvantages of the single dose packag-
ing systems are the much larger anantities of packaging
materials required, which is hoth wasteful and costly, and the
incorvenience far the consumer. Also, there is a risk that
consumers will not discard the single dose contaipers fol-
lowing application of one or two drops 1o the eyes, as they
are instrucied to do, but insicad will save the opened
container and any composition remaining therein for later
use. This improper use of single dose products creates a risk
of microbial contamination of the single dose product and an
associaied risk of ocular infection if a contaminated com-
position is applied to the eyes,

{0082] While the formulations of this invention: are pref-
erably formulated as “ready for use™ aqueous solutions,
altermative formuiations are contemplated within the scope
of this invention. Thus, for example, the active ingredients.
surfactants, salts, chelating agents, or other components of
the ophthalmic solutien, or mixtures thereof, can be Ivo-
philized or otherwise provided as a dried powder or tablet
ready for dissolution (e.g.. in deiontzed, or distilled) water.
Because of the self-preserving namre of the solution, sterile
water is not required.

[0083] 3. Methods of Use

[0084] The invention features methods of treating and/or
preventing the signs and symptoms associated with dry eye
and/or eye iritation in 2 subject comprising use of the nove!
formulations described above. For example, a method of
treating and/or preventing dry eye and/or eye imitation may
comprise zdministering to the eye surface of the subjectin
reed thereof a formulation comprising an effective amount
of at least one NSAID and a 1ear substingte, or one or more
components thereof, in a pharmacentically aceeptable car-
risr.

[0085] Provided also are methods of increasing the tear
film break-up time (TFBUT) of a subject’s 1ear flm, com-
prising administering 10 the eve surface of the subject in
need thereof a formulation comprising an effective amount
of at least one NSAID and a tear substitute, or one or more
componems thereof, in a pharmaceutically accentable car-
TIEr.

[0086) Provided also are methads cf increasing the ocular
protection index (OPI) of a subject’s eve, comprising admin-
istering 1o the eye surface of the subject in need thereof a
formulation comprising an effective amount of at least one
NSAID and a tear substitute. or one or more components
thereef, in a pharmaceutically acceplable carrier.

[0687} Provided also are methods for improving, trezting,
relieving, inhibiting, preventing, or otherwise desreasing
ocular discomfort in a subject comptising administering to
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the eye surface of the subject in need thereof a formulation
comprising an effective amount of at least one NSAID and
& tear substitute, or one or more components thereof, in a
pharmaceutically acceptable carrier.

[0088] Additionally provided are methods for decreasing
the adverse effects associated with the administration of an
NSAID to the eye; compnsing administering to the eye
surface of the subject in thereof a formulation comprising an
effective amount of at least one NSAID and a tear substitute,
or ope or more components thereof. Examples of an adverse
effect associated with the administration of an NSAID to the
eve include but are not limited to carneal damage, delayed
wonnd healing, and ocular discomfort.

[0089] The effective amount of NSAID: in the formula-
tion will depend con absorption, inactivation, and excretion
rates of the drug as well as the delivery rate of the compound
from {he formulation, and will be suitable for short or long
term use for the treatment of acute or chronic conditions,
respectively. It is to be noted that dosage values may also
vary with the severity of the condition to be alleviated. It is
to be further understocd that for any particular subject,
specific dosage regimens should be adjusted cver time
according to the individual need and the professional judg-
ment of the persen administering or supervising the admin-
istration of the compositions. Typically, dosing will be
determined using techniques known to one skilled in the art.

[0090] The dosage of any compound of the present inven-
tion will vary depending on the symptoms, age and other
physical characteristics of the patient, the nature and severity
cf the disorder 1o be treated or prevented, the degree of
comfort desired, the ronte of administration, and the form of
the supplement. Any of the subject formulations may be
administered in 2 single dose or in divided doses. Dosages
for the formulations of the present invention may be readily
determined by techniques known to those of skill in the art
or as taught herein.

[0991] An effective dose or amount, and any possible
effecis on the timing of administration of the forrmulation,
may need to be identified for any particular formulation of
the present invention. This may be accemplished by routine
experiment as described herein. The effectiveness of any
formulation and method of treatment or prevention may be
assessed by administering the formulation and assessing the
effect of the administration by measuring one or more
indices associated with the efficacy of the NSAID conipo-
sition and with the degree of comfori to the patient, as
described herein, and comparing the post-rreatment values
of these indices to the values of the same indices prior to
treatment or by comparing the post-ireatment values of these
indices to the values of the same indices using a different
formulation.

[0092] The precise ime of admimstraticn and amount of
eny partieular formulatien that will yield the most effective
treatment in a given patient will depend npon the activiry,
pharmacokinetics, and bioavailability of a particular com-
pound, physiological condition of the patient (including age,
sex, disease type and stage, general physical condition,
responsiveness 10 & given dosage and type of medication),
route of administration, and the like. The guidelines pre-
sented herein may be used to optimize the treatment, e.g.,
determine the optimum time and/or ameunt of administra-
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tion, which will require no more than routine experimenta-
ticn consisting of monitoring the subject and adjusting the
dosage and/cr timing,

[6093] The combined use of several NSAIDs formulated
into the compasitions of the present invention may reduce
the required dosage for any individual component because
the onsct and duration of effect of the different components
may be complimentary. In suck combined therspy. the
different NSAIDs may be delivered together or separaiely.
and simuitaneously or at different times within the day.

[0094] Efficacy of the formulations and compositions of
the invention in treating and preventing the signs and
symptoms associated with dry eye disease and/er ocular
irmitation may be assessed by measuring changes in ear film
break-up time, changes in ocular protection index, and level
of ocular comfort. An increase in tear film break-up time
andfor ocular protection index in 2 subject, following admin-
istration of the formulations and compositions of the inven-
tion as compared to TFBUT and or OP] prior to adminis-
ration, indicates that the formulaticn is effective in treating
and preventing signs and symptoms associated with dry eye
digease andfor ocular irritation. TFBUT may be measured
using various methods, including but not limited 1o fllumi-
nation of the eye following instillation of sodium fuarescein
in the cyve, or equivalents thereef. An increase in ocular
comfort or decrease in ocular discomfort in a subject fol-
lowing administration of the formulations and compositions
of the invention as compared to ocular cemifort level prior to
administration, indicates that the formulation is effective ia
treating ard preventing signs and symptoms associated with
dry eve disease and/or ocuar irritation. QOciiar comfort level
may be assessed by various methods, including but not
limited to subjective scales (for example bui not limited to,
standardized subjective scales that determine gcutar discem-
fort as mild, moderate, severe, or 0, 1, 2, 3, 4, etc,, or other
appropriate scale), reflexive response (eg., flinch-reflex),
and physiological response, including but not limited to
changes in heart rate, blood pressure, and perspiration levels.

[0095] 4. Kits

[66967 In stll another embodiment, this mvention pro-
vides kits for the packaging and/or storage and/or use of the
formulations described herein, as well as kits for the practice
of the methods described herein. Thus. for exampie, kits
may comprise One or more containers coniining one or
more ophthalmic solutions, ointments, gels, sustained
release formulations or devices, suspensions or formula-
tions, 1ablets, ar capsules of this invention. The kits can te
designed to facilitate one or more aspects of shipping, wvse,
and storage.

[0097] The kits may optionally include insiructional mate-
rials containing directions (i.e., protocols) disclosing means
of use of the formulations provided therein. While the
instructional materials fypically comprise written or printed
materials they are not limited to such. Any medium capable
of storing such instructions and communicating them 13 an
end user is contemplated by this mnvention. Such media
include, but are not limited o electronic storage media {e.g.,
ragnetic discs, tapes, cartridges, chips), optical media (e.g.
CD ROM). and the like. Such media may include addresses
ta internet siles that provide such instructional materals.

[0098] All publications and patents mentioned herein are
hereby incorporated by reference in their entirety as if each
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individual publication or patent was specifically and indi-
vidually indicated to be incorporated by reference. In case of
corflict, the present application, including any definitions
herein. will control.

EXAMPLES

[0099] The invention now being generally described, it
will be more readily understond by reference to the follow-
ing examples which are included merely for purposes of
illustration of certain aspects and embodiments of the
present invention, and are not intended to limit the invention
in any way.

Example 1

Formulation of Acular (Ketorolac Tromethamine)
with a Carboxymethy! Cellulose (CMC)-Based
Artificial Tear

(0100} The following swdy compared the efficacy of
ketorolac tromethamine 0.5% ophthalmic solution

{Aculark), Acular® combined with a CMC-based artificial
tear {Refresh®) (1:1 dilution, final concentration Ketorolac
tromethamine 0.25%), and Refresh® alone, in reducing
ocular discomfort.

(01017 A specially developed chamber called the con-
trollad adverse environment (CAE) was used as a mode! for
evaluating ccular discomfort caused by irritation. The CAE
is a chamber in which humidity is controlled at a Jow level,
end temperattre, wind fiow, lighting and visuzal tasking are
all controlled. Patients who enter the CAE will develop
ocular discomfor over time. This mode] allows for the
precise evaluation of agents which can act to treat dry eye
and/or ocular irritation.

f0102] Baseline ocular exams were performed by an oph-
thalmolcgist on eighteen subjects. Subjects then entered the
CAE and remained for 60 minutes. Every 5 minutes the
ocular discomfort of each eye was assessed by the subject on
a standardized 0-4 ocular discomfort scale, and was recorded
by study staff. When an eye manifested a score of at least 3
at two cansecutive assessments, 1-2 drops of either ketoro-
lec tromethamine 0.5% ophthalmic solution, combined
ketorolac tromethamine 0.25%/Refresh® formulation, or
placebo (Refresh® artificial tear alone), was instilled into
the cye. Subjects recorded comfort of the drop immediately
following instillation of the drop on a 0-9 comfort scale
(0=exiremely comfortable and 9=exiremely uncomfortable)
and remained in the CAE 90 more mimutes, with ocular
discomfort assessments.

10103] Each eye was dosed and assessed separately when
it reached a score of af least 3 at two consecutive measure-
ments during the initial CAE exposure.

[0104] An exit ocular exam was performed following the
60 minute follow-up CAE exposure by an ophthatmclogist.

[0105] Ketornlac tromethamine 0.5% ophthalmic solution
(N=8 eyes) showed a reduction in ocular discomfort scores
compared with placebo (N=7 eves) following dosing when
subjects were exposed to the CAE. The reduction was
evident starting at 15 minutes of exposure in the CAE
posidosing. The ketorolac 0.25%/Refresh® combined for-
mulation {N=5) also showed a reduction in ocular discom-
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fort scores compared with placebo (N=3) following dosing
when subjects were exposed to the CAE. The reduction with
the combined ketorolac 0.25%/Refresh® formulation was
evident at 40 minutes post-instillation of treatment, While
the effect of the combined ketorolac 0.25%/Refresh® for-
mulation was less than that of ketorolac 0.5%, there was still
evidence that the combined ketornlac 0.25%/Refresh® for-
mulation reduced discomfort,

{0106] The comfort of the drop immediately following
instillation in the eve was superior in the placebo and the
combined ketorclac 0.25%/Refresh® formulation treated
eves than the ketorolac 0.5% ophthalmic solution treared
eyes. There was no difference between the comfort of the
combined ketorolac 0.23%/Refresh® formulation and pla-
cebo drops. Thus, a drop consisting of a concentration less
than currenily available Acular® (0.5% ketorolac oph-
thalmic solution) was more comfortable when placed in the
eve but still acted to ireat ocular discomfort due w irritation.
It can be expected that further dose range testing can identify
a concentration higher than 0.25% but less thar 0.5% which
is more comfortable than 0.5% but i more efficacious than
0.25%. Other concentrations wiik these characteristics are
also intended to be encompassed in this invention,

[03107} The data (FG. 1) shows that a concentration: of 2
topical NSAID can be identified which is able to reduce
ocular discomfort.

Example 2

Formulation of Acular® (Ketorolac Tromethamine
0.5% Ophthalmic Sclution) with a
Hydroxypropylmethyl Celivlese (HPMC)-Based
Arificial Tear

[0108] The following study compares the efficacy of an
HPMC-based artificial tear with a combined formulation of
Acular® and an HPMC-based artificial tear (1:1 dilution,
final concentraiion ketorolac 0.25%), in reducing ocular
discomfort.

[0168] Baseline ocular exams were performed by an oph-
thalmologist on eight subjects. Subjects then eniered the
CAE (described in Example 1) and remaimed for up 10 50
minutes. Every 5 minutes the ocular discomfort of each eve
was assessed by the subject on a standardized 0-4 ocular
discomfort scale, and was recorded by study staff. When ar.
eye manifested a score of at least 3 at two consecurive
assessments, 1-2 drops of the HPMC-based tear was
instilled in one eye and 1-2 drops of the combined Acular®/
HPMC-tased tear formalation in the contralateral eve. Sub-
lects recorded comfort of the drop immediately following
instillation of the drop on a 0-9 comfort scale {O=extremely
comfortable and 9=exiremely uncomfortable) and remained
in the CAE 60 more minutes, with ocular discomfort assess-
meats every 5 minutes.

[0110) Each eye was dosed and assessed separately when

it reached a score of ar least 3 at two consecutive measure-
ments during the initial CAE exposure.

[0111] An exit ocular exam was performed following the
60 minute follow-up CAE exposure by an ophthalmelogist.
[0112] FIG. 2 depicis the resuits of this study. The com-
bined AcwlarB/HPMC-based tear formulation {final zoncen-
tratton ketorotac 0.25%) significamly improved ocular dis-
comfort during CAE challenge. The HPMC-based tear
reduced the ocular stinging typically associated with ketoro-
fac upon instillation.
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Example 3

Tear Film Break-Up Time (TFBUT)

[0113] The “tear film break-up time” or “TFBUT™ test, an
index of the severity of dry eye syndrome, can be used 10
measure the efficacy of a solation in maintaining the tear
film. It is correlated with the degree of ocular discomfort a
subject may feel. In a studv involving hundreds of subjects,
over 70% reported ocular discomfort witlin ! second of tear
film break-up. On average, the tear film in 4 normal eye
breaks up in 7.1 seconds. In contrast, the tear film in a “dry
eye” breaks up in an average of 3.2 seconds. Thus, agents
having the ability to increase the TFBUT could be used in
treating and preventing drv eye.

[0114] For example, the TFBUT may be assessed as
follows, A patient’s eye is first tnstilled with 2% sodium
fluorescein. After the fluorescein instillation, the patient
places his or her head in a slit lamp, and the investigaior
views the eye under cobalt blue iltumination. The patient is
instrucied to blink three times and hold the eves open at
normal aperture afier the third blink.

[6115] A stop watch is staried when the eye is opened
following the third blink, and is swpped when the investi-
gator identifies a region of tear film break-up that has started
to expand. The region of tear film break-up is identifiable by
black voids in the otherwise confluent appearing tear film.
The eye is video taped during the test.

[0116] The efficacy of the ophthalmic solutions described
in Examples 1 and 2 on the TFBUT in dry-eye patients may
be tested as follows, First, a TFBUT baseline for each
patient is established. One or two drops of the ophthalmic
formulation is then applied into one eye of each patient and
the TFBUT 1s measured at 5, 10, 15, 30, 45, and 60 minutes
after the application.

[0117] The TFBUT may be used 1o derive an ocular
protection index {OPI} (Nally L, Ousler G W, Abelson M B,
Ocular discomfort and tear film break-up time in dry eve 25
patients: a correlation. IOVS 2000 41; 4 (ARVO Abstract):
1436.), which is obtained by dividing the TFBUT by the
time in seconds between blinks (the infer-blink imterval, or
“IBI"). An OPT of 1 or more thas 1 {that is, the TFBUT is
greater than or equal to the IBI) indicates a tear-protected
ocular surface, with minimized signs or symptoms of drv
eye. An OPI of less than 1 (that is, the TFBUT is less than
the IBI) indicates an unprotected ocular surface, with exac-
erbated signs or svmotoms of dry eye.

Example 4

Formulation of Various NSAIDs with an
HPMC-Based Artificial Tear

[0118] The following study compares the efficacy of an
HPMC-based artificial tear with varcns 1.1 tear:NSATD
combined formulations. The following commercially avail-
able ophthalmic NSAIDS were diluted 1:1 with an HPMC-
based arificial tear: ketorolac tromethamine 0.4% (Acular-
LS®), vieMing an effeclive concentration of ketorolac
womethamine 0.2%; diclofenac 0.1% (Voltaren®) yielding
an effective concentration of diclofenac ¢.05%; bromfenac
0.09% (Xibrom®) vielding an effective concentration of
0.045%, and nepafenac (1% (Nevanac®), vielding an
effective concentraticn of nepafenac 0.05%.
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0119} The HPMUC-based tear used in this stdy was
comprised of 0.8% sodium chloride, 0.7% HPMC K4M, and
had a pH of 7.420.1, and a viscosity of 50 centipoise {cpi}.

[0120] The CAE chamber described in Fxample I was
used as & mode] for evalualing ocular discomfort caused by
irritation. Subjects entered the CAE and remained for up 1o
30 mimnes. Every 5 mimutes the ocular discomfort of each
eye was assessed by the subject on & standardized 0-4 ocular
discomfort scale (O=no discomfort, 4~worst discamfort),
and was recorded by study staff. When an eye manifested a
score of greater than or equal 10 3 at two comsecutive
assessments. 1-2 drops of the HPMC-based 1ear was
instilled in one cye, and 1-2 drops of the combined NSAID/
HPMC-based tear formulation in the contralaterz] eve, in a
randemized fashion. Subjects recorded comfort of the drop
immediately fellowing instillation of the drop on a 0-8
comfort scale (Q=extremely comfortable and 9=extremely
uncomfortable) and remained in the CAE 60 more minuies,
with ocular discomfort assessments every 5 minutes.

[0121] FIGS. 3-6 depict the results of this study. It was
observed that 3 of the 4 combined NSAID/HPMC-hased tear
formwlations reduced ocular discomfort during the CAE
challenge (see FIGS. 3-5). The combined Acular LS®/
HPMC-based tear formulation (final concentration ketorolac
0.2%) yielded the maximal reduction in ocular discomfort
compared to the other NSAIDs tested at the given concen-
trations. While the combined Voltaren®/HPMC-based tear
formulation, at the concentration tested, was not more
effective than the HPMC-based tear formulation alone (see
FIG. 6), the formulation was still effective in reducing ocular
discomfort. Additional stdies will be designed to tsst a
concentration range of Voltaren® combined with a variety of
artificial tears (including but not limited 1 CMC and
HMPC-based artificial tears), ranging in viscosity, to deter-
raine the appropriate formulation whereby Voltaren com-
tined with a tear substitule is more efficacious in reducing
ocuiar discomfort in subiects exposed to the CAE challenge.

Pxample 5

Formulation of 0.25%, 0.123%, and 0.06%
Ketorolac with an HPMC-Based Arificial Tear

[0122] The following study compares the efficacy of var-
ous concentrations of ketoralac womethamine in formula-
tien with an HPMC rear component. The HPMC-based tear
used in this stedy was coniprised of 0.8% sodium chloride,
0.72% HPMC Kd4M, and had a pH of 7.420.1, and a
viscosity of 70 centipoise {cpt).

[0123] Xetorelac tromethamine was formulated at a final
concentration of 0.25%, 0.123%, and 0.06% in the HPMC-
based artificial tear solution as follows:

0.25% Keiorolac  0..25% Keltorolse 0.06% Keterolae

twomethamine tromettamine ermethamine
EPMC K4M 0.72% 1.72% 0.72%
Sodium 0.8% 0.8% 0.8%
Chloride
MaOHHC] pH 7.4 £ 01 PHE 7401 pH74 241

[0124] Note that in the formulations described in the
above table, all percentages are percent weight per volume.
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[0125] The CAE chamber described in Example 1 was
used as a model for evaluating coular discomfort caused by
irrtation. Subjects entered the CAE and remained for up to
30 minutes. Bvery 5 minutes the ocular discomfort of each
eye was assessed by the subject on a standardized 0-4 ocular
discomfort scale (O=no discomfort, 4=worst discomfort),
and was recorded by study staff. When an eye manifested a
score of greater than or equal to 3 at two consecutive
assessments, 1-2 drops of HPMC-based vehicle was instilted
in one eye, and 1-2 drops of the ketorotac/HPMC formula-
tion in the contralateral eve, in & randomized fashion,
Subjects recorded comfort of the drop immediately follow-
ing instillation of the drop on a 0-9 comfort scale (B=ex-
tremely cowforiable and 9=extremely uncomforiable) and
remained in the CAE 60 more minutes, with ocular discom-
fort assessments every 5 minutes.

{0126] FIGS. 7-9 depicts the results of this study. Ii was
observed that the combined ketorolac 0.25%/HPMC-based
tear formulation was efficacious in reducing ocular discom-
fort while the combined ketorolac 0.123%/tear and ketorolac
0.06%i/tear formulations were not. While not intending to be
bound by any theory, these resulis suggest a loss of phar-
macologic activity at a point between ketorolac 0.125% and
ketorolac 0.25%.

Example 6

TFBUT Testing Using Variovs NSAID/Amificial
Tear Formulations

i0127] The following study evalnates the efficacy of 3
formulations of ertificial 1ear components {approximately
50-80 cpi) with ketorolac on increasing TFBUT and the
Ocular Protection [ndex (OPI). Two of the tear componenis
were HPMC based (depicted as formulation C-2 and D-2 in
the zable below, and in FIGS. 10 and 11), and one was CMC
based (depicted as Liquigel in the table below and in FIGS.
10 and 11). The formulations used in this study are given in
the table below.

Cz D2 Liguige*

Sodium chioride 0.8% X
Sodium phesphate, 0.34%
dibesic*TH20
Poiassium phosphate, 0.17%
monobas.c
Ghycerin 1.8%
Magnesium X
chioride*6H20
HEMC K4M 0.7% 0.7%
Ketoralae 0.25% 0.25% (.25% (1:1 difuzion
trometiamize with Acualar @-

ketoralac 0.5%)
Glycine 0.0075%
NaOQH/HC! pH 74201 pH74 201
Carbaxymethyl- 1.0
cellalose sodium
Boric acid

Calcium chloride
Poassium chioride
Sodiwn horate

EE



:
4
%
n
r

US 2008/0039398 Al

-cotrinued
c-2 D2 Ligngel
PURITE ® {stasilized X
oavehlora complex)
Purified Water gs. 100 g5 160 X

‘PDR for Ophthalmic Medicires, 35 Edjtian, 2077
“X" denares ingctive ingredient of unknown percentage
Adpes not clerify 6HZO

[0128] 1.2 drops of the formulation was instilled in each
eye and TFBUT was assessed, as well as blink rate to
calculate OP1, as described in Example 3 above. TFBUT
was assessed at baseline, and 5, 10, 15. 20, 30, 45, 60
minntes post-dosing. A comparison of each formuslation on
TFBUT and OPI are shown in FIGS. 10 and 11, respectively.

Example 7

Formulation of an NSAID with a Different
Antificial Tear

{01291 The following study compares the efficacy of an
NSAID combined with an artificial tear solution containing
the demulcents palyethylene glycol 400 and propylene gly-
col with HP-Guar (Systane®), in reducing ocular discom-
fors, with the artificial tear solution alone. The NSAID used
in this study was Nevanac®. Systane® was formulated in a
1:1 ratio with the NSATD> Nevanac® (nepafenac 0.1%) 1o
yield an effective concentration of §.5% repafenac.

[0130] The CAE chamber described in Fxample 1 was
used as a mode! for evaluating ocular discomfort caused by
irchiation. Subjects entered the CAE and remzined for up to
30 minutes. Every 5 minutes the ocular discomfort of each
eye was assessed by the subject on a standardized 0-4 ocular
discomfort scale (0=no discomfort, 4=werst discomfort),
and was recorded by study staff. When an eye manifesied a
score of greater than or equal 1o 3 af two consecuiive
assessments, 1-2 drops of the anificial tear was ingtilled in
one eye, and i-2 drops of the NSAID/anificial tear formu-
lation in the contralateral eye, in a randomized fashion.
Subjects recorded comfort of the drop immediatelv follow-
ing instiliation of the drop or @ 0-9 comfort scale {(=ex-
tremely comfortable and eextremely uncomfonable) and
remained in the CAE 60 more minuies, with ocular discom-
fort assessments every 5 minues.

[6131] FIG. 12 depicts the results of this study. It was
observed thai the combined nepafenac/artificial 1ear formu-
larton reduced ocular discomfort during the CAE challenge.

REFERENCES

{0132] Al publications and paterts mentioned herein are
hereby incorporated by reference in their entireties as if each
individual publicarion or patent was specifically and indi-
vidually indicated 10 be incorporated by reference. Tn case of
conflict, the present application. including any definitions
herein, will control.

EQUIVALENTS

{0133] Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimenmation, many
equivalents to the specific embodiments of the invention
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described herein. While specific embodiments of the subject
invention have been discussed, the above specification is
illustrarive and not restrictive. Many variations of the inven-
tion: will become apparent to those skilled in the art upon
teview of this specification. The full scope of the invention
should be determined by reference to the claims, along with
their full scope of equivalents, and the specification, along
with such variations. Such equivaients are intended to be
encompassed by the following claims.

We claim:
1. An ophthalmic formulation comprising a combination
of:

1} a tear substitute component; and

2} a low-dose amount of an NSAID selected from the
group consisting of ketorolac  tromethamine,

nepafenac, and bromfenac,

wherein the combination is effective 1o treat or prevent the
signs and symptoms dry eye.
2. An ophthalmic fermulation comprising 2 combination
of:

1) a tear substitute component; and

2) a low dose amount of an NSAID selected from the
group comsisting of kelorolac  tromethamine,
nepafenac, and bromfenac,

wherein the low dose is an amount effective to reduce
ocular surface discomfort without producing an anes-
thetic effect.

3. The ophthalmic formulation of claim 3. comprising
ahout 0.15% 1o about 0.26% ketorolac tromethamine.

4 The aphthalmic formulation of claim 1, comprising
about 0.03% to about 0.08% nepafenac.

5. The ophthalmic formulation of claim 5, comprising
about 0.05% 1o about $.065% nepafenac.

6. The ophthalmic formulation of claim 1, comprising
about 0.027% to about 0.072% bromfenac.

7. The ophthalmic formulation of claim 7, comprising
about 0.036% 1o abour 0.059% bromfenac.

8. The ophthalmic formulation of claim 1, wherein the
tear substitute component has a viscosity ranging from about
50-120 cpi.

9. The ophthalmic formulation of claim 8, wherein the
tear substitute coniponeni has a viscosity ranging from about
70-120 cpt.

16. The ophthalmic formulation of claim 1, wherein the
tear substiite corponent comprises an ingredient selected
from the group consisting of a polyol, a dextran, a water
soluble protein, a carbomer, & gum, and a cellulose deriva-
tive.

11. The ophthalmic formulation of claim 10, wherein the
celluloss derivative is selected from the group consisting of;
hydroxypropylmethy]l cellulose, carboxymethyl cellulose
sodium, hydroxypropyl cellulose, hydroxvethyl celtulose,
methyl cellulose, and one or more combinations thereof.

12. The ophthalmic formulation of claim 11, wherein the
cellulose derivative is  hydroxypropylmethyl celinlose
(HPMC).

13. The optihaimic formutation of ctaim 11, wherein the
cellulose derivative is carboxymethyl cellulose sodium
(CMC).

14. The ophthelmic formulation of claim 11, wherein
cetlulose derivative is a comebination of CMC and HPMC.
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15. An ophthalmic formulation comprising a combination
of

1} an HPMC-based tear substitute having a viseosity of
ahout 50 centipoise, and

2} 0.2% ketorolac tromethamine,

wherein the combination is effective to treat or prevent the
signs and sympioms dry eve,

16. Ar ophthalmic formulation comprising a combination
of:

1) an HPMC-based tear substitute having a viscosity of
about 30 centipoise, and

2) 0.05% nepafenac,

wherein the combinatien is effective to treat or prevent the
signs and symptoms dry eye.
17. An ophihalmic formulation comprising & combination
of:

1} an HPMC-based tear substitute having a viscosity of
about 50 centipoise, and

2y 0.045% bromfenac,

wherein the combination is effective to lreat or prevent the
signs and symploms dry eve.
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18. An ophthalmic formulation comprising a combination
af:

1) ap HPMC-based tear substitute having a viscosity of
about 70 centipoise, and

2) 0.25% ketorolac tromethamine,

wherein the combination is effective to treat or prevent the

signs and symptoms dry eye.
19. A method of weating, and evaluating the treatment of,
a subject having dry eye and/or eve irritation, comprising:

(a) determining a first measurement of the tear film
break-up time (TFBUT) or ocular protection index
{OPI) or non-invasive tear film break-up time in a
subject and evaluating the patient’s ocular discomdort;

(b) administering an ophthabmic formulation according to
claim 1;

(¢} determining & second measurement of the TFBUT or
OP! or non-invasive tear film break up time in the
subject,

wherein and an increase in the second measurement of
TFBUT or OPI or non-invasive tear film hreak up time
as compared 10 the first measurement indicates that the
ophthalmic formulation is efficacious in treating the
subject.



