
 

 

CONTRATO DE LICENCIA DE LOS DERECHOS DE EXPLOTACIÓN DE 

PROPIEDAD INDUSTRIAL Y/O EL KNOW-HOW 

 
En Pamplona, a …… de ………… de 20..... 
 

COMPARECEN 
 

DE UNA PARTE, Dña. Paloma Grau Gumbau, mayor de edad, con D.N.I. número 

20.825.410-Z y D. Francisco Javier Mata Rodríguez, mayor de edad, con D.N.I. 

31.850.624-V, representantes de la Universidad de Navarra (UNAV), con sede en 

Campus Universitario s/n, C.P. 31009 Pamplona, España, con C.I.F. R-3168001J; 

Dr. Daniel Felipe Salamone, Presidente del Consejo Nacional de Investigaciones 

Científicas y Técnicas (en adelante CONICET), con sede en Godoy Cruz 2290, 

Ciudad Autónoma de Buenos Aires, Argentina; y Jhon Boretto, Rector y 

representante de la Universidad Nacional de Córdoba (en adelante UNC), con sede 

en Haya de la Torre s/n, piso 2, Pabellón Argentina, Ciudad de Córdoba, Provincia 

de Córdoba, Argentina. Todos ellos actuando conjuntamente de manera 

mancomunada, en adelante la “LICENCIANTE”. 

DE OTRA, Dña. Maite Agüeros Bazo, con D.N.I. 33.433.491-R, representando a 

INNOUP FARMA SL, con sede en Carretera de Pamplona, 1 Edificio AIN, C.P. 3191 

Cordovilla y C.I.F B71151856. En adelante, “INNOUP” o “LICENCIATARIA. 

 
En lo sucesivo, ambas podrán ser denominadas, individual e indistintamente cada 

una de ellas “la Parte” y conjuntamente “las Partes”. 

Las cuales se reconocen capacidad suficiente para el presente otorgamiento y 

manifiestan la vigencia de los poderes de los representantes, así como de las 

instituciones representadas y 

 
EXPONEN 

 
 

I. Que la UNAV, CONICET y UNC son los copropietarios de los derechos de propiedad 

industrial y/o el Know-How correspondientes a la invención relativa a 

“NANOPARTÍCULAS DE ALBÚMINA PARA TRATAMIENTO DE CÁNCER Y 

ENFERMEDADES OCULARES” (en lo sucesivo, la “Invención”), siendo la UNAV la 

institución facultada para representar a las entidades que integran el 

LICENCIANTE. 



 

 
 

II. Que con fecha 21 de junio de 2017 se presentó ante la Oficina Española de Patentes 

y Marcas (OEPM) la solicitud europea de patente número EP17382383.2 

denominada “ALBUMIN NANOPARTICLES FOR THE TREATMENT OF CANCER AND 

OCULAR DISEASES”. 

 

III. Que con fecha 21 de junio de 2018 se presentó ante la Oficina Española de Patentes 

y Marcas (OEPM) la solicitud de patente internacional número PCT/EP2018/066639 

“ALBUMIN NANOPARTICLES FOR THE TREATMENT OF CANCER AND OCULAR 

DISEASES” que se incluye en el Anexo nº 1 de este Contrato a efectos descriptivos 

de la Invención. 

 

IV. Que la UNAV, CONICET y UNC son cotitulares y copropietarios al 60% (SESENTA 

POR CIENTO), 20 % (VEINTE POR CIENTO) y 20 % (VEINTE POR CIENTO) 

respectivamente en el área de Oftalmología; cotitulares y copropietarios al 90% 

(NOVENTA POR CIENTO), 5 % (CINCO POR CIENTO) y 5 % (CINCO POR CIENTO) 

respectivamente en el área de Oncología, los derechos de las patentes 

referenciados en los Expositivos II y III; los cuales incluyen cualquier otra solicitud 

y/o registro de patente, divisiones, adiciones, continuaciones, continuaciones en 

parte, renovaciones y extensiones relativas a la Invención (en lo sucesivo, la 

“Patente”). 

 

V. Que INNOUP, empresa dedicada a la investigación y desarrollo de productos de 

biomedicina y nanomedicina, está interesada en obtener licencia sobre los derechos 

de explotación de la Patente y/o el Know-How relativos a la Invención, así como en 

recibir los conocimientos técnicos necesarios para proceder a su adecuada 

explotación. Asimismo, UNAV, CONICET y UNC, como propietarios de la Invención 

están interesados en que la explotación comercial de la Patente y/o el Know-How 

relativos a la Invención se realice a través de INNOUP, bien directamente o a través 

de sublicenciatarios designados por esta. 

VI. Que las negociaciones entre las Partes con el fin de alcanzar un acuerdo en lo 

referente a dichos derechos de explotación empezaron con fecha junio de 2018.  

 

VII. Que a la vista de los antecedentes expuestos, las Partes han puesto de manifiesto 



 

su interés en suscribir un Contrato que establezca las condiciones y términos que 

regularán la concesión a INNOUP de la Licencia sobre los derechos de explotación 

de la Patente y/o el Know How relativos a la Invención; todo lo cual llevan a efecto 

con sujeción a las siguientes cláusulas: 

 

CLÁUSULAS 
 

 
PRIMERA. DEFINICIONES 

 
 

En este Contrato, los siguientes términos, ya sea en singular o en plural, según 

proceda, tienen los siguientes significados: 

 
1) “Aprobación Reglamentaria”: cualquier aprobación, registro, permiso o 

autorización otorgada por cualquier autoridad y que se requiera para el 

Desarrollo, fabricación o Comercialización del Producto en el Territorio. 

2) “Campo de Aplicación”: aplicación de los Derechos de Patente en todo su 

alcance en medicina para tratamiento de cáncer y enfermedades oculares.   

3) “Comercialización”, “Comercializar”: todas las actividades que se 

relacionan con el etiquetaje, la publicidad, la promoción, el marketing, la 

acción de poner el precio, la distribución, el almacenaje, el ofrecimiento para 

la venta, la venta y el servicio y apoyo al cliente. 

4) “Contrato”: este contrato de licencia de los derechos de explotación de 

propiedad industrial y/o el know-how, incluyendo cualquier tabla, apéndice, 

anexo o adenda que pueda ser añadida o anexada a este documento, de 

acuerdo con sus estipulaciones. 

5) “Derechos de Patente”: cualquier derecho reconocido por la legislación o 

el reglamento de Patentes aplicable y que se haya generado reclamando la 

prioridad de la Solicitud de Patente reseñada en el Expositivo II, incluyendo 

pero no limitándose a, los derechos generados por: 

a. La solicitud de patente internacional del Expositivo III y cualquier 

solicitud de Patente, extensiones, divisiones, adiciones, 

continuaciones, continuaciones en parte para dicha solicitud, 

validaciones de patente europea, y cualquier Patente concedida en 

base a dicha solicitud; 

b. Certificado de inventor, Modelos de Utilidad o similares. 



 

 

Los Derechos de Patente en la Fecha de Entrada en Vigor de este Contrato 

incluyen: 

 

SOL. PRIORITARIA: EP 17382383.2; 21/06/2017 
 

SOL. INTERNACIONAL: PCT/EP2018/066639; 21/06/2018 
 
TITULO: Nanopartículas de albúmina para tratamiento de cáncer y enfermedades oculares 

 

INVENTORES: Daniel Alberto ALLEMANDI, Carolina BOIERO, Juan Manuel IRACHE GARRETA, Juan Manuel LLABOT, 

Inés LUIS DE REDÍN SUBIRÁ, Iván PEÑUELAS SÁNCHEZ, Gemma QUINCOCES FERNÁNDEZ 

 
País  No. Sol. Fecha No. Publ. Situación 
AU Australia 2018287142 21/06/2018  En trámite 
BR Brasil 1120190273484 21/06/2018  En trámite 

CA Canadá 3068347 21/06/2018  En trámite 
CN China 201880052990.X 21/06/2018  En trámite 
US Estados Unidos 16/625040 21/06/2018 2020/0138914 En trámite 
EP Europa 18734785.1 21/06/2018 3641737 En trámite 
RU Federación Rusa 2020101917 21/06/2018  En trámite 
JP Japón 2020-520715 21/06/2018  En trámite 
MX México MX/a/2019/015763 21/06/2018  En trámite 
KR República de Corea 10-2020-7001913 21/06/2018  En trámite 

 

6) “Desarrollo”, “Desarrollar”: actividades relacionadas con el desarrollo del 

Producto, incluyendo la validación, estudios y análisis de producto, ensayos 

de estabilidad, desarrollo de procesos, aseguramiento de la calidad, control 

de calidad, estudios previos y posteriores a la Aprobación Reglamentaria, y 

aspectos reglamentarios. 

7) “Down Payment”: cualquier pago adelantado o realizado por un Tercero a 

INNOUP relativo a un producto según la definición 18, y que no tenga relación 

con los ingresos netos netas de dicho producto. 

8) “Fecha de Entrada en Vigor”: a partir de la fecha de suscripción del 

presente contrato. 

9) “Filial”: cualquier entidad legal bajo el control directo o indirecto de INNOUP, 

o bajo el mismo control directo o indirecto que INNOUP, entendiéndose 

control como: 

a) Tener directa o indirectamente el 50% o más del valor nominal del capital 

de la entidad legal en cuestión, o 

b) Tener la mayoría de los derechos de voto de los accionistas o asociados 

de esa entidad, o 

c) Tener la propiedad directa o indirecta de hecho o legalmente, de los 

poderes de toma de decisión en dicha entidad legal. 



 

10)  “Gastos de Patente” significa todos los gastos en los que se incurra, 

entre otros, en la preparación, solicitud, extensión, registro, seguimiento, 

mantenimiento o defensa de cualquier modalidad de propiedad industrial 

relacionada con la Invención, incluyendo los honorarios devengados por el 

agente de la propiedad industrial que lleve a cabo las gestiones referidas. Los 

gastos que puedan derivarse del inicio de acciones legales interpuestas contra 

el infractor de cualquier Invención o de los derechos de propiedad industrial 

que protejan la misma serán asumidos por las Partes de conformidad a lo 

dispuesto en la cláusula Decimosegunda del presente Contrato. 

11) “Ingresos Netos”: las cantidades ingresadas por INNOUP como 

resultado de la explotación, sublicencia, cesión, venta de los 

productos/tecnología relacionados con los Derechos de Patente o Know-How 

licenciados, una vez deducidos, el Impuesto sobre Valor Añadido o cualquier 

otro que pueda sustituirle y en general cualquier impuesto que grave los 

ingresos. 

No se considerará ingreso neto al uso del Producto en ensayos, programas 

de marketing u otros programas o ensayos equivalentes, en los cuales el 

Producto sea suministrado sin ninguna contraprestación. Sin embargo, si 

INNOUP, sus Filiales o Sublicenciatarios reciben contraprestaciones por este 

uso, la cantidad recibida se incluirá en el cálculo de Ingresos Netos. 

Ni INNOUP ni sus Filiales o Sublicenciatarios aceptarán ingresos no basados 

en contraprestación dineraria. 

12) “Información Confidencial”: toda información, incluyendo, pero no 

limitándose a, la información técnica, científica y empresarial, conocimientos, 

know-how, datos y materiales de naturaleza confidencial o de propiedad de 

una Parte (Parte Emisora) o controlada por ella, y que sea comunicada a la 

otra Parte (Parte Receptora) en el marco de este Contrato. 

13) “Know-How”: Toda información relativa a la Invención en el Campo 

de Aplicación de carácter técnico que obre en posesión del LICENCIANTE o 

bajo su control, incluyendo con carácter enunciativo, pero no limitativo a los 

conocimientos, datos, diseños, presentaciones dibujos, formulaciones, 

especificaciones, instrucciones, muestras que hayan sido desarrollados por el 

LICENCIANTE. 

14) “Parte Emisora”: para una determinada Información Confidencial, es 

la Parte que es la primera en revelar dicha Información Confidencial a la otra 



 

Parte, en el marco de este Contrato. 

15) “Parte Receptora”: para una determinada Información Confidencial, 

es la Parte que recibe dicha Información Confidencial de la Parte Emisora, en 

el marco de este Contrato. 

16) “Procedimiento”: cualquier método o proceso que esté cubierto por 

cualquier Reivindicación Válida en el país en el cual se lleva a cabo dicho 

método o proceso. 

17) “Producto”: cualquier producto que: 

a. está cubierto en todo o en parte por cualquier Reivindicación Válida; 
y/o 

b. es el resultado de la utilización del procedimiento; y/o 

c. es el resultado de la utilización del know-how transferido; y/o 

d. su uso está cubierto por cualquier Reivindicación Válida. 

18) “Reivindicación Válida”: cualquier reivindicación de una Patente 

concedida y que no haya expirado, y que esté incluida dentro de los 

Derechos de Patente, siempre que no haya sido declarada definitivamente 

como nula, caducada y/o no válida por decisión judicial o de una agencia 

gubernamental competente para ello; o de una solicitud de Patente incluida 

dentro de los Derechos de Patente y que esté siendo gestionada activamente 

de acuerdo con lo establecido en este Contrato. 

19) “Sublicenciatario”: cualquier Tercero, al que INNOUP pudiera conceder 

una sublicencia de un Derecho de Patente. 

20) “Tercero”: cualquier entidad distinta de cualquiera de las Partes o de sus 

Filiales. 

21) “Territorio”: a nivel mundial. 

22) “Vigencia”: Se entenderá otorgada a partir de la fecha de suscripción del 

presente Contrato y tendrá una vigencia de 20 (VEINTE) años o hasta el 

vencimiento del plazo de vigencia de la última Patente sobre la Invención; 

el plazo que fuera mayor mientras permanezcan vigentes las PATENTES. 

 
SEGUNDA. OBJETO DEL CONTRATO 
 

2.1 El presente contrato tiene por objeto la concesión por parte del LICENCIANTE y 

la aceptación por parte del LICENCIATARIO, de acuerdo con los términos y 

condiciones de este Contrato, de una licencia exclusiva al LICENCIATARIO, sobre 



 

los Derechos de Patente que comprende la tecnología denominada “Nanopartículas 

de albúmina para tratamiento de cáncer y enfermedades oculares” del LICENCIANTE 

en el Territorio y en el Campo de Aplicación establecidos en el presente Contrato, 

como los derechos de Explotación de dichos Derechos de Patente, para desarrollo, 

producción, elaboración, fabricación, fraccionamiento, ofrecimiento para la venta, 

venta, importación, exportación o cualquier tipo de explotación comercial que 

INNOUP realice con respecto a la Invención por su cuenta o a través de sus 

sociedades controlantes, controladas, vinculadas, sucursales o filiales.  

 

2.2 El LICENCIANTE otorga al LICENCIATARIO, quien acepta, una licencia en 

exclusiva sobre todos y cada uno de los Derechos de Patente (en lo sucesivo, la 

“Licencia”). 

 

TERCERA. DE LA LICENCIA Y SU ÁMBITO DE EXTENSIÓN 

 

3.1 En caso de que la Invención no sea susceptible de protección mediante Patente 

o en caso de que la Autoridad administrativa o judicial competente no conceda, en 

todo o en parte, la Patente o la declare, en todo o en parte, nula, la Licencia de 

explotación vendrá referida a la transferencia de aquellos conocimientos técnicos 

o know-how relativos a la Invención obtenida, cualquiera que sea el soporte en el 

que se hallen, y que hayan sido transmitidos por el LICENCIANTE al 

LICENCIATARIO. 

 
3.2 El LICENCIANTE se reserva la facultad de emplear la Invención cuya 

explotación se otorga al LICENCIATARIO en el presente Contrato, exclusivamente 

para investigación no comercial y con fines educacionales. Por lo tanto, cada 

sublicencia que sea otorgada por el LICENCIATARIO reservará al LICENCIANTE el 

derecho a utilizar los derechos de patente con fines educacionales y de 

investigación no comercial. 

 

 
CUARTA. ÁMBITO DE APLICACIÓN DE LA LICENCIA DE LA INVENCIÓN 

 
 

4.1 El LICENCIANTE concede una licencia exclusiva al LICENCIATARIO en el Campo 

de Aplicación definido anteriormente, en las cláusulas PRIMERA Y SEGUNDA. 

 



 

4.2 El LICENCIATARIO se obliga a no explotar, directa o indirectamente, el 

producto objeto de la Patente en otro Campo de Aplicación al licenciado en el 

presente Contrato. 

 

QUINTA. ÁMBITO TERRITORIAL Y TEMPORAL 
 

 

5.1 La Licencia objeto del presente Contrato se concede para el Territorio mundial, 

como queda establecido anteriormente en las cláusulas PRIMERA Y SEGUNDA. 

 

5.2 Las Partes convienen que la Licencia de explotación de la Patente que el 

LICENCIANTE concede al LICENCIATARIO en virtud del presente Contrato se 

entenderá otorgada a partir de la fecha de suscripción del presente Contrato y 

mantendrá su vigencia durante toda la vida legal de la Patente. En caso de que la 

autoridad administrativa o judicial competente no conceda, en todo o en parte, la 

Patente o la declare, en todo o en parte, nula, la Licencia de los conocimientos 

técnicos o Know-How que hayan sido transmitidos por el LICENCIANTE al 

LICENCIATARIO se entenderá otorgada mientras haya un Producto que sea objeto 

de Comercialización según los términos del número 3 de la Cláusula Primera. 

 

SEXTA. SUBLICENCIAS. 

 
6.1 El LICENCIANTE acuerda otorgar al LICENCIATARIO la facultad de sublicenciar 

los Derechos de Patente o, en su caso, Know-How que son objeto del presente 

Contrato, y que será otorgada en términos consistentes con el presente contrato. 

 

6.2 Sin perjuicio de ello, el LICENCIATARIO se obliga a comunicar por escrito al 

LICENCIANTE  y remitir copia de todos los contratos de sublicencia que suscriba, 

dentro de los treinta (30) días de su suscripción. Asimismo, el LICENCIATARIO 

brindará información sobre el sublicenciante y su campo de actividad de acuerdo 

al Informe de Tecnologías que figura como Anexo N°2  del presente contrato.  

 

6.3 Si los sublicenciatarios fueran personas o entidades vinculadas al 

LICENCIATARIO, las operaciones a realizar entre el LICENCIATARIO y dichos 

sublicenciatarios deberán ajustarse en todo caso a condiciones de mercado, sin 

que pueda desvirtuarse este principio sobre la base de otros cualesquiera acuerdos 

complementarios o anexos. A estos efectos, se entenderá que existe vinculación 



 

cuando se den las circunstancias previstas por la legislación fiscal aplicable en cada 

caso para la calificación de las operaciones como vinculadas. 

 

SÉPTIMA. CESIÓN DE LOS DERECHOS 
 

 
7.1 Salvo lo establecido en la cláusula anterior, el presente contrato es 

intransferible, el LICENCIATARIO no podrá vender, asignar, transferir, hacer 

préstamo de, o hipotecar en parte o en su totalidad, ninguno de los derechos 

concedidos por este Contrato, ni delegar ninguna de sus obligaciones o deberes 

exigidos por el mismo, sin el previo consentimiento por escrito del LICENCIANTE. 

La fusión, consolidación o reorganización del LICENCIATARIO con uno o más 

terceros no implicará la transferencia sustancial de ninguno de los derechos 

concedidos por este Contrato sin el previo consentimiento por escrito del 

LICENCIANTE. Este consentimiento no será denegado o retrasado 

injustificadamente por el LICENCIANTE. 

7.2 No se entenderán afectados por lo previsto en esta cláusula los casos referidos 

a acuerdos con agrupaciones de interés económico u otras entidades para la 

optimización financiera y fiscal del gasto o inversión en I+D+i realizada por 

INNOUP. 

 

OCTAVA. DURACIÓN 
 

 
Este Contrato será efectivo a partir de su fecha de Entrada en Vigor, y se 

mantendrá según la Vigencia (definido en la definición 22 de la cláusula PRIMERA), 

salvo si queda resuelto antes, de acuerdo con la Cláusula DÉCIMO SEGUNDA del 

presente contrato.  

 

NOVENA. MANIFESTACIONES Y LIMITACIÓN A LA RESPONSABILIDAD DEL 
LICENCIANTE 

 

 
9.1 El LICENCIANTE manifiesta al LICENCIATARIO que: 

a) posee los legítimos derechos de propiedad y posesión de la Invención, y que 

en la tramitación de la Patente se respetarán todas las leyes y 

reglamentaciones aplicables, en particular en lo que se refiere a la 

designación y compensación de los inventores. 



 

b) está plenamente legitimado para licenciar los Derechos de Patente de la 

Invención en los términos previstos en este contrato. 

c) que la Invención se halla al corriente del pago de los impuestos y tasas de 

todo tipo que pudieran afectarle hasta la fecha de firma de este contrato. 

d) que la Invención se encuentra libre de todo tipo de cargas, gravámenes, 

retenciones y cualesquiera derechos a favor de terceros, no habiendo sido 

otorgada ninguna licencia o derecho de uso a favor de tercero sobre la 

Invención.  

e) que no tiene conocimiento de que en la fecha de la firma de este Contrato 

exista oposición, reclamación judicial o extrajudicial o, en general, 

procedimiento alguno que afecte a la Invención, ni tiene conocimiento de 

que existan patentes, solicitudes de patentes, otros derechos de propiedad 

industrial, intelectual, secretos comerciales o industriales y, en general, 

derechos de terceros que puedan verse infringidos por la Invención.  

f) Los LICENCIANTES no ofrece ningún tipo de garantía con respecto a la 

Invención, ya sea expresa o implícita, incluyendo, entre otras, garantías de 

comercialización, adecuación a un uso concreto, no infracción de los derechos 

de propiedad intelectual involucrados, y la ausencia de vicios ocultos o de 

cualquier otro tipo, que puedan o no ser conocidos.  

g) Responsabilidades. Sin perjuicio de las obligaciones del LICENCIANTE que 

surgen del presente contrato, bajo ninguna circunstancia EL LICENCIANTE 

será responsable de los daños y perjuicios accidentales o emergentes de 

cualquier tipo, incluyendo daños y perjuicios económicos, daños a las 

personas, daños a la propiedad y pérdidas de beneficios, que pudieran derivar 

de la explotación de la Invención.  

 

DÉCIMA. OBLIGACIONES DEL LICENCIATARIO 

 

 
Además de otras obligaciones establecidas en este contrato, el LICENCIATARIO 

manifiesta y garantiza lo siguiente: 

1. Cumplir con los siguientes hitos de desarrollo:  

1.1. Aprobación regulatoria: El LICENCIATARIO deberá gestionar ante los 

entes regulatorios según corresponda, respecto de cada 

producto/tecnología de acuerdo a los países en los que decida explotar la 

Invención, siempre con carácter previo al inicio de la comercialización.  



 

1.2. Comercialización: el LICENCIATARIO deberá informar a LAS 

LICENCIANTES cuando realice la primera venta de tecnología y/o 

productos en un plazo de TREINTA (30) días corridos luego de efectuarse 

dicha venta. 

2. Evaluará y diseñará el Plan de Desarrollo correspondiente a cada 

producto/tecnología cuya explotación comercial esté protegida por la Patente 

y/o Know-How. El LICENCIANTE podrá solicitar el Plan de Desarrollo, con una 

periodicidad máxima anual durante los CINCO (5) primeros años desde la 

entrada en vigor del contrato.  

3. Dedicar esfuerzos razonables para la mejor explotación comercial de la 

Licencia. Para ello podrá negociar la explotación de la Licencia a través de o 

en colaboración con terceros con acreditada capacidad comercial incluyendo, 

en su caso, la suscripción de acuerdos con socios que aporten aquellos 

elementos necesarios para la explotación de la Licencia. En particular, el 

LICENCIATARIO explotará, bien directamente o a través de terceros, la 

Patente de manera suficiente y eficiente y en el plazo legalmente establecido 

para evitar la caducidad de la Patente por falta de explotación de conformidad 

con los términos establecidos en el presente Contrato. 

4. Negociar y formalizar los correspondientes contratos con los terceros y 

realizar el posterior seguimiento comercial de la explotación de la Patente. Se 

compromete a desarrollar los productos/tecnologías derivados de la Invención 

en las instalaciones del LICENCIANTE debiendo suscribir los convenios de I+D 

o asistencia técnica correspondientes, en la medida que sea factible y el 

LICENCIANTE sea competitivo. Queda exceptuado de esta obligación el caso 

de que el LICENCIATARIO disponga de laboratorios propios en los que se 

puedan realizar estos desarrollos. 

5. Adoptar a su cargo todas aquellas medidas que sean necesarias para defender 

sus derechos y el know-how, ejercitando todas las acciones que fueran 

necesarias frente a las autoridades competentes o tribunales para defender 

las Invenciones y el know-how contra reclamaciones o infracciones de terceros 

derivados de la Invención licenciada (limitado al Campo de Aplicación 

licenciado). 

6. Mantener indemne, defender a su costa e indemnizar  al LICENCIANTE 

respecto de cualquier eventual daño, responsabilidad, demanda, reclamación 

judicial o extrajudicial, obligación, juicio o sentencia, incluyendo gastos de 



 

tribunales y honorarios de abogado en los que el LICENCIANTE pueda incurrir 

o que puedan ser sostenidos contra él y que surjan o deriven de una 

reclamación por la explotación de la Invención objeto del presente contrato, 

infringiendo cualquier derecho de tercero, así como en relación con el 

desarrollo. 

7. Producir, distribuir, promocionar, publicitar y vender los 

productos/tecnologías protegidos por la Invención objeto del presente 

contrato, por sí o por terceros. 

8. No llevar a cabo ninguna acción que pudiera dañar o perjudicar en cualquier 

forma la reputación ni los intereses del LICENCIANTE. 

9. Respetar y reconocer los derechos morales que correspondan a los inventores. 

10.Proporcionar información por escrito al LICENCIANTE, con periodicidad anual, 

acerca del estado de la Invención, su potencial explotación industrial y/o 

comercial, la existencia de posibles inversores interesados, así como cualquier 

circunstancia relativa a la Invención en la cual el LICENCIANTE pudiera estar 

interesado.  

11.Sufragar la totalidad de los gastos derivados de la tramitación y 

mantenimiento de la Patente desde el inicio de todas las acciones realizadas 

y durante toda la vigencia de la Patente. 

12.Mantener indemne al LICENCIANTE por cualquier responsabilidad en la que 

aquél pueda incurrir frente a terceros, derivada de la explotación de la 

Patente. 

 

UNDÉCIMA: NUEVOS DESARROLLOS  

 

11.1. En el supuesto de que se realicen proyectos de investigación colaborativos 

entre las INSTITUCIONES LICENCIANTES junto con personal de la LICENCIATARIA 

financiados parcialmente por la LICENCIATARIA, y éstos dieran lugar a nuevo 

conocimiento, que incluya la Invención licenciada de forma parcial o total, o deriven 

de ésta, que suponga una evolución o mejora del mismo, la propiedad de este 

conocimiento –en adelante “Nuevos Desarrollos”-, pertenecerán a LAS 

LICENCIANTES y/o a LA LICENCIATARIA de acuerdo a los aportes inventivos 

realizados por las Partes.  

11.2. En el supuesto de que estos Nuevos Desarrollos indicados en el párrafo 

anterior puedan ser objeto de Patente, los citados derechos serán registrados a 

nombre de LAS LICENCIANTES y/o a LICENCIATARIA conjuntamente. 



 

 

11.3. La LICENCIATARIA dispondrá de un derecho de “FIRST REFUSAL” durante un 

periodo de DOS (2) meses naturales desde que se comunique por escrito el inicio de 

dichas negociaciones. Una vez la LICENCIATARIA haya manifestado su interés en 

dicha Nueva Tecnología, las partes disponen de CUATRO (4) meses naturales para 

firmar un acuerdo de Licencia manteniendo las condiciones pactadas en este 

contrato. 

 

DÉCIMO SEGUNDA: FALTA DE EXPLOTACIÓN O CUMPLIMIENTO DE HITOS 

12.1. Las LICENCIANTES podrán resolver el presente Contrato de forma unilateral 

y sin ninguna penalidad, previo aviso mediante comunicación escrita con CUARENTA 

Y CINCO (45) días de antelación en los que se podrá subsanar la correspondiente 

situación, en los siguientes casos: 

a. Falta de cumplimiento en tiempo y forma de los Pagos acordados (incluye 

el Reintegro de Gastos de Propiedad Intelectual); 

b. Falta de explotación comercial; 

c. Incumplimiento de cualquiera de las obligaciones contraídas en el 

presente Contrato; 

d. Omitir el deber de informar la suscripción de SUBLICENCIAS, en el plazo 

previsto en la cláusula 6.2;  

e. Omitir en DOS (2) o más ocasiones diferentes, dentro de cualquier 

período de DOCE (12) meses consecutivos, la presentación de informes 

y documentación requerida por las LICENCIANTES, cuando 

correspondiere bajo este Contrato;  

f. Falta de Desarrollo (tal y como se define en la definición 6 de la cláusula 

PRIMERA) de la Invención, teniendo TRES (3) años para haber realizado 

al menos un estudio de prueba de concepto en roedores;  

g. No haber realizado ningún estudio en DOS (2) años que aporte valor en 

el desarrollo de la tecnología. 

 

DECIMO TERCERA. TRANSFERENCIA DE CONOCIMIENTO 
 

13.1 El LICENCIANTE, utilizando recursos razonables, pondrá a disposición del 

LICENCIATARIO los conocimientos técnicos y el know-how relacionado con los 

Derechos de Patente y que puedan ser necesarios para el LICENCIATARIO para la 

explotación de dichos derechos. 



 

13.2. El LICENCIATARIO cubrirá cualquier coste ocasionado por los viajes y demás 

gastos del personal del LICENCIANTE necesarios para una mejor transferencia del 

know-how o los conocimientos técnicos. El posible efecto de esta transferencia de 

conocimiento sobre las actividades habituales del LICENCIANTE deberá minimizarse 

por parte del LICENCIATARIO: 

a. aceptando asistencia remota (teléfono, correo electrónico, on-line) 

cuando sea posible; y 

b. dedicando personal suficiente y con capacidad técnica para las 

actividades de transferencia de know-how o conocimiento y 

asegurándose que sus posibles subcontratistas hagan lo mismo. 

DECIMO CUARTA. GESTIÓN DE LA PROPIEDAD INDUSTRIAL E INTELECTUAL 
 

 
14.1 Solicitud, gestión y mantenimiento de los Derechos de Patente. 

a) Durante la vigencia de este Contrato, el LICENCIATARIO será responsable 

de la preparación, solicitud, gestión y mantenimiento de los Derechos de 

Patente en todos los territorios, y correrá con todos los gastos relacionados. 

El LICENCIATARIO informará al LICENCIANTE, con periodicidad al menos 

anual y por escrito, del estado de todos los Derechos de Patente licenciados, 

tal y como se indica en la cláusula 15.4. El LICENCIATARIO deberá incluir en 

copia al LICENCIANTE en todas las comunicaciones mantenidas con los 

agentes de la Propiedad Industrial. Además, el LICENCIATARIO informará 

cada vez que haya un procedimiento relativo a cualquier oficina de Patente 

siempre que se trate de una decisión relevante tal, como a título meramente 

enunciativo, una decisión de rechazo, interposición de un recurso u otras 

similares. En todo caso, será el LICENCIANTE quien decida en último término 

en relación con los citados aspectos. 

 

b) Las Partes cooperarán razonablemente en la gestión de todos los Derechos 

de Patente y en preparar la respuesta a cualquier comunicación, u otro tipo 

de acción, procedente de cualquier oficina de Patentes. 

 

c) Si durante la vigencia del presente Contrato el LICENCIATARIO tiene la 

intención de dejar expirar o no ejercer cualquier Derecho de Patente, el 

LICENCIATARIO notificará al LICENCIANTE sobre dicha intención al menos 

SESENTA (60) días naturales antes de la fecha en la que tales Derechos de 



 

Patente expiren o sean abandonados. En estos supuestos el LICENCIANTE 

tendrá derecho, pero no la obligación, de asumir la responsabilidad sobre la 

preparación, solicitud, gestión y mantenimiento de dichos Derechos de 

Patente. La eficacia de este Contrato finalizará entonces para los Derechos 

de Patente para los que el LICENCIANTE haya asumido dicha responsabilidad 

y el LICENCIANTE podrá licenciarlos a cualquier Tercero así como disponer 

libremente de tales Derechos. 

 
d) En el caso de que el LICENCIATARIO no hiciera efectivo el pago del total de 

los gastos de patentes en un territorio concreto, todos los derechos sobre la 

Patente o Know-How en dicho territorio revertirán al LICENCIANTE. 

 
14.2 Defensa frente a la demanda por infracción de los Derechos de Patente 

de un Tercero. En el caso de que el LICENCIATARIO o cualquier filial o 

Sublicenciatario sea demandado por un Tercero o advertido por escrito de una 

posible reclamación extrajudicial, demanda, investigación o procedimiento judicial 

de naturaleza similar, basado en la infracción de un derecho de propiedad intelectual 

o industrial de ese Tercero debido a la explotación de cualquier Derecho de Patente, 

el LICENCIATARIO deberá notificarlo inmediatamente al LICENCIANTE, 

proporcionándole toda la información que posea al respecto. 

 
a) El LICENCIATARIO tendrá el derecho de actuar en primer lugar para defender 

sus derechos de explotación de los Derechos de Patente. Si ello implica la 

defensa de un Derecho de Patente, las Partes colaborarán para intentar que no 

resulte en litigio judicial. Si finalmente este se produjera, el LICENCIATARIO 

tendrá derecho a ser representado de forma independiente por un consejero o 

asesor legal que correrá a su cargo. En cualquier caso, el LICENCIANTE 

colaborará con el LICENCIATARIO en cualquier reclamación extrajudicial, 

demanda, juicio, investigación o procedimiento de naturaleza similar en la que 

el LICENCIATARIO esté implicado por las causas definidas en la presente 

cláusula. El LICENCIATARIO correrá con los posibles costes adicionales 

generados al LICENCIANTE por dicha colaboración, tales como los costes de 

viajes, dietas, formalización y registro de documentos, trabajos realizados por 

Terceros y similares. 

 

 



 

b) En cualquier caso, el LICENCIANTE se reserva el derecho a participar en el 

procedimiento judicial, en la medida que sea posible, al ser el titular de los 

derechos de Patente, obligándose el LICENCIATARIO a llevar a cabo las 

gestiones oportunas en el marco del procedimiento judicial para que el 

LICENCIANTE sea también parte demandada. 

 
c) Las Partes darán por finalizado este Contrato de mutuo acuerdo y por escrito, 

dentro de un periodo máximo de SESENTA (60) días naturales tras la 

comunicación por escrito y fehacientemente   del   LICENCIATARIO al 

LICENCIANTE demostrando que el LICENCIATARIO está permanentemente 

obligado por resolución judicial firme a no hacer uso de uno o más de los 

derechos concedidos por este Contrato, debido a que dicho uso infringe 

derechos de propiedad intelectual o industrial de un Tercero. En tal caso será 

de aplicación lo indicado en la cláusula DECIMOQUINTA del presente Contrato. 

En la medida en que sea posible, la terminación del contrato se restringirá al 

ámbito territorial en que los Derechos de Patente se hayan declarado 

infringidos. 

 
d) Si el LICENCIATARIO rehúsa defender cualquier Derecho de Patente que le haya 

sido licenciado por este Contrato en un periodo de SESENTA (60) días naturales 

o, en su caso, en el plazo que marque la legislación correspondiente, después 

de haber recibido notificación de una reclamación extrajudicial, demanda o 

advertencia de una posible demanda, el LICENCIANTE tendrá derecho a dar por 

finalizado este Contrato previa comunicación por escrito al LICENCIATARIO con 

QUINCE (15) días naturales de antelación, y será de aplicación la cláusula 

DECIMOQUINTA del presente contrato. 

 

14.3 Defensa frente a infractores de los Derechos de Patente. 

a) En el caso de infracción de cualquier Derecho de Patente por un Tercero, la Parte 

que tenga conocimiento de ello lo notificará a la otra, proporcionándole toda 

evidencia de dicha infracción de la que disponga. 

 

b) El LICENCIANTE colaborará con el LICENCIATARIO en cualquier juicio, demanda, 

reclamación, investigación o procedimiento legal de naturaleza similar en el que el 

LICENCIATARIO esté o vaya a estar implicado debido a la infracción de cualquier 

Derecho de Patente por un Tercero. El LICENCIATARIO correrá con los posibles 



 

costes adicionales generados al LICENCIANTE en relación a dicha colaboración, 

tales como los costes de viajes, dietas, formalización y registro de documentos, 

trabajos realizados por Terceros y similares. 

c) Las Partes cooperarán y harán los esfuerzos razonables para detener tal 

infracción tratando de evitar llegar a litigio judicial. Si se requiere litigio, el 

LICENCIATARIO tendrá la obligación de promover y desarrollar cualquier demanda, 

acción o procedimiento legal necesario. El abogado que represente los intereses 

del LICENCIATARIO deberá elegirse en conformidad con el LICENCIANTE quien 

tendrá además el derecho a ser representado de forma independiente por un 

consejero o asesor legal que sea aceptable para el LICENCIATARIO, y cuyo coste 

correrá a cargo del LICENCIANTE. El LICENCIATARIO notificará al LICENCIANTE la 

decisión de iniciar cualquier acción legal para defender cualquier derecho de 

Patente en un periodo de SESENTA (60) días naturales después de haber conocido 

la presunta infracción. Si dicha acción legal comprende la defensa de cualquier 

Derecho de Patente, el LICENCIATARIO notificará al LICENCIANTE su decisión con 

al menos NOVENTA (90) días naturales de antelación a la fecha límite para iniciar 

esa defensa.  

d) El LICENCIATARIO no aceptará, ni se comprometerá a aceptar, ningún acuerdo 

judicial y/o extrajudicial, incluido cualquiera que se pueda alcanzar durante 

cualquier juicio, acción o procedimiento legal, relativa a la infracción por Terceros 

de cualquier Derecho de Patente, sin el consentimiento previo y por escrito del 

LICENCIANTE. 

e) Cualquier cantidad recibida por el LICENCIATARIO en concepto de compensación 

por daños y perjuicios u otras compensaciones económicas, obtenidas en base a la 

infracción por Terceros de cualquier Derecho de Patente, será asignada en primer 

lugar a cubrir los gastos de cualquier juicio, acción o procedimiento legal en los 

que pudiera haber incurrido el LICENCIATARIO directamente o a través de Terceros 

para la obtención de dichas compensaciones. La cantidad remanente será tratada 

como Ingresos Netos en el año que corresponda, dando lugar a la contraprestación 

fijada en la Cláusula Decimotercera del presente contrato. 

f) En el caso de que el LICENCIATARIO rehúse, de forma expresa o tácita, iniciar 

dentro de cualquiera de los períodos definidos en la presente cláusula, una acción 

contra la infracción por Terceros de cualquier Derecho de Patente, el LICENCIANTE 

tendrá derecho a dar por finalizado el Contrato, previa comunicación por escrito al 



 

LICENCIATARIO con DIEZ (10) días naturales de antelación, resultando de 

aplicación la cláusula DECIMOQUINTA del presente Contrato, y pudiendo el 

LICENCIANTE emprender cualquier pleito, acción o procedimiento legal por su 

cuenta para la defensa de cualquier Derecho de Patente frente a una infracción por 

un Tercero. 

DÉCIMO QUINTA. CONTRAPRESTACIONES 

 

15.1. Contraprestaciones derivadas de la Licencia. En contraprestación por la 

Licencia objeto del presente Contrato, el LICENCIATARIO pagará a la UNAV, 

como Gestor de la Invención del LICENCIANTE: 

a. Unas regalías del 3% (tres por ciento) de los Ingresos Netos de “Producto” 

efectuadas directamente por el LICENCIATARIO y/o Filiales (excluidas 

downpayment). 

b. Unas regalías del 4,5% (cuatro coma cinco por ciento) de los ingresos netos 

recibidos como “Down Payment” por el LICENCIATARIO.  

c. Unas regalías del 3% (tres por ciento) de los ingresos netos del “Producto” 

obtenidos por el Sublicenciatario.  

 

15.2. Una vez el LICENCIATARIO haya abonado las cantidades correspondientes a 

la UNAV, ésta como Gestor de la Invención, repartirá los ingresos que se perciban 

conforme la cláusula DECIMOQUINTA inc.1  al CONICET y la UNC de acuerdo a lo 

indicado en la cláusula SEXTA (Remuneración, Pago y Contabilidad) del Acuerdo 

de Cotitularidad firmado entre las Instituciones LICENCIANTES con fecha 20 de 

junio de 2017.   

En dicho acuerdo se indica que los ingresos netos recibidos por la UNAV se 

distribuirán de acuerdo a la siguiente estructura:  

● Oftalmología:  

o UNAV: 60 % 

o UNC: 20 % 

o CONICET: 20 % 

● Oncología:  

o UNAV: 90 % 

o UNC: 5 % 

o CONICET: 5 % 



 

15.3. El LICENCIATARIO no abonará contraprestación a la UNAV por la facturación 

a agrupaciones de interés económico u otras entidades para la optimización 

financiera y fiscal del gasto o inversión en I+D+i realizada por INNOUP. 

15.4. El LICENCIATARIO enviará informes anuales por escrito, antes del 28 de 

febrero, especificando el volumen de ingresos percibidos de terceros y por los 

Ingresos Netos de Producto efectuadas directamente por el LICENCIATARIO y/o 

Filiales durante el año natural anterior como consecuencia de la explotación de la 

Patente. 

15.5. A tal efecto, el LICENCIATARIO se compromete a trasladar al sublicenciatario 

la obligación establecida en el párrafo anterior. 

15.6. En lo sucesivo, los informes económico-financieros descritos en esta cláusula 

quedarán comprendidos bajo el término “Informes de Explotación”. 

15.7. Las contraprestaciones resultantes de acuerdo a lo anterior, de conformidad 

con lo establecido en la presente cláusula, se incrementarán con el IVA vigente en 

el momento de devengo del impuesto. 

 
15.8. En los TREINTA (30) días naturales siguientes a la recepción de cada Informe 

de Explotación, el Gestor de la Invención, la UNAV emitirá una factura a nombre del 

LICENCIATARIO por el importe de las regalías debidas por la Licencia, quien pagará 

a CONICET y a la UNC la cantidad que en proporción corresponda. 

15.9. A tal efecto, CONICET y la UNC encomiendan la administración de los fondos 

que constituyen las regalías, a la “Fundación para la Innovación y Transferencia de 

Tecnología”, en adelante denominada “INNOVA-T”, con domicilio en Rivadavia 1917, 

Correo Electrónico: innovat@innovat.org.ar, o vinculaciontecnologica@innovat.org.ar 

TELÉFONO (+54011)  5218-7741, que actuará como Unidad de Vinculación 

Tecnológica en los términos de la Ley N° 23.877. INNOVA-T, emitirá, en nombre y 

representación del CONICET, las facturas conforme a lo dispuesto a esta cláusula 

DECIMOQUINTA. 

15.10. En los TREINTA (30) días naturales siguientes a la recepción de la factura, 

el LICENCIATARIO deberá proceder al pago de las cantidades debidas mediante 

transferencia a la cuenta bancaria que se indique en la citada factura. 

15.11. Tal y como se indica en la cláusula DECIMOCUARTA del presente contrato, el 

LICENCIATARIO se hace cargo de la totalidad de los Gastos de Patente generados 

hasta la firma del presente contrato, que deberá abonar al LICENCIANTE. A esta 

mailto:vinculaciontecnologica@innovat.org.ar
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cantidad se añadirá un 15% (quince por ciento) adicional sobre la cantidad total de 

los gastos asumidos por el LICENCIANTE por concepto de Gestión de la Patente, que 

deberá ser satisfecha por el LICENCIATARIO al LICENCIANTE. 

 
15.12 Hasta la Fecha Efectiva del presente Contrato, la UNAV ha realizado un gasto 

total de 14.283,00 € (CATORCE MIL DOSCIENTOS OCHENTA Y TRES Euros) a lo cual 

hay que añadir un 15 % por la Gestión de la Patente, por lo que en el momento de 

entrada en vigor del presente Contrato, la UNAV procederá a emitir UNA ÚNICA 

FACTURA por la totalidad del importe indicado.  

 

DECIMOSEXTA. AUDITORÍAS 
 

16.1. El LICENCIANTE tendrá acceso a la documentación correspondiente a la 

explotación de la Patente. El LICENCIATARIO se obliga a facilitar dichos datos con la 

mayor brevedad y, en todo caso, sin cargo alguno para el LICENCIANTE. 

 

16.2. El LICENCIANTE tendrá derecho a examinar, por sí o por un auditor contable, 

los libros contables y toda la documentación del LICENCIATARIO relativa a la 

explotación de la Patente a fin de auditar dichas contabilidades y determinar la 

corrección de las liquidaciones practicadas. Durante la vigencia de la Licencia y a lo 

largo de los 10 (DIEZ) años siguientes, el LICENCIATARIO mantendrá en sus oficinas 

principales los libros de contabilidad y copias de todos los documentos y cualquier 

otro material relativo a la explotación de la Patente. El LICENCIANTE tendrá acceso 

a tales libros, registros, documentos y otro material, con un aviso razonable, durante 

el horario ordinario de negocio para el propósito de examinarlos o auditarlos. 

 

16.3. El LICENCIATARIO llevará libros contables y registros exactos y fieles en 

relación al seguimiento de la explotación de la Patente. 

 

16.4. Los costes derivados de esta inspección serán asumidos por la Parte a cuya 

instancia se practica, salvo que se concluya que el LICENCIATARIO ha incurrido en 

un error superior al 5% (CINCO POR CIENTO) en el cálculo de las liquidaciones, en 

cuyo caso será el LICENCIATARIO quien asumirá los gastos de tal inspección.  

 

 



 

DECIMO SÉPTIMA. TERMINACIÓN ANTICIPADA 
 
 

 
17.1. El presente Contrato podrá terminarse anticipadamente: 

a. Por mutuo acuerdo entre las Partes documentado por escrito y firmado por 

sus representantes que recogerá los términos concretos y consecuencias de 

esta situación. 

b. Mediante resolución en caso de incumplimiento. En los supuestos de 

incumplimiento por alguna de las Partes de las obligaciones asumidas en 

virtud del presente Contrato, la Parte que hubiera cumplido con las suyas 

tendrá derecho a exigir el cumplimiento de la obligación, o bien a considerar 

resuelto el Contrato, con los efectos que deban producirse. 

 

c. Las LICENCIANTES podrán resolver el presente Contrato de forma unilateral 

de acuerdo a lo establecido en la cláusula 12. 

d. Concurso de acreedores: Cualquiera de las Partes podrá dar por finalizado 

este Contrato si la otra entra en un proceso de concurso de acreedores o 

similar por el que deba asignar sus activos o actividades o el control de las 

mismas a un Tercero.  

 

17.2. Solamente tendrá lugar la resolución en caso de incumplimiento cuando, 

denunciado el mismo mediante comunicación fehaciente dirigida a la otra Parte, esta 

no subsane el incumplimiento transcurridos CUARENTA Y CINCO (45) días naturales 

desde la mencionada comunicación, o al menos haya iniciado las acciones para la 

subsanación en ese plazo. 

 
17.3. La licencia revertirá al LICENCIANTE en los casos en que el LICENCIATARIO 

no estuviese interesado en su explotación. A estos efectos se entenderá que el 

LICENCIATARIO no está interesado cuando, teniendo la oportunidad de haber 

explotado la Patente, no lo hubiere realizado durante un periodo de 5 (cinco) años 

por motivos diferentes a circunstancias objetivas de mercado o a circunstancias de 

fuerza mayor debidamente justificadas por el LICENCIATARIO. Este plazo iniciará su 

cómputo a partir del momento en que todas las partes firman el presente Contrato. 

 



 

La ejecución fehaciente de trabajos de desarrollo para la explotación de la patente, 

se considerará explotación a estos efectos. 

17.4. En el caso de terminación anticipada se producirá el cese en la explotación de 

la Patente y/o Know-How, revirtiendo los derechos concedidos al LICENCIANTE. A 

partir de la fecha de terminación, el LICENCIATARIO no utilizará ni explotará, directa 

o indirectamente, la Patente afectada. El LICENCIATARIO se obliga a la devolución 

de toda la Información Confidencial que obre en su poder. 

17.5. Igualmente, el LICENCIATARIO estará obligado a pagar las regalías 

devengadas a favor del LICENCIANTE con anterioridad a la fecha de la terminación 

de la Patente afectada.  

DECIMO OCTAVA. CONFIDENCIALIDAD 
 

 
18.1 Tratamiento de la información confidencial. 

Las Partes intercambiarán Información Confidencial para ejecutar el presente 

Contrato y se comprometen a tomar las precauciones necesarias y apropiadas para 

mantener como confidencial la información así definida, y en especial a: 

a. Utilizar la Información Confidencial de forma reservada. No divulgar ni 

comunicar la Información Confidencial facilitada por la Parte Emisora. 

b. Impedir la copia o revelación de esa información a terceros, salvo que gocen 

de previa aprobación escrita de la Parte Emisora y únicamente en los 

términos de tal aprobación. 

c. Restringir el acceso a la Información Confidencial a sus respectivos 

empleados, asociados, subcontratados y a cualquier persona que, por su 

relación con las Partes, pueda o deba tener acceso a dicha información, 

advirtiendo de dicho deber de confidencialidad. 

d. Utilizar la Información Confidencial o fragmentos de ésta exclusivamente 

para los fines de la ejecución del presente Contrato, absteniéndose de 

cualquier otro uso. 

 

18.2. Las Partes serán responsables entre sí del incumplimiento de esta obligación, 

ya sea por sus empleados, asociados, subcontratados o cualquier otra persona a la 

que hubieran revelado la Información Confidencial. 

  

18.3. Las obligaciones de Confidencialidad se mantendrán vigentes de manera 

indefinida, aunque se dé por terminado el presente contrato, hasta que dicha 



 

información haya pasado a ser de conocimiento público sin participación del 

LICENCIATARIO. 

18.4. Excepciones al tratamiento de la Información Confidencial. 
 
Sin perjuicio de lo dispuesto en el apartado anterior, las Partes podrán usar o difundir 

Información Confidencial que: 

a.- sea de conocimiento público o llegue al conocimiento público por medios 

diferentes a una infracción del presente Contrato por cualquiera de las Partes, 

o 

b.- se haya generado, de forma independiente, por o para la Parte Receptora, 

sin ninguna conexión con la Información Confidencial, y siempre que dicha 

generación pueda ser documentada a petición de la Parte Emisora, o 

c.- fuera conocida por la Parte Receptora con anterioridad a la fecha en la que 

la recibió de la Parte Emisora, siempre que la Parte Receptora lo pueda 

demostrar documentalmente, o 

d.- la información recibida proceda de un Tercero no sujeto al deber de secreto, 

o 

e.- deba ser comunicada por ley o por requerimiento judicial o administrativo. 

En este caso, la Parte Receptora notificará inmediatamente a la Parte Emisora 

de dicho requerimiento con el fin de que esta pueda interponer las medidas 

cautelares oportunas, y no revelará más Información Confidencial que la que 

sea estrictamente requerida por la orden judicial o administrativa. 

 

 
DECIMO NOVENA. MISCELÁNEA 

 
 

Notificaciones y comunicaciones. A los efectos de gozar de plenos efectos, todas las 

notificaciones y comunicaciones que deban efectuarse las Partes en virtud del 

presente Contrato deberá ser realizada por escrito y enviada a las direcciones que 

constan en el encabezamiento del mismo, por cualquiera de los siguientes medios: 

Burofax, correo certificado con acuse de recibo, entrega en mano con acuse de 

recibo, telefax con acuse de recibo con posterior remisión por correo de la 

comunicación, correo electrónico que garantice la recepción de la notificación por la 

otra Parte. En el caso del LICENCIANTE, se designa a la UNAV como entidad de 

referencia para dichas notificaciones y comunicaciones al correo: sgi@unav.gov.es  

 

mailto:sgi@unav.gov.es


 

Cualquier cambio en las direcciones que constan en el encabezamiento del presente 

Contrato deberá ser notificado a la otra en los términos establecidos en la presente 

cláusula. La falta de dicha comunicación implicará que se considerarán válidas las 

notificaciones efectuadas en dichos domicilios. 

 

Modificaciones. Toda modificación del presente Contrato por mutuo acuerdo de las 

Partes deberá realizarse, para su validez y plena efectividad, mediante escrito en el 

que se haga constar, al menos, la identidad y el carácter de las personas que 

intervienen en representación de cada una de las Partes, el alcance y contenido de 

la modificación, así como la fecha en la que se acuerda, con expresa indicación de 

la fecha a partir de la cual se desea que la modificación introducida produzca efectos. 

 

El documento en el que se recojan las posibles modificaciones del presente Contrato 

que las Partes deseen introducir, deberá emitirse y firmarse por cuatriplicado, 

debiendo quedar en poder de cada una de las Partes un ejemplar que incorporarán, 

como Adenda, debidamente numerada, al ejemplar que les corresponda a cada una 

de ellas del presente Contrato. 

 

Protección de datos personales. Las Partes se comprometen a cumplir en todo 

momento con la legislación vigente en materia de protección de datos de carácter 

personal, ocupándose de llevar a cabo cuantas actuaciones y trámites sean precisos 

conforme a dicha normativa para el desarrollo de este Contrato. En particular, las 

Partes se comprometen a actuar en todo momento de conformidad con lo previsto 

en el Reglamento (UE) 2016/679 del Parlamento Europeo y del Consejo de 27 de 

abril de 2016 (RGPD) relativo a la protección de las personas físicas en lo que 

respecta al tratamiento de datos personales y a la libre circulación de estos datos y 

por el que se deroga la Directiva 95/46/CE, en la Ley Orgánica 3/2018, de 5 de 

diciembre, de Protección de Datos Personales y Garantía de los Derechos Digitales 

(LOPDGDD) y en la normativa que las desarrolle. 

 

Elevación a Escritura pública y gastos e impuestos. Las Partes se comprometen a 

elevar a Escritura Pública el presente Contrato a simple requerimiento de la otra 

Parte. En tal caso, todos los gastos e impuestos que se ocasionen como consecuencia 

de la elevación a escritura pública serán a cargo de la Parte que lo solicite. 

 



 

Todos los gastos, impuestos, tasas, contribuciones y demás gravámenes de 

cualquier naturaleza ya sean nacionales o internacionales, tanto presentes como 

futuros que graven la actividad de LA LICENCIATARIA, como así también el Impuesto 

de Sellos correspondiente al contrato y a todos aquellos que se suscribieran en razón 

del contrato, serán a exclusivo cargo de la LICENCIATARIA. 

 

No-asociación. El presente Contrato no supone ni supondrá la creación de ninguna 

sociedad conjunta o cualquier tipo de asociación o unidad de empresa entre las 

Partes diferente de la aquí pactada. 

 

Nulidad parcial. Cada una de las estipulaciones del presente Contrato debe ser 

interpretada separada e independientemente de las demás. Si cualquiera de ellas 

pasare a ser inválida, ilegal o inejecutable en virtud de alguna norma jurídica o fuera 

declarada nula o ineficaz por cualquier juzgado o autoridad administrativa, la nulidad 

o ineficacia de la misma no afectará las demás estipulaciones, que conservarán su 

plena validez y eficacia. Las Partes contratantes acuerdan sustituir la cláusula o 

cláusulas afectadas por otra u otras que tengan los efectos correspondientes a los 

fines perseguidos por las Partes en el presente Contrato. 

 

Garantías. Cada Parte declara y garantiza que: 

a) Tiene la capacidad legal necesaria para suscribir este Contrato y ejecutar 

las operaciones contempladas en el mismo y que tales operaciones han 

sido autorizadas por todos los órganos sociales y mediante los acuerdos 

societarios o corporativos necesarios, no violando ninguna ley ni 

reglamentación aplicable, ni ninguna disposición, Contrato, pacto o 

documento aplicable o que vincule a cada una de ellas; 

b) este Contrato le obliga en forma legal, válida y vinculante, de acuerdo 

con sus términos; 

c) todos los consentimientos y autorizaciones que, en su caso, se requieran 

para celebrar y ejecutar las operaciones contempladas en este Contrato 

han sido obtenidos. 

 

Nombres o signos distintivos: Salvo en caso de previa autorización escrita, ninguna 

de las Partes podrá hacer uso de los nombres, logotipos, marcas, signos distintivos 

o símbolos pertenecientes a la otra Parte sin autorización previa por escrito de esta. 



 

 

Jurisdicción competente y legislación aplicable.  

El presente Contrato se interpretará y se regirá por las leyes de España. 

En caso de conflictos entre cualquiera de las Partes sobre la interpretación, 

aplicación, cumplimiento o eficacia de este Contrato, las Partes se reunirán dentro 

de los diez (10) días hábiles siguientes a que una de ellas notifique a las otras el 

conflicto con el fin de resolverlo. En la notificación se propondrá la fecha, hora y 

lugar de la reunión. 

 

Caso de que las Partes en conflicto no resolvieran el conflicto dentro de los diez (10) 

días hábiles siguientes a la fecha en que se haya celebrado la reunión o de los veinte 

(20) días hábiles siguientes a la fecha en que haya surgido el conflicto, podrán 

libremente acudir a los tribunales de justicia a dirimir la controversia. 

Las Partes se someten expresamente, con renuncia a cualquier otro fuero que 

pudiera corresponder, a la jurisdicción de los Juzgados y Tribunales de la ciudad y 

el Estado en el que tenga su domicilio la Parte demandada. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

En prueba de conformidad de cuanto antecede, las Partes firman el presente 

Contrato por cuadruplicado ejemplar en el lugar y fecha arriba indicados.  

Las Partes acuerdan que la firma electrónica del presente documento tendrá la 

misma validez y efecto que el intercambio de firmas originales. 
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ALBUMIN NANOPARTICLES FOR THE TREATMENT OF CANCER AND 

OCULAR DISEASES

FIELD OF THE INVENTION

The present invention refers to nano-sized drug delivery systems, and more particularly 5

to nanoparticles containing a matrix of albumin and a monoclonal antibody, to be used 

in the treatment of cancer and ocular diseases.

BACKGROUND

Monoclonal antibodies have emerged as an interesting group of glycoproteins to be 10

used in different therapeutic areas, such as cancer, autoimmune and chronic 

inflammatory diseases and the treatment of transplant rejection. At present, there are, 

approximately, 30 monoclonal antibodies approved by the Regulatory Agencies (FDA 

& EMEA). 

One of these monoclonal antibodies is Bevacizumab, an immunoglobulin G (IgG) that 15

targets VEGF-A (vascular endothelial growth factor) and includes four of the major 

isoforms of VEGF. It was approved by the FDA in 2004 for first-line treatment of 

metastatic colorectal cancer and afterwards was also approved for other cancers, like 

non-small-cell lung cancer or metastatic breast cancer. Recently, bevacizumab has 

started to be used in the treatment of eye diseases including corneal or retinal 20

neovascularization, diabetic retinopathy and age-related macular degeneration.

Topical application on to the eye’s surface is a common route for drugs administration. 

However, the protective mechanisms (slinking, lachrymation and drainage) decrease the 

bioavailability of drug by removing rapidly the formulation. In the past few years, 

intravitreal injection of Bevacizumab has been found to be a very efficient treatment for 25

the wet form of age-related macular degeneration, proliferative diabetic retinopathy and 

choroidal neovascularization. Short terms results suggested that intravitreal 

bevacizumab was well tolerated and associated with improvement in visual acuity, 

decreased retinal thickness and reduction in angiographic leakage in most patients. 

However, to achieve and maintain the improvement in vision, repetitive injection and 30
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follow-up visits are required. This entails a high risk of complications such as 

endophthalmitis, as well as repetitive pain, apprehension and distress associated with 

inserting needles into the eyes. Moreover, the intravitreal half-life of injected 

bevacizumab is approximately only 3 days. 

In the case of cancer therapies, current treatments strategies usually involve intrusive 5

processes including the application of catheters for chemotherapy to shrink the tumor 

prior to their removal by surgery. Research efforts to improve the effectiveness of 

cancer therapy have led to a substantial improvement in patient survival, however, 

problems associated with toxic side effects and poor quality of life in patients remain a 

major issue.10

Therefore, an effective drug delivery method needs to be developed to render 

bevacizumab, as well as other monoclonal antibodies, delivery less invasive and long-

lasting for the treatment of cancer and ocular diseases.

In this sense, nanoparticles have emerged as a suitable vehicle for drugs administration 

and have yielded promising results in ophthalmic field as well as in cancer therapies. 15

There are a large variety of materials that can be used for preparing such nano-sized 

delivery systems. For example, monoclonal antibody bevacizumab has been 

incorporated in nanoparticles of PLGA for the treatment of age-related macular 

degeneration [Hao et al., American Association of Pharmaceutical Scientists (AASP) 

Annual Meeting and Exposition, Los Angeles, California, November 2009; Li, F. et al., 20

The Open Ophthalmology Journal, 2012, 6, 54-58], as well as for retinal and choroidal 

neovascularization treatments [Pan CK et al., J. Ocul. Pharmacol. Ther., 2011, 27(3), 

219-224; Varshochian, R. et al., European Journal of Pharmaceutical Sciences, 2013, 

50, 341-352].

However, natural biopolymers are preferred over synthetic materials. In this regard, 25

human serum albumin has been widely used to prepare nanoparticles for drug delivery 

due to the fact that they are biocompatible, biodegradable, non-toxic and non-

immunogenic. Albumin nanoparticles have gained considerable attention owing to their 

high binding capacity of various drugs and being well tolerated without any serious 

side-effects.30
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In the last years, a great variety of physico-chemical processes for the preparation of 

albumin nanoparticles have been proposed, including thermal gelation, emulsification 

and desolvation (coacervation). In any case, the desolvation based-procedures appear to

be the most popular due to their simplicity and repeatability. However, the just obtained 

nanoparticles are unstable and a supplementary step of physical, chemical or enzymatic 5

stabilization has to be performed in order to prolong their half-life in aqueous 

environment and/or prevent from the formation of macro-aggregates of the protein.

In general, cross-linkage of the albumin is one of the most popular strategies for the 

stabilization of albumin nanoparticles. Elzoghby et al. [Journal of Controlled Release, 

2012, 157, 168-182] compiles different methods for preparing albumin nanoparticles 10

and their use as active drug delivery systems. Particular mention is made about the 

instability of nanoparticles in aqueous media which require them to be crosslinked, 

citing glutaraldehyde as the common chemical cross-linking agent used in the art. 

Lohcharoenkal, W. et al. [BioMed Research International, 2014] also refers to the 

instability of albumin nanoparticles as they dissolve or coalesce to form a separate 15

phase if not cross-linked. Llabot et al. [19th International Symposium on 

Microencapsulation, 2013] describes albumin nanoparticles cross-linked with Gantrez 

which encapsulates bevacizumab, as well as their use in corneal vascularization.

Thus, cross-linking stabilizes albumin nanoparticles and reduces the enzymatic 

degradation as well as the delivery of the active ingredient from the nanoparticle.20

However, while glutaraldehyde is highly effective for stabilizing the nanoparticles, its

use is questionable due mainly to its toxicity which hampers its use for in vivo delivery. 

Thus, it is essential to remove the cross-linker as completely as possible. Furthermore, 

glutaraldehyde can affect the stability of biomacromolecules, more particularly protein 

drugs, antibodies and peptides, in the nanoparticles since it reacts with functional 25

groups present in the macromolecules (such as primary amine residues), resulting in an 

important loss of their activity.

In order to solve this important drawback, different strategies have been proposed to 

harden or stabilize the just formed albumin nanoparticles without the need of using 

toxic reagents. Amongst others, the stabilization of nanoparticles can be obtained by 30
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thermal treatment, high hydrodynamic pressure or enzymatic cross-linkage with genipin 

or transglutaminase.

Surface coating has also been used to stabilize albumin nanoparticles. For example, 

cationic polymers, such as polylysine or polyethyleneimine, have been used to coat 

bovine serum albumin nanoparticles to improve their stability [Wang et al., Pharm. 5

Res., 2008, 25(12), 2896-2909]. 

WO2013/042125 describes the preparation of glutaraldehyde crosslinked bovine serum 

albumin nanospheres incorporating bevacizumab and the subsequent encapsulation of 

said nanospheres in a cover of ionic PLGA.

WO2011/053803 also refers to nanoparticles having a polymeric shell encapsulating a 10

therapeutic agent, such as bevacizumab, for treating ocular diseases.

In view of all above, adequate delivery systems that preserve the integrity and activity 

of monoclonal antibodies and control its release from nanoparticles are required.

BRIEF DESCRIPTION OF THE INVENTION  15

The authors of the present invention have found that the entrapment of a monoclonal 

antibody, such as bevacizumab, in a matrix of albumin provides nanoparticles with a 

high stability in aqueous solution and, surprisingly, said nanoparticles do not need to be 

cross-linked or stabilized by other means, thus allowing the maintenance of the 3D 

structure as well as the biological activity of the antibody once it is delivered. On the 20

contrary, and as shown in the experimental part below, the use of glutaraldehyde (the 

most common cross-linker used in the prior art to stabilize nanoparticles of albumin) 

inactivates the antibody, thus making unfeasible the use of cross-linked nanoparticles 

for the encapsulation of these kind of active ingredients.

The authors have also tested non-cross-linked nanoparticles decorated with non-ionic 25

polymers, such hydroxypropyl methyl cellulose phthalate (HPMC-P) and 

polyethylenglycol 35,000 (PEG35), as well as Eudagrit® S-100 and observed that the 

integrity of the antibody is also maintained.
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In addition to that, following the method described herein below, the monoclonal-

loaded albumin nanoparticles can be manufactured as a dry powder ready to disperse 

and reconstitute by the simple addition of water or an aqueous solution.

Furthermore, the nanoparticles of the invention allow a sustained release of the 

monoclonal antibody and constitute a drug delivery system of great interest for in vivo5

applications as pointed out by the obtained biological activity data in a corneal 

neovascularization animal model.

Also, the biodistribution assays carried out with albumin nanoparticles coated with non-

ionic polymers point out that they are able to concentrate in tumor tissues, thus making 

them very promising nanoparticulate systems for releasing the monoclonal antibody 10

into those affected tissues.

In fact, in vivo experiments have shown that nanoparticles of the invention are able to 

release the monoclonal antibody in the tumor tissue since lower concentration of said 

antibody are present in serum when compared to the administration of the same 

monoclonal antibody in aqueous solution. Furthermore, the volume of the tumor is 15

significantly reduced.

Thus, a first aspect of the present invention refers to a nanoparticle for use in medicine, 

wherein said nanoparticle comprises a solid core, said solid core comprising a non-

crosslinked albumin matrix and a monoclonal antibody and wherein the monoclonal 

antibody is distributed throughout the albumin matrix, said solid core being optionally 20

coated with a non-ionic polymer.

A second aspect of the invention refers to a pharmaceutical composition comprising:

- a plurality of nanoparticles, said nanoparticles comprising a solid core, said 

solid core comprising a non-crosslinked albumin matrix and a monoclonal 

antibody and wherein the monoclonal antibody is distributed throughout the 25

albumin matrix, said solid core being optionally coated with a non-ionic 

polymer; and

- an excipient, carrier or vehicle pharmaceutically acceptable.

In another aspect, the invention relates to said pharmaceutical composition of the 

invention for use in medicine.30
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A further aspect of the invention is a nanoparticle for use in the treatment of ocular 

diseases, wherein said nanoparticle comprises a solid core, said solid core comprising a 

non-crosslinked albumin matrix and a monoclonal antibody and wherein the 

monoclonal antibody is distributed throughout the albumin matrix, said solid core being 

optionally coated with a non-ionic polymer.5

Another aspect of the invention is a nanoparticle for use in the treatment of cancer, 

wherein said nanoparticle comprises a solid core, said solid core comprising a non-

cross-linked albumin matrix and a monoclonal antibody and wherein the monoclonal 

antibody is distributed throughout the albumin matrix, said solid core being optionally 

coated with a non-ionic polymer.10

Finally, another aspect of the invention relates to a nanoparticle comprising a solid core, 

said solid core comprising a non-crosslinked albumin matrix and a monoclonal antibody 

and wherein the monoclonal antibody is distributed throughout the albumin matrix, said 

solid core being coated with a non-ionic polymer.

15

DESCRIPTION OF THE FIGURES

Figure 1. Influence of the bevacizumab / albumin ratio on the payload of the resulting 

nanoparticles. Nanoparticles were prepared after the incubation for 10 min of the 

monoclonal antibody and the protein. Data expressed as mean ± SD (n=3).

Figure 2. TEM photograph of bevacizumab-loaded albumin nanoparticles (B-NP).20

Figure 3. A) FT-IR spectrum of human serum albumin (HSA), glutaraldehyde (GLU), 

physical mixture between HSA and glutaraldehyde (HSA-GLU), and nanoparticles 

cross-linked with glutaraldehyde (NP-GLU). B) FT-IR spectrum of human serum 

albumin (HSA), bevacizumab (BEVA), physical mixture between HSA and 

bevacizumab (HSA-BEVA), and bevacizumab-loaded nanoparticles (B-NP).25

Figure 4. X-ray spectra of bevacizumab (BEVA), bevacizumab-loaded nanoparticles 

(B-NP) and human serum albumin (HSA).

Figure 5. DTA thermograms of: A) native human serum albumin (HSA) and 

bevacizumab (BEVA); B) physical mixture (PM) between human serum albumin 

(HSA) and bevacizumab (BEVA) and the bevacizumab loaded-albumin nanoparticles 30
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(B-NP); C) native human serum albumin (HSA) and glutaraldehyde (GLU); D) physical 

mixture (PM) between human serum albumin (HSA) and glutaraldehyde (GLU) and the 

albumin nanoparticles cross-linked with glutaraldehyde (NP-GLU).

Figure 6. Evolution of the mean size of empty nanoparticles cross-linked with 

glutaraldehyde (NP-GLU) and bevacizumab-loaded nanoparticles (B-NP) after their 5

dispersion in an aqueous solution at pH 7.4. Data expressed as mean ± SD (n=3).

Figure 7. Bevacizumab release profile from human serum albumin nanoparticles after 

incubation in PBS (pH 7.4). Data expressed as mean ± SD (n=3).

Figure 8. TEM microphotograph of bevacizumab-loaded albumin nanoparticles 

pegylated with PEG35 (B-NP-PEG35).10

Figure 9. Bevacizumab release profile from albumin nanoparticles after incubation in 

PBS (pH 7.4) (···---) bevacizumab-loaded NPs (B-NP); (¯¯) bevacizumab-loaded NPs 

coated with PEG35 (B-NP-PEG35); (···) bevacizumab-loaded NPs coated with 

Eudagrit® S-100 (B-NP-S-100); (---) bevacizumab-loaded NPs coated with HPMC-P

(B-NP-HPMC-P). Data expressed as mean ± SD (n=3).15

Figure 10. Microfluidic-based automated electrophoresis of nanoparticles (L: Ladder; 1: 

empty nanoparticles coated with PEG35 (NP-PEG35); 2: bevacizumab-loaded albumin 

nanoparticles (B-NP); 3: bevacizumab-loaded albumin nanoparticles coated with 

PEG35 (B-NP-PEG35); 4: human serum albumin (HSA); 5: Bevacizumab).

Figure 11. In vivo SPECT-CT images of 99mTc-labelled B-NP (upper row) compared 20

with 99mTc-labelled B-NP-PEG35 (bottom row) after ocular administration to Wistar 

rats. Images in each row correspond to the same animal studied at the time points 

indicated in the figure. The activity disappears between 4h to 8 h after ocular 

administration while in B-NP-PEG35 remains in the eye for at least 8h.

Figure 12. Time- activity curves for the evolution of the amount of radioactivity in 25

different regions after ocular  administration of 99mTc-B-NP nanoparticles. Volumes of 

interest (VOIs) were drawn over the areas denoted in the graphs and mean value counts 

obtained from each VOI, data corrected for decay and plotted. 

Figure 13. In vivo SPECT-CT images of 99mTc-labelled B-NP (upper row) compared 

with 99mTc-labelled B-NP-PEG35 (bottom row) after intravenous administration to 30
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Wistar rats. Images in each row correspond to the same animal studied at the time 

points indicated in the figure.

Figure 14. Schematic of the timeline showing cauterization of the cornea occurring at 

0h (Day 0) and the first treatment at 24h (Day1).

Figure 15. Photographs of the corneas of animals treated with: (A) physiological serum 5

[Control (-)]; (B) Avastin® (4 mg/mL bevacizumab); (C) albumin nanoparticles loaded 

with bevacizumab (B-NP); (D) albumin nanoparticles loaded with bevacizumab coated 

with PEG 35,000 (B-NP-PEG35); (E): human serum albumin solution (HSA); (F): 

Eylea® (EYLEA); (G): dexamethasone (DEXA). 

Figure 16. Lesion area expressed as a percentage of corneal area affected by the burn. 10

No statistical significant differences were found amongst the lesions of the different 

groups. The data are shown as the mean ± SD (n=9).

Figure 17. Invasion area (IA), fraction of corneal area in which vessels are present. The 

data are shown as the mean ± SD (n=9). 

* p<0.01 ANOVA followed by Tukey test significantly different from Control (-)15

** p<0.01 ANOVA followed by Tukey test significantly different from BEVA

*** p<0.005 ANOVA followed by Tukey test significantly different from B-NP

Figure 18. Neovascularization area normalized by the lesion. The data are shown as the 

mean ± SD (n=9). 

* p<0.01 ANOVA followed by Tukey test significantly different from Control (-)20

** p<0.005 ANOVA followed by Tukey test significantly different from BEVA

Figure 19. Photomicrographs of corneal sections of normal and neovascularized corneas 

treated with bevacizumab. (e, epithelial layer; s, stroma; ac, anterior chamber; v, stromal 

microvessels). A) A photomicrograph of rat normal cornea showing intact epithelium 

(e), the stroma containing regular parallel collagen lamellae with flattened keratocytes 25

in between; B) A photomicrograph of rat cornea from group treated with albumin 

nanoparticles loaded with bevacizumab (B-NP). Thickness of the cornea within normal 

limitis, intact epithelium and stroma slightly disorganized and lax with a very discreet 

infiltration. C) Photomicrographs of rat cornea from group treated with albumin 
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nanoparticles loaded with bevacizumab and coated with PEG35 (B-NP-PEG35). 

Normal epithelium, numerous stromal microvessels (v). Corneal thickness within 

normal values; D & E): Photomicrographs of rat cornea from group treated with 

bevacizumab. Epithelium preserved and hypertrophic that separates from the stroma. 

Thickening of the stroma with numerous and desorganized fibroblast, intense celular 5

infiltration and eodema (*); F) Photomicrograph of rat cornea from group treated with 

Physiological Serum. Serious alterations within the cornea, central erosion with and 

increase of the thickness. Intense fibrosis with large disorganized fibroblast, moderate 

inflammatory infiltration and neovascularization (v). Formation of a cyst (c) from 

epithelium cells that shows an attempt to abnormal repair. Scale bar, 200 µm, H.E. 10

X100.

Figure 20. Tumour to non-tumour ratios for the leg and neck tumours in animals treated 

with albumin nanoparticles coated with PEG35 (NP-PEG35). Values correspond to the 

mean value from three animals obtained 1 hour (blue bars) and 4 hours (red bars) after 

intravenous (i.v.) administration of radiolabelled nanoparticles.15

Figure 21. Tumor volume (mm3). The data are shown as the mean ± SD (n≥ 6). 

* p<0.05 ANOVA followed by Tukey test significantly different from physiological 

serum.

** p<0.01 ANOVA followed by Tukey test significantly different from physiological 

serum.20

Figure 22. Bevacizumab serum concentration (µg/mL) versus time (day).

DETAILED DESCRIPTION OF THE INVENTION

As mentioned before, a first aspect of the present invention refers to a nanoparticle for 25

use in medicine, wherein said nanoparticle comprises a solid core, said solid core

comprising a non-cross-linked albumin matrix and a monoclonal antibody and wherein 

the monoclonal antibody is distributed throughout the albumin matrix, said solid core 

being optionally coated with a non-ionic polymer.



10

In a particular embodiment, the present invention refers to a nanoparticle for use in 

medicine, wherein said nanoparticle comprises a solid core, said solid core consisting of

a non-cross-linked albumin matrix and a monoclonal antibody, and wherein the 

monoclonal antibody is distributed throughout the albumin matrix, said solid core being 

optionally coated with a non-ionic polymer.5

In another particular embodiment, the present invention refers to a nanoparticle for use 

in medicine, wherein said nanoparticle consists of a solid core, said solid core

comprising a non-cross-linked albumin matrix and a monoclonal antibody, and wherein 

the monoclonal antibody is distributed throughout the albumin matrix, said solid core 

being optionally coated with a non-ionic polymer.10

In another particular embodiment, the present invention refers to a nanoparticle for use 

in medicine, wherein said nanoparticle consists of a solid core, said solid core consisting 

of a non-cross-linked albumin matrix and a monoclonal antibody, and wherein the 

monoclonal antibody is distributed throughout the albumin matrix, said solid core being 

optionally coated with a non-ionic polymer.15

As used herein, the term “nanoparticle” refers to a colloidal system having spherical or 

quasi-spherical shape and having a mean size less than 1 µm. In a particular 

embodiment, the nanoparticle has a mean size ranging from 100 to 900 nm, more 

preferably from 150 to 800 nm, even more preferably from 200 to 500 nm, and much 

more preferably from 200 to 400 nm.20

“Mean size” is understood as the average diameter of the nanoparticle population, 

moving together in an aqueous medium. The mean size of these systems can be 

measured by standard methods known by the person skilled in the art and are described, 

for example, in the experimental part below.

In the context of the present invention, the term nanoparticle refers to a nanosphere or to 25

a decorated nanosphere. 

By “nanosphere” should be understood a solid non-crosslinked matrix of albumin or a 

continuous material of albumin wherein the monoclonal antibody is distributed 

throughout said matrix, thus not featuring a distinct core/shell structure.
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By “decorated nanosphere” should be understood a nanosphere as defined above, 

wherein the solid non-crosslinked matrix of albumin is coated or decorated with a non-

ionic polymer.

Accordingly, the nanoparticles of the invention are absent of any other polymeric 

coating which is not a non-ionic polymer.5

In a preferred embodiment, the nanoparticle of the invention is a nanoparticle wherein 

when the solid core is coated, the nanoparticle is absent of any other polymeric coating 

which is not a non-ionic polymer. Although the nanoparticles of the invention do not 

require a coating polymer, the inventors have found that when the nanoparticle is absent 

of any other polymeric coating which is not a non-ionic polymer, said particles display 10

an advantageous effect over the same particles when an ionic coating is used. For 

example, when the nanoparticle of the invention is coated with an ionic polymer, the 

particles show a very fast release profile of the antibody (burst release).

Thus, when nanoparticles used in the invention are not coated with a non-ionic polymer 

said nanoparticles should be considered as nanospheres according to the definition 15

given above, whereas when nanoparticles used in the invention are coated with a non-

ionic polymer said nanoparticles should be considered as decorated nanospheres 

according also to the definition given above.

In contrast to the nanoparticles used in the prior art where the albumin matrix is cross-

linked or stabilized by other means, the nanoparticles used in the invention are 20

characterized for having a solid core of a non-crosslinked matrix of albumin, 

understanding as such an organized structure or pattern resulting from the local 

interactions between albumin and monoclonal antibody. Thus, in the scope of the 

present invention, nanoparticles are forming solid matrix systems.

Therefore, the term “solid core” refers to a solid non-crosslinked matrix-type structure 25

in which the albumin forms a continuous structure where the monoclonal antibody is 

distributed, preferably homogeneously distributed, throughout the entire matrix.

Thus, the solid core of the nanoparticles used in the invention has not differentiated 

external and internal structures and, therefore, the monoclonal antibody is distributed, 
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more preferably homogeneously distributed, within the entire matrix of albumin but not 

encapsulated or confined within a central cavity thereof.

In a particular embodiment, the nanoparticle used in the invention is a nanosphere as 

defined above. More particularly, in said nanoparticles the solid core is not coated with 

a non-ionic polymer. As described throughout the text, and also shown in the examples 5

the nanoparticles of the invention are stable and do not require any encapsulation. In the 

context of the present invention, the term “stable” refers to the increase in the stability 

of the particles such that the particles can be used in medicine, without any 

disaggregation of the material. Thus, in a particular embodiment, the nanoparticle of the

present invention is a stable nanoparticle, with or without the presence of an optional 10

coating polymer.

In another particular embodiment, the nanoparticle used in the invention is a decorated 

nanosphere as defined above, i.e., comprises or consists of a solid core of a solid matrix 

of albumin or a continuous material of albumin wherein the monoclonal antibody is 

distributed throughout said matrix, and wherein the solid core is coated with a non-ionic 15

polymer.

In fact, an additional aspect of the invention relates to a nanoparticle comprising a solid 

core, said solid core comprising a non-crosslinked albumin matrix and a monoclonal 

antibody and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being coated with a non-ionic polymer.20

More particularly, the invention also refers to a nanoparticle comprising a solid core, 

said solid core consisting of a non-crosslinked albumin matrix and a monoclonal 

antibody and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being coated with a non-ionic polymer.

Also particularly, the invention refers to a nanoparticle consisting of a solid core, said 25

solid core comprising a non-crosslinked albumin matrix and a monoclonal antibody and 

wherein the monoclonal antibody is distributed throughout the albumin matrix, said 

solid core being coated with a non-ionic polymer.

Even more particularly, the invention also refers to a nanoparticle consisting of a solid 

core, said solid core consisting of a non-crosslinked albumin matrix and a monoclonal 30



13

antibody and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being coated with a non-ionic polymer

Albumin

As used herein, the term “albumin” refers to a family of globular negatively charged 

proteins, the most common of which are the serum albumins. All the proteins of the 5

albumin family are water-soluble, moderately soluble in concentrated salt solutions, and 

experience heat denaturation. Albumins are commonly found in blood plasma and differ 

from other blood proteins in that they are not glycosylated.

The general structure of albumin is characterized by several long α helices allowing it to 

maintain a relatively static shape, which is essential for regulating blood pressure.10

In a particular embodiment, the albumin is a serum albumin. Serum albumin is 

produced in the liver and dissolved in blood plasma, being the most abundant protein in 

mammals.

More preferably, the serum albumin is human serum albumin (HSA) or bovine serum 

albumin (BSA), even more preferably the serum albumin is human serum albumin.15

Human serum albumin is encoded by the ALB gene, whereas other mammalian forms, 

such as bovine serum albumin, are chemically similar.

Human serum albumin has a molecular weight of approximately 65.000 Da and consists 

of 585 amino acids. The amino acid sequence of HSA contains a total of 17 disulphide 

bridges, one free thiol (Cys34), and a single tryptophan (Trp214).20

Monoclonal antibody

The term "monoclonal antibody" (mAb or moAb), as used herein, refers to an antibody 

or antibody fragment produced by a single clone of B-lymphocytes or by a single cell 

called hybridoma that secrets only one type of antibody molecule. Monoclonal 

antibodies are produced by methods known to those skill in the art, for instance by 25

making hybrid antibody-forming cells from a fusion of an antibody-producing cell and a 

myeloma or other self-penetrating cell line. 
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Monoclonal antibodies have monovalent affinity, in that they bind to the same epitope 

(the part of an antigen that is recognized by the antibody). Given almost any substance, 

it is possible to produce monoclonal antibodies that specifically bind to that substance.

For the purpose of the present invention, the monoclonal antibody to be incorporated in 

the albumin matrix of the nanoparticle should have an affinity for at least one target 5

within the ocular tissue or within a cancerous tissue, or should have an affinity for the 

tissue itself. For example, the target may be a receptor associated with an ocular 

disorder or with cancer or a protein associated with an ocular disorder or cancer.

In a particular embodiment, the monoclonal antibody is selected from bevacizumab 

(Avastin®) which inhibits the function of a natural protein called “vascular endothelial 10

growth factor” (VEGF) that stimulates new blood vessel formation; ranibizumab 

(Lucentis®) which provides strong binding to VEGF-A; trastuzumab (Herceptin®) 

which recognizes HER-2 receptor overexpressed in solid tumors; cetuximab (Erbitux®) 

which recognizes EGFR receptors and rituximab (Mabthera®) which recognizes CD20.

In a preferred embodiment, one or more anti-VEGF antibodies (or fragment thereof) are 15

selected to be incorporated in the albumin matrix, thereby allowing targeting of vascular 

endothelial growth factor (VEGF) itself. Thus, in a preferred embodiment, the 

monoclonal antibody is selected from bevacizumab and ranibizumab, more preferably is 

bevacizumab.

In another preferred embodiment, one or more anti-VEGF R2 antibodies (or fragment 20

thereof) are selected to be incorporated in the albumin matrix, thereby allowing 

targeting of cells, such as retina pigment epithelial cells, expressing vascular endothelial 

growth factor receptor 2 (VEGF R2). Examples of anti-VEGF R2 monoclonal 

antibodies include, but are not limited to, mAb clone Avas12a1 and mAb 2C3.

Over-expression of VEGF and VEGFR2 receptor by epithelial cells, such as retina 25

pigment epithelial cells, is associated, for example, with age-related macular 

degeneration (AMD).

In another preferred embodiment, the monoclonal antibody is an ocular targeting agent, 

i.e., an antibody specific for an antigen produced by or associated with ocular tissue 

implicated in an ocular disorder. 30
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In a particular embodiment, the monoclonal antibody / albumin weight ratio ranges 

from 0.01 to 0.5, more preferably from 0.01 to 0.2. It has been observed that 

nanoparticles having a monoclonal antibody / albumin weight ratio less than 0.01 are 

not stable with time.

Non-ionic polymer5

The term “non-ionic polymer”, as used herein, refers to a hydrophilic polymer that in 

the preparative conditions of the nanoparticles does not show a net charge. Furthermore, 

said non-ionic polymer should be biodegradable, i.e., they degrade during in vivo use, 

as well as biocompatible, i.e., substantially non-toxic or lacking injurious impact on the 

living tissues or living systems to which they come in contact with.10

Examples of suitable non-ionic polymers for use in the present invention are 

polyvinylalcohol; polyvinylpyrrolidone; polyallylalcohol; polyvinyl methyl ether; 

polyvinyl acetal; polyalkylene alcohol; a polysaccharide optionally substituted with at 

least one alkyl group, hydroxyalkyl group, alkoxyalkyl group, or a combination of two 

or more such groups; polyesters; polyamides, polyurethanes and polyethers.15

Preferred polysaccharides include, without limitation, xanthan gums, guar gums, 

starches, cellulose, dextran and a combination of two or more of the foregoing.

Starches include, for example, corn starch and hydroxypropyl starch.

Cellullose includes, for example, alkyl celluloses, such as C1-C6-alkylcelluloses, 

including methylcellulose, ethylcellulose and n-propylcellulose; substituted 20

alkylcelluloses, including hydroxy-C1-C6-alkylcelluloses and hydroxy-C1-C6-alkyl-C1-

C6-alkylcelluloses, such as hydroxyethylcellulose, hydroxy-n-propylcellulose, hydroxy-

n-butylcellulose, hydroxypropylmethylcellulose, and ethylhydroxyethylcellulose.

In a particular embodiment, the non-ionic polymer is selected from a polysaccharide, 

polyvinylpyrrolidone, a polyester and a polyalkylene glycol. Preferably, the non-ionic 25

polymer is a water-soluble cellulose selected from hydroxyethylcellulose, hydroxy-n-

propylcellulose, hydroxy-n-butylcellulose, hydroxypropylmethyl cellulose,

hydroxypropylmethyl cellulose phthalate, and ethylhydroxyethylcellulose; starch; 

dextran; a polyester selected from compounds under the tradename Eudagrit; or a 

polylakylene glycol, such as polyethylene glycol or polypropylene glycol. 30
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In another particular embodiment, the non-ionic polymer is selected from 

hydroxypropylmethylcellulose, hydroxypropylmethyl cellulose phthalate, starch, 

dextran 70, Eudagrit® NM; Eudagrit® NE, polyvinyl pyrrolidone (PVP) and 

polyethylene glycol (PEG). The polyethylene glycol is preferably PEG-10,000, PEG-

20,000 or PEG-35,000 according to the molecular weight thereof.5

Preferably the non-ionic polymer is selected from hydroxypropylmethylcellulose, 

hydroxypropylmethyl cellulose phthalate and PEG 35,000. More preferably, the non-

ionic polymer is selected from hydroxypropylmethyl cellulose phthalate and PEG 

35,000. Even more preferably, the non-ionic polymer is PEG 35,000.

The non-ionic polymer acts as a coating of the albumin nanoparticles, conferring more 10

stability and, in general, allows increasing the amount of monoclonal antibody to be 

loaded in the nanoparticle. It has been shown tha the presence of the coating does not 

affect significantly the physical properties of the nanoparticle. Only depending on the 

nature of the coating, the size and the zeta potential may be slightly increased or 

decreased.15

In a particular embodiment, the non-ionic polymer / albumin ratio ranges from 0.02 to 5

(w/w), more preferably from 0.05 to 2 (w/w).

In another particular and optional embodiment, the nanoparticles used in the present

invention further comprise a compound for protecting the albumin matrix during the 

process of drying the nanoparticles, or of drying the suspension containing the 20

nanoparticles by means of conventional methods, for example, by means of spray 

drying, hereinafter, “protecting agent”. Said protecting agent does not form part of the 

solid matrix of the nanoparticles but acts as a bulking agent to facilitate the drying of 

nanoparticles in an efficient way, so as the structure thereof is maintained. Virtually, 

any compound complying with those characteristics can be used as a protecting agent. 25

In a particular embodiment, said protecting agent is a saccharide.

Non-limiting, illustrative examples of protecting agents which can be used within the 

context of the present invention include lactose, mannitol, sucrose, maltose, trehalose, 

maltodextrin, glucose, sorbitol, etc., as well as substances with prebiotic characteristics, 

such as for example, oligofructose, pectin, inulin, oligosaccharides (e.g. galacto-30

oligosaccharides, human milk oligosaccharides), lactulose, dietary fiber, etc., and any 
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combination thereof. In a particular embodiment, the protecting agent is selected from 

lactose, mannitol, sucrose, maltose, trehalose, maltodextrin, glucose, sorbitol and 

combinations thereof. Preferably, the protecting agent is sucrose. If the nanoparticles 

used in the invention include a protecting agent, the by weight ratio of the albumin 

matrix and the protecting agent can vary within a wide range; nevertheless, in a 5

particular embodiment, the albumin:protecting agent by weight ratio is 1:0.1-5, typically 

1:0.5-4, preferably about 1:1.

In some embodiments, the nanoparticles used in the invention comprise at least one 

imaging agent which allows for image-guided targeted delivery of the therapeutic agent 

by allowing particle location to be imaged before, during or after therapeutic delivery. A 10

variety of imaging agents are suitable for coupling to the surface of the nanoparticle 

including, but not limited to, fluorescence imaging agents (such as indocyanine green, 

cyanine 5, cyanine 7, cyanine 9, fluorescein and green fluorescent protein), 

radionuclide-labeled imaging agents (such as agents comprising iodine-124, 99mTc) and 

magnetic resonance imaging agents (such as gadolinium contrast agents). 15

The nanoparticles used in the invention may deliver the monoclonal antibody in a 

controllable process. Such control may allow for delivery of the monoclonal antibody 

over an extended period of time. For example, it is contemplated that the delivery may 

occur over a period of from 1 to 30 days. In addition to being adapted to deliver the 

therapeutic agent in a controllable manner, the nanoparticles may be adapted to provide 20

a variety of options for detection and imaging of the particles before, during and after 

delivery of the therapeutic agent.

The nanoparticles used in the present invention may optionally comprise a second 

monoclonal antibody or therapeutic agent in order to also provide a combination 

therapy.25

Said therapeutic agent includes, for example, other proteins such as calcitonin, insulin 

or cyclosporine A.

The second monoclonal antibody can be any of those mentioned herein above, such as, 

bevacizumab (Avastin®), ranibizumab (Lucentis®), trastuzumab (Herceptin®), 

cetuximab (Erbitux®) or rituximab (Mabthera®).30
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Process for the preparation of nanoparticles

The nanoparticles used in the present invention can be prepared by precipitation of the 

proteins (albumin and monoclonal antibody) in an aqueous environment before 

purification and drying.

This process comprises:5

a) preparing an aqueous solution of albumin and a monoclonal antibody;

b) titrating the aqueous solution of step a) to a pH between 4 and 5;

c) adding a desolvating agent to the aqueous solution of step b).

This method is based on a desolvation process wherein an aqueous solution of albumin 

and the monoclonal antibody is slowly desolvated by slow addition, such as dropwise 10

addition, of a desolvating agent (typically an organic solvent such as ethanol, acetone or 

THF), under constant stirring, temperature and pH conditions.

In a particular embodiment, the albumin used in preparing the aqueous solution of step 

a) is human serum albumin or bovine serum albumin, more preferably is human serum 

albumin.15

In another particular embodiment, the monoclonal antibody used in preparing the 

aqueous solution of step a) is selected from bevacizumab (Avastin®), ranibizumab 

(Lucentis®), trastuzumab (Herceptin®), cetuximab (Erbitux®) and rituximab 

(Mabthera®). More preferably, the monoclonal antibody is bevacizumab or 

ranibizumab, even more preferably is bevacizumab.20

The solution of the albumin and the monoclonal antibody can be prepared by 

conventional methods known by those skilled in the art, for example by adding the 

albumin and the monoclonal antibody to the aqueous solution.

The albumin and the monoclonal antibody are preferably mixed at room temperature, 

i.e., at a temperature comprised between 18 ºC and 25 ºC, preferably between 20 ºC and 25

22 ºC.

The amount of albumin that can be added to the aqueous solution can vary within a 

wide range, nevertheless, in a particular embodiment, the amount added to said aqueous 

solution is comprised between 0.1% and 10% (w/v), preferably between 0.5% and 5% 

(w/v), even more preferably between 1% and 2% (w/v).30
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Likewise, the amount of monoclonal antibody that can be added to the aqueous solution 

can vary within a wide range, nevertheless, in a particular embodiment, the amount 

added to said aqueous solution is comprised between 0.005% and 1% (w/v), preferably 

between 0.01% and 0.5% (w/v), even more preferably between 0.01% and 0.4% (w/v).

In a particular embodiment, the albumin and the monoclonal antibody are added to the5

aqueous solution so as the monoclonal antibody:albumin weight ratio ranges from 0.01 

to 0.5, more preferably from 0.01 to 0.2. 

In a preferred embodiment, the aqueous solution of the albumin and the monoclonal 

antibody is subjected to homogenization by means, for example, of stirring.

Step b) of the process for preparing the nanoparticles involves reducing the pH of the 10

aqueous solution containing the albumin and the monoclonal antibody to a slightly acid 

pH. This allows the precipitation of the nanoparticles in the subsequent step of this 

process. This can be made by adding an acid component to the aqueous solution 

obtained after conducting step a), such as HCl 1M.

In a particular embodiment, the aqueous solution is incubated for at least 10 minutes at 15

room temperature.

In step c) of the process for preparing the nanoparticles, a desolvating agent is added to 

the aqueous solution obtained after conducting step b). 

In a preferred embodiment, the addition of the desolvating agent to the aqueous solution 

obtained after conducting step b) is made under stirring.20

In another preferred embodiment said desolvating agent is an organic solvent selected 

from ethanol and tetrahydrofuran (THF), more preferably is ethanol.

The desolvating agent is slowly added to the aqueous solution under stirring. More 

preferably, the desolvating agent is dropwise added to the aqueous solution of albumin 

and monoclonal antibody while stirring the resulting mixture.25

In a preferred embodiment, said addition is carried out under an inert atmosphere, such 

as under nitrogen atmosphere.

After adding the desolvating agent to the aqueous solution of the albumin and 

monoclonal antibody under the aforementioned conditions, i.e., at room temperature 
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and under stirring, the nanoparticles of the invention are spontaneously formed. In a 

particular embodiment, said nanoparticles are in suspension in the medium in which 

they have been obtained. 

Thus, the process of the invention allows the formation of a uniform dispersion of 

nanoparticles by means of simple desolvation process, leading to solid nanospheres 5

having a matrix-type structure wherein the monoclonal antibody is distributed within 

the whole albumin matrix.

Therefore, the nanoparticles obtained by this process can be considered as self-

assembling nanoparticles which are spontaneously formed by means of local 

interactions between the monoclonal antibody and the albumin upon addition of a 10

desolvating agent. 

The process for producing the nanoparticles may comprise an additional step of 

purifying, for example, by means of filtration techniques, centrifugation or 

ultracentrifugation. 

Likewise, said process may include an additional step of drying the formed 15

nanoparticles in order to obtain the nanoparticles of the invention in the form of a 

powder. This form of presentation of said nanoparticles contributes to their stability and 

is further particularly useful for their eventual application in pharmaceutical products.

In a preferred embodiment, the nanoparticles obtained after conducting step c), or after 

having been purified, are subjected to a drying treatment by conventional methods, for 20

example vacuum drying or, advantageously by means of spray drying or by means of 

freeze-drying (lyophilization), in order to dry the nanoparticles.

In a particular embodiment, this drying treatment, particularly when it is performed by 

means of spray drying or by means of lyophilization, comprises adding a protecting 

agent to the nanoparticles once they are formed. This protecting agent protects the 25

nanoparticle during the drying process thereof, such as for example, a saccharide.

Non-limiting, illustrative examples of saccharides which can be used as protecting 

agents within the context of the present invention include lactose, mannitol, sucrose, 

maltose, trehalose, maltodextrin, glucose, sorbitol, etc., as well as polysaccharides with 

prebiotic characteristics, such as for example, oligofructose, pectin, inulin, 30
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oligosaccharides (e.g. galacto-oligosaccharides, human milk oligosaccharides), 

lactulose, dietary fiber, etc. and mixtures thereof. In a particular embodiment, the 

protecting agent is selected from lactose, mannitol, sucrose, maltose, trehalose, 

maltodextrin, glucose, sorbitol and combinations thereof. If the nanoparticles include a 

protecting agent, this is added in the suitable amount; even though the by weight ratio of 5

the matrix of nanoparticles and the protecting agent can vary within a wide range, in a 

particular embodiment, the albumin:protecting agent by weight ratio is 1:0.1-5, typically 

1:0.5-4, preferably about 1:1.

Nanoparticles can also be dried by means of spray drying. To that end, the suspension 

containing the nanoparticles and the protecting agent is introduced in a spray-dryer and 10

the processing conditions [air inlet temperature, air outlet temperature, air pressure, 

sample pumping rate, suction, and airflow] are controlled. The person skilled in the art 

can set the processing conditions that are most suitable for each case.

This method allows obtaining nanoparticles in the form of a dry powder, which 

contributes to the stability thereof during long storage periods under controlled or 15

environmental conditions and it can also be easily incorporated in different intended 

solid and liquid products.

Since the nanoparticles are formed previously to the addition of the protecting agent, 

this does not form any conjugate or complex with the albumin matrix.

In another particular embodiment, when the nanoparticles to be used in the invention 20

are coated with a non-ionic polymer, said coated nanoparticles may be obtained by 

incubating the albumin-monoclonal nanoparticles already formed, following the steps a) 

to c) of the process as defined above, with the non-ionic polymer.

In a particular embodiment, the non-ionic polymer may be any of those described 

above. Preferably, said non-ionic polymer is selected from 25

hydroxypropylmethylcellulose, hydroxypropylmethyl cellulose phthalate, starch, 

dextran 70, Eudagrit® NM, Eudagrit® NE, polyvinyl pyrrolidone and polyethylene 

glycol (PEG). More preferably the non-ionic polymer is selected from 

hydroxypropylmethylcellulose, hydroxypropylmethyl cellulose phthalate and PEG 

35,000.30
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In a particular embodiment, the non-ionic polymer / albumin ratio ranges from 0.02 to 

5, more preferably from 0.05 to 2.

In another particular embodiment, the incubation of the nanoparticles in the non-ionic 

polymer is performed during less than 1 hour, more preferably during less than 45 

minutes.5

Pharmaceutical composition

The nanoparticles described above have the capacity to entrap a monoclonal antibody

and to protect them during processing and storage as well as until its final delivery to 

the biological site of interest. The desactivation of the monoclonal antibody after 10

incorporation in the different intended products (e.g., pharmaceutical compositions or

cosmetic compositions) is thus prevented or substantially reduced. In fact, the 

experimental tests have pointed out that the monoclonal antibody maintains its integrity 

in the albumin matrix.

Furthermore, the nanoparticles of the invention allow a sustained release of the 15

monoclonal antibody which also maintains the biological activity in its entirety, thus 

constituting a drug delivery system of great interest for in vivo applications as pointed 

out by the biological activity data obtained in a corneal neovascularization animal 

model. In fact, the in vivo experimens carried out have shown that nanoparticles of 

albumin and monoclonal antibody provide a significant reduction in the eye surface 20

affected by corneal vascularization when compared to the administration of the same 

monoclonal antibody in free form.

Moreover, the biodistribution assays carried out with the nanoparticles of the invention 

point out that they are able to concentrate in tumor tissues, thus making them very 

promising nanoparticulate systems for releasing the monoclonal antibody into those 25

affected cancerous tissues.

Therefore, in another aspect, the invention relates to a pharmaceutical composition 

comprising a plurality of nanoparticles as defined above, either in the form of a 

suspension or in dry powder form, and an excipient, carrier or vehicle pharmaceutically 

acceptable.30
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The characteristics of the nanoparticles have already been defined above and are 

incorporated herein by reference. 

In a particular embodiment, the nanoparticles contained in the pharmaceutical 

composition of the invention are in the form of a dry powder.

While any suitable means of administering the pharmaceutical composition can be used 5

within the context of the present invention, preferably the pharmaceutical composition 

is administered to the human or animal orally, topically or parenterally, more preferably 

via intravenous administration, intra-arterial administration, intrapulmonary 

administration, intra-ocular administration, intramuscular administration, transdermal or 

subcutaneous administration, oral administration or inhalation.10

More preferably, the pharmaceutical composition comprises a vehicle or carrier suitable 

for oral, topical or parenteral administration.

Based on the particular mode of administration, the pharmaceutical composition may be 

formulated into tablets, pills, capsules, sachets, granules, powders, suspensions, 

emulsions, anhydrous or hydrous topical formulations and solutions.15

The pharmaceutical acceptable carriers or vehicles are well-known to those skilled in 

the art and are readily available to the public. It is preferred that the pharmaceutically 

acceptable carrier or vehicle be one which is chemically inert to the active formulation 

and each of its components and one which has no detrimental side effects or toxicity 

under the conditions of use.20

In some embodiments, the pharmaceutical composition is adapted as a delivery system 

for transporting the therapeutic agent orally, topically, parenterally or intravenously into 

the circulatory system of a subject.

Formulations suitable for oral administration include liquid solutions, such as an 

effective amount of the nanoparticles, or composition comprising the same, dissolved in 25

diluents, such as water or saline; capsules, sachets, tablets, lozenges, each containing a 

predetermined amount of the nanoparticles; powders; suspensions in an appropriate 

liquid; and emulsions.

Topical formulations include aqueous ophthalmic solutions or suspensions, ophthalmic 

ointment, ocular insert or any other formulation able to supply the nanoparticles to the 30
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external eye surface. Preferably, the topical formulation is an ophthalmic solution or 

suspension containing the nanoparticles for application as a liqud drop. Any of the 

formulations mentioned above can include a suitable solvent, preservatives and other 

pharmaceutically acceptable excipient commonly found in ocular formulations.

The parenteral formulations will typically contain from 0.5 to 25% by weight of the 5

nanoparticles in solution. Said formulations can be presented in unit-dose or multi-dose 

sealed containers, such as ampules and vials, and can be stored in freeze-dried 

(lyophilized) conditions requiring only the addition of the sterile liquid carrier, for 

example, water for injections, immediately prior to use.

10

Diseases to be treated

As mentioned above, the nanoparticles of albumin and monoclonal antibody have 

shown to be a very promising drug delivery system for the treatment of ocular diseases 

and cancer.

Therefore, another aspect of the present invention relates to a nanoparticle or 15

composition as defined above for use in the treatment of ocular diseases.

In a particular embodiment of this aspect, the nanoparticle comprises a solid core, said 

solid core comprising a non-cross-linked albumin matrix and a monoclonal antibody,

and wherein the monoclonal antibody is distributed throughout the albumin matrix, said 

solid core is not coated with any polymer. More particularly, said solid core is not 20

coated with a non-ionic polymer.

In another particular embodiment of this aspect, the nanoparticle comprises a solid core, 

said solid core consisting of a non-cross-linked albumin matrix and a monoclonal 

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core is not coated with any polymer. More particularly, said solid core 25

is not coated with a non-ionic polymer.

In another particular embodiment of this aspect, the nanoparticle consists of a solid 

core, said solid core comprising a non-cross-linked albumin matrix and a monoclonal 

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 
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matrix, said solid core is not coated with any polymer. More particularly, said solid core 

is not coated with a non-ionic polymer.

In another particular embodiment of this aspect, the nanoparticle consists of a solid 

core, said solid core consisting of a non-cross-linked albumin matrix and a monoclonal 

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 5

matrix, said solid core is not coated with any polymer. More particularly, said solid core 

is not coated with a non-ionic polymer.

In another aspect, the invention also relates to a method for the treatment of an ocular 

disease, said method comprises administering to a subject in need of such treatment a 

nanoparticle or composition comprising the nanoparticles as described above.10

In yet another aspect, the invention also relates to the use of a nanoparticle or 

composition comprising the nanoparticles as described above for the manufacture of a 

medicament for the treatment of ocular diseases.

Said composition may be administered to the subject orally, topically or via intra-ocular 

injection. In a preferred embodiment, the composition is administered topically, such as 15

for example by means of a route of access to ocular mucosae, or by intravitreal 

injection.

Thus, in a preferred embodiment, when nanoparticles are administered for the treatment 

of an ocular disease, said nanoparticles are administered in a topical or injectable 

pharmaceutical composition such as those described herein above.20

In another particular embodiment, the ocular disease to be treated is selected from 

macular degeneration, corneal neovascularization or angiogenesis, iris 

neovascularization or angiogenesis, retinal neovascularization or angiogenesis, diabetic 

proliferative retinopathy, non-diabetic proliferative retinopathy, glaucoma, infective 

conjunctivitis, allergic conjunctivitis, ulcerative keratitis, non-ulcerative keratitis, 25

episcleritis, scleritis, diabeticretinopathy, uveitis, endophthalmitis, infectious conditions 

and inflammatory conditions.

Another aspect of the present invention refers to a nanoparticle or composition as 

defined above for use in the treatment of cancer.
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In a particular embodiment of this aspect, the nanoparticle comprises a solid core, said 

solid core comprising a non-cross-linked albumin matrix and a monoclonal antibody, 

and wherein the monoclonal antibody is distributed throughout the albumin matrix, said 

solid core being coated with a non-ionic polymer. 

In another particular embodiment of this aspect, the nanoparticle comprises a solid core, 5

said solid core consisting of a non-cross-linked albumin matrix and a monoclonal 

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being coated with a non-ionic polymer.

In another particular embodiment of this aspect, the nanoparticle consists of a solid 

core, said solid core comprising a non-cross-linked albumin matrix and a monoclonal 10

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being coated with a non-ionic polymer.

In another particular embodiment of this aspect, the nanoparticle consists of a solid 

core, said solid core consisting of a non-cross-linked albumin matrix and a monoclonal 

antibody, and wherein the monoclonal antibody is distributed throughout the albumin 15

matrix, said solid core being coated with a non-ionic polymer.

In another aspect, the invention also relates to a method for the treatment of cancer, said 

method comprises administering to a subject in need of such treatment a nanoparticle or

composition comprising the nanoparticles as described above.

In yet another aspect, the invention also relates to the use of a nanoparticle or 20

composition comprising the nanoparticles as described above for the manufacture of a 

medicament for the treatment of cancer.

In a preferred embodiment, said composition is administered parenterally to the 

individual, for example, by intravenous, intra-arterial, intramuscular or subcutaneous 

administration.25

Thus, in a preferred embodiment, when nanoparticles are administered for the treatment 

of cancer, said nanoparticles are administered in a parenteral formulation such as those 

described herein above.

In another particular embodiment, the cancer to be treated includes, but is not limited to, 

carcinoma, lymphoma, blastoma, sarcoma and leukemia. Examples of cancer to be 30
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treated by the administration of nanoparticles include, for example, breast cancer, lung 

cancer, pancreatic cancer, multiple myeloma, renal cell carcinoma, prostate cancer, 

melanoma, colon cancer, colorectal cancer, kidney cancer, cervical cancer, ovarian 

cancer, liver, renal and gastric cancer, bladder cancer or squamous cell cancer.

In some embodiments, the nanoparticles used in the present invention, or the 5

compositions containing them, may be administered with a second therapeutic 

compound and/or second therapy, either for the treatment of ocular diseases or of 

cancer.

The dosing frequency of the composition and the second compound or second therapy 

may be adjusted over the course of the treatment. In some embodiments, the first and 10

second therapies are administered simultaneously, sequentially, or concurrently. When 

administered separately, the nanoparticle composition and the second compound can be 

administered at different dosing frequency or intervals.

Alternatively, the nanoparticles used in the present invention may comprise a second 

monoclonal antibody or therapeutic agent in order to also provide a combination 15

therapy.

Said therapeutic agent includes, for example, other proteins such as calcitonin, insulin 

or cyclosporine A.

The second monoclonal antibody can be any of those mentioned herein above, such as, 

bevacizumab (Avastin®), ranibizumab (Lucentis®), trastuzumab (Herceptin®), 20

cetuximab (Erbitux®) or rituximab (Mabthera®).

Examples

In the examples provided below, the following abbreviations are used:

BEVA: Bevacizumab25

B-NP: Bevacizumab-loaded albumin nanoparticles

HSA: Human serum albumin

PM: physical mixture

NP-Glu: Albumin nanoparticles cross-linked with glutaraldehyde
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B-NP-GLU: Bevacizumab-loaded albumin nanoparticles cross-linked with 

glutaraldehyde

NP-PEG35: Albumin nanoparticles coated with polyethylene glycol 35,000

B-NP-PEG35: Bevacizumab-loaded albumin nanoparticles coated with polyethylene 

glycol 35,0005

B-NP-HPMC-P: Bevacizumab-loaded albumin nanoparticles coated with 

hydroxypropyl methyl cellulose phthalate

B-NP-S100: Bevacizumab-loaded albumin nanoparticles coated with Eudagrit S-100

Materials

Human serum albumin or HSA (fraction V, purity 96–99%), polyethylene glycol 35,00010

(PEG35), and glutaraldehyde (GLU) 25% aqueous solution were obtained from Sigma 

(Madrid, Spain).

Bevacizumab (Avastin®) was purchased from Roche (Spain). Hydroxypropyl methyl 

cellulose K100 LV (HPMC; MW 164,000) from Ashland Chemical Hispania (Spain). 

Avastin® is provided as a concentrate for solution for infusion in a single use vial, 15

which contains a nominal amount of either 100 mg of bevacizumab in 4mL or 400 mg 

of bevacizumab in 16 ml (concentration of 25 mg/mL). Hydroxypropyl methylcellulose 

phthalate (HPMC-P) was purchased from Acros Organic (Spain). Micro BCA protein 

assay kit was purchased from Pierce (Thermo Fisher Scientific Inc. (Illinois, USA). The 

Shikari Q-beva Enzyme immunoassay used for the detection of bevacizumab was 20

purchased from Matriks Biotech (Turkey). The acetone was purchased from Prolabo, 

VWR International Ltd (England) and tin chloride dihidrate and absolute ethanol was 

purchased from Panreac Pharma (Spain). Isofluorone was from Braun, and euthanasic 

T-69 Intervet from Schering-Plough Animal Health. Technetium-99m pertechnetate 

eluate was obtained from a Drytec® 99Mo-99mTc generator purchased from General 25

Electric.

For the physico-chemical studies the following devices were used: Thermo / Nicolet 

360FT-IR (E.S.P.Thermo Fisher Scientific, USA), a diffractometer Bruker Axs D8 

Advance (Germany), for thermo gravimetric analysis (TG) and differential scanning 

calorimetry a (DSC) Mettler Toledo dsc822e was used with the Mettler Toledo TSO 30
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801RO Sample Robot and Julabo FT900 cooler, and for elemental analysis an

Elemental Analyzer from LECO CHN-900 (Michigan USA).

For radiolabelling and biodistribution studies the following devices were used: Symbia

SPECT/CT, Siemens Medical Systems, Germany, Activimeter AtomLab 500, Biodex, 

USA, Gamma counter, LKB Pharmacia.5

Physico-chemical characterization of nanoparticles (Size, zeta potential and 

morphology)

The particle size and zeta potential of nanoparticles were determined in a Zeta Plus 

apparatus (Brookhaven Inst. Corp., USA). The diameter of the nanoparticles was 

determined after dispersion in ultrapure water (1/10) and measured at 25ºC by dynamic 10

light scattering angle of 90ºC. The zeta potential was determined as follows: 200 μL of 

the samples was diluted in 2 mL of a 1 mM KCl solution adjusted to pH 7.4.

The morphological characteristics of the nanoparticles were studied by scanning

electron microscopy (SEM) in a Zeiss DSM940 digital scanning electron microscope 

(Oberkochen, Germany). For this purpose, samples were dispersed in water and 15

centrifuged at 27,000 × g for 20 min at 4°C in order to eliminate the cryoprotector. 

Then, the pellets were mounted on glass plates adhered with a double-sided adhesive 

tape onto metal stubs and dried. They were coated with a palladium-platinum layer of 4 

nm using a Cressington sputter-coater 208HR with a rotary-planetary-tilt stage, 

equipped with an MTM-20 thickness controller. SEM was performed using a LEO 1530 20

apparatus (LEO Electron Microscopy Inc, Thornwood, NY) operating between 1 and 3 

kV with a filament current of about 0.5 mA.

Yield

The amount of HSA transformed into nanoparticles (yield) was determined through the 

quantification of the HSA forming the nanoparticles by a Micro BCA. Briefly, 10 mg of 25

the nanoparticles were weighed and dispersed in 10 mL of ultrapure water and 

centrifuged at 15,000 rpm for 15 min at 4ºC (Rotor 3336, Biofuge Heraeus, Hanau, 

Germany). Then, the pellet was broken with 1mL of NaOH 0,02 N and 200 μL of this 

solution was transferred to a 96-well microplate and proceeded to follow a specific 

micro-BCA protein assay kit in a spectrophotometer at 562 nm.30
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The selectivity of the kit was determined by using controls containing the other

excipients and drugs (glutaraldehyde,  PEG 35,000, HPMC or bevacizumab) in order to 

detect any possible interference in albumin determinations. Data analysis was 

performed using the following equation:

Yield (%) = (Wlyop /Winitial) x 100 [eq. 1]5

where Wlyop was the HSA that was transformed into nanoparticles and Winitial 

was the amount of HSA used to prepare the nanoparticles.

Quantification of drug payload in nanoparticles

The amount of the antibody loaded in albumin nanoparticles was estimated by enzyme 

immunoassay (Shikari Q-BEVA). For this purpose, 10 mg of the nanoparticles were 10

weighed and dispersed in 1 mL water. The suspension was centrifuged for 10 min at 

10,000 rpm (Rotor 3336, Biofuge Heraeus, Hanau, Germany). The supernatant was 

removed. Then the nanoparticles were broken with 1 ml of NaOH 0,02N. 200 μL of the 

resulting solution was transferred to a 96-well microplate coated with human vascular 

endothelial growth factor (VEGF) and followed a specific ELISA for bevacizumab (Q-15

Beva test procedure, Shikari Q-Beva, Matriks Biotek).

Each sample was assayed by triplicate and the calculations were performed using

standard curves in the range between 0.1 and 100 μg/mL (r2> 0.993). The detection and 

quantification limits were 0.1 μg/mL and 100 μg/mL respectively (r2>0.993).

The bevacizumab loading (DL) and its encapsulation efficiency (EE) were calculated 20

according to the following equations:

DL = [Wencap / Wnp] [eq. 2]

EE = [Wencap / Wtotal] x100 [eq. 3]

where Wencap was the amount of bevacizumab encapsulated, Wtotal was the 

total amount of the drug used and Wnp was the nanoparticles weight.25

FT-IR determinations

The molecular structure of HSA nanoparticles was investigated by means of FTIR

spectroscopy. The infrared spectra of the samples dispersed at 1% of sample in KBr 

discs were recorded in a NICOLET FTIR spectrometer (Thermo / Nicolet 360FT-IR 
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E.S.P.Thermo Fisher Scientific, USA). The samples were scanned from 4000 to 400 

cm−1. The recording conditions were as follows: resolution of 8.0 and sample scan of 

40. Data were analyzed using the OMNIC software (Thermo Fisher Scientific, USA).

X-ray studies

X-ray studies were performed in order to study the distribution of the crystallographic 5

planes and crystallinity variability of the polymer matrix in the different samples of 

nanoparticles. For this purpose, the samples were placed in powder form on a metal 

plate in a diffractometer (Bruker Axs D8 Advance, Germany) - and measures over 360 

were performed at room temperature. The diffractograms were analyzed using the 

program Diffrac.Suite.10

Thermal analysis

The response of the different nanoparticles to temperature changes was studied by 

thermal analysis (thermogravimetric analysis TGA coupled to differential thermal 

analysis DTA). The variations of thermal behavior of the functional groups of the HSA, 

when this reacts to form the nanoparticles, were analysed. The thermal studies were 15

carried out with a simultaneous TGA/sDTA 851e Mettler Toledo thermal analyzer. The 

thermograms were obtained by heating about 5-10 mg of the sample in a pierced 

aluminium crucible at a scan rate of 10°C/min from 25 to 250°C. The thermal analyses 

were performed under static air atmosphere and N2 (20 mL min-1) as purge gas. The 

measurements were made in triplicate.20

Elemental analysis

Elemental analysis (C, H, O and N) of the nanoparticles was performed in order to

confirm the association of the different stabilizing agents in the HSA nanoparticles

Elemental Analyzer from LECO CHN-900, Michigan USA). Briefly, 1mg of each

sample was tested in triplicate and results were expressed as a percentage (% w/w) SD ± 25

0.4. This technique shows changes in the composition of oxygen, hydrogen or nitrogen 

of albumin (HSA) when associated with other components (glutaraldehyde, PEG35, 

HPMC-P or bevacizumab).

In vitro release study30
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In vitro release studies of bevacizumab-loaded albumin nanoparticles were carried out 

in PBS (pH 7.4). Eppendorf tubes containing 10 mg of each nanoparticle formulation 

were dispersed in a total volume of 1 mL PBS, distributed in eppendorf tubes, and 

placed in a shaking bath at 37°C with a constant agitation of 60 strokes/min (Unitronic 

320 OR, Selecta, Madrid, Spain). At different time intervals, eppendorf tubes were 5

taken and centrifuged for 10 min at 10,000 rpm (Rotor 3336, Biofuge Heraeus, Hanau, 

Germany). The supernatants were analysed for bevacizumab content with the specific 

ELISA test (Shikari Q-Beva, Matriks Biotek). Release profiles were expressed in terms 

of cumulative release in percentage, and plotted versus time.

Furthermore, on the basis of the release profiles, the kinetics were examined by the 10

Korsmeyer-Peppas equation exponential model (eq. 4):

Q=Ktn [eq. 4]

where Q is the percentage of drug released at time t and K is a constant

incorporating the structural and geometric characteristics of the device under

investigation, and “n” is the diffusional exponent, which is typically utilized as15

indicator of the mechanism of drug transport from the dosage form.

A value of n ≤ 0.43 indicates that drug release is controlled by Fickian diffusion, 

whereas a value of n ≥ 0.85 suggests that drug release is dominated by an erosion 

mechanism. For values 0.43 < n < 0.85, the release is described as anomalous, implying 

that a combination of diffusion and erosion contributes to the control of drug release20

[Gao Y., et al., In Vitro Release Kinetics of Antituberculosis Drugs from Nanoparticles 

Assessed Using a Modified Dissolution Apparatus. Biomed Research International 

2013].

Example 1. Preparation of bevacizumab-loaded human serum albumin nanoparticles. 25

Influence of the bevacizumab/HSA ratio on the physico-chemical properties of the 

resulting nanoparticles

Bevacizumab-loaded nanoparticles were prepared by a procedure in which

nanoparticles were obtained by precipitation of the proteins in an aqueous environment 

before purification and drying.30
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For this purpose, 100 mg HSA and a variable amount of bevacizumab (BEVA) (1-20 

mg) were dissolved in 5-10 mL of water for injection and, then, the solution was titrated 

to pH 4.1-4.4 with HCL 1 M. The mixture was incubated at room temperature for 10 

minutes. Nanoparticles were obtained by the continuous addition of 16 mL of ethanol 

used as desolvating agent under continuous stirring (500 rpm) at room temperature. The 5

resulting nanoparticles were purified by two different procedures: ultracentrifugation 

and ultrafiltration. In the former, nanoparticles were purified twice by centrifugation at 

21,000 x g for 20 min at 4 ºC (Sigma 3K30, Osterodeam Harz, Germany) and 

redispersion of the pellet in the original volume in water. In the latter, nanoparticles 

were purified by ultrafiltration through a polysulfone membrane cartridge of 50 kDa 10

pore size (Medica SPA, Italy). Finally, nanoparticles were freeze-dried in a Genesis 

12EL apparatus (Virtis, NewYork, USA) after redispersion or addition of an aqueous

solution of sucrose 5%. These formulations are bevacizumab-loaded human serum 

albumin nanoparticles, without any further stabilization, hereinafter B-NP formulations.

For the encapsulation of the monoclonal antibody in the nanoparticles, two key15

parameters were identified: the bevacizumab/albumin ratio and the time of incubation 

between both compound prior the formation of nanoparticles. Table 1 summarizes the 

main physico-chemical properties of the resulting nanoparticles by varying the 

monoclonal antibody/protein ratio. When the bevacizumab/albumin ratio was low (e.g. 

0.01), nanoparticles were not stable with time. For ratios higher than 0.01, the resulting 20

nanoparticles were stable with a mean size close to 300 nm and a negative surface 

charge of about -15 mV.

Similarly, the yield of the process was calculated to be around 80%. Figure 1 shows the 

effect of the bevacizumab/albumin ratio on the monoclonal antibody loading.

In accordance with these results, the amount of bevacizumab loaded in nanoparticles 25

increased by increasing the BEVA/HSA ratio. All of these experiments were carried out 

after 10 min of incubation between the monoclonal antibody and the protein. 

Interestingly, no significant differences on the physicochemical properties of 

nanoparticles were observed by increasing this parameter.
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Table 1. Influence of the bevacizumab/albumin ratio on the physico-chemical properties of the 

resulting nanoparticles. Time of incubation between bevacizumab and albumin: 10 min. Data 

expressed as mean±SD (n=3).

BEVA / HSA
ratio

Mean size (nm) PDI
Zeta potential 

(mV)
Yield (%)

0.01 240 ± 3 0.27 ± 0.01 -18.9 ± 0.9 75

0.03 326 ± 7 0.21 ± 0.03 14.1 ± 0.3 78

0.05 353 ± 6 0.26 ± 0.01 -11.7 ± 0.2 78

0.08 304 ± 4 0.16 ± 0.03 -15.5 ± 0.3 80

0.15 306 ± 4 0.22 ± 0.01 -16.1 ± 0.3 85

Example 2. Influence of the cross-linkage of bevacizumab-loaded nanoparticles with 5

glutaraldehyde on their physico-chemical properties

Due to the fact that human serum albumin nanoparticles in the absence of bevacizumab 

were not stable and disappeared just after formation, control bevacizumab-loaded 

nanoparticles were obtained after cross-linkage with 12.5 μg glutaraldehyde in ethanol 

(300 μl), hereinafter B-NP-GLU formulations. For this purpose, the just formed 10

bevacizumab-loaded nanoparticles were incubated for 5 min with glutaraldehyde before

purification and freeze-drying.

Table 2 summarizes the main physico-chemical properties of “naked” HSA 

nanoparticles (without any further stabilization procedure) and the control ones obtained 

after cross-linkage with glutaraldehyde. The encapsulation of bevacizumab in albumin 15

nanoparticles produced stable nanoparticles with high antibody contents. Interestingly, 

the encapsulation efficiency calculated as the active monoclonal antibody loaded in 

nanoparticles was close to 90% with a bevacizumab loading of about 13%. When 

bevacizumab-loaded nanoparticles were cross-linked with glutaraldehyde, the resulting 

nanoparticles were slightly smaller than those produced without the chemical cross-20

linking agent. However, the treatment of nanoparticles with glutaraldehyde inactivated 

the monoclonal antibody and very low levels of the antibody were quantified by the 

ELISA analysis.

Table 2. Physico-chemical characteristics of non-treated and glutaraldehyde cross-linked 

albumin nanoparticles. Nanoparticles were prepared at a bevacizumab/albumin ratio of 0.15 and 25
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10 min of incubation prior the formation of nanoparticles. Data expressed as mean +/- SD (n = 

3). PDI: polydispersity index; BEVA: bevacizumab; EE: encapsulation efficiency; NP:

nanoparticles; GLU: glutaraldehyde.

Size (nm) PDI
Zeta 

potential 
(mV)

Yield (%)

BEVA 
loading 
(µg/mg 

NP)

EE (%)

NP NA NA NA NA - -

B-NP 310±3 0.14±0.02 -14 ± 1 85±3 132±5 89±0

NP-GLU 163±2 0.17±0.01 -36 ± 0 66±5 - -

B-NP-
GLU

270±3 0.11±0.03 -39 ± 1 68±2 0.1±0.3 0.1±1.3

Example 3: Characterization of bevacizumab-loaded nanoparticles5

TEM

Figure 2 shows the morphology of the bevacizumab-loaded nanoparticles (B-NP), 

which has a spherical shape and an irregular surface.

FT-IR determinations

IR permits to evaluate the apparition of conformational changes in the secondary10

structure of the protein. Figure 3 shows the FT-IR spectra of bevacizumab-loaded

nanoparticles compared to those of the monoclonal antibody alone and the protein, and 

the physical mixture thereof.

Infrared spectra of proteins exhibit a number of amide bands, which represent different 

vibrations of peptide moieties. Such signals, amide I band ranging from 1600 to 1700 15

cm−1 (mainly C=O stretch) and amide II band at 1550 cm−1 (C–N stretch coupled with 

N–H bending mode) have been used as evidence of the presence of this chemical bound 

and they are directly related to secondary structure of the protein. However, the amide I 

band is more sensitive to the change of protein secondary structure than amide II. In this 

way, changes in the frequencies and intensities of these signals are evidences of 20

interaction with the protein. 

In this case, and due to the fact, that nanoparticles are formed by two different proteins 

(albumin and bevacizumab) a small variation of the frequency of the signal 
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corresponding to the amide I peak was observed (1642 for HSA and 1645 cm-1 for B-

NP).

As a control, nanoparticles cross-linked with glutaraldehyde were also studied. In this 

case, also a slight displacement of the frequencies of the amide I (1642 to 1645 cm-1) 

was found as a result of the interaction between the glutaraldehyde and the albumin.5

X-ray studies 

Figure 4 shows the X-ray sprectra of human serum albumin, bevacizumab and 

bevacizumab-loaded nanoparticles. In all cases, these spectra show an amorphous 

structure. 

Thermal analysis10

Thermal analyses were performed to determine the reaction between functional groups 

of the HSA and bevacizumab. Figure 5 shows the thermograms of the native albumin 

(HSA) and bevacizumab (BEVA) (A), the bevacizumab nanoparticles (B-NP) and the 

physical mixture (P.M.) of albumin and bevacizumab (B), the native albumin (HSA) 

and glutaraldehyde (GLU) (C), the glutaraldehyde cross-linked nanoparticles (NP-GLU) 15

and the physical mixture (P.M.) of albumin and glutaraldehyde (D).

The thermograms show that native albumin presents an exothermic effect around 30ºC, 

that corresponds to a reversible transition and a second thermal effect due to an 

endothermic glassy transition at about.  

The absence of the exothermic signal corresponding to the albumin in the NPs could be 20

attributed to a combination of the albumin with both protein (BEVA) and cross-linking 

agent (glutaraldehyde). Thus, bevacizumab and albumin would form a complex.

Elemental analysis 

Table 3 shows the elemental analysis of human serum albumin, bevacizumab, albumin 

nanoparticles cross-linked with glutaraldehyde and bevacizumab-loaded albumin 25

nanoparticles. Bevacizumab displays a significant lower content of carbon and nitrogen 

than human serum albumin. On the contrary, the oxygen content in the monoclonal 

antibody is about 2-times higher than in albumin. In a similar way, bevacizumab-loaded 

nanoparticles (B-NP) presented a lower percentage of nitrogen and a higher content in 

oxygen than the native albumin.30
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Table 3. Elemental analysis of human serum albumin (HSA), bevacizumab (BEVA), 

albumin nanoparticles cross-linked with glutaraldehyde (NP-GLU) and bevacizumab-

loaded nanoparticles (B-NP). 

% C % H % N % O

HSA 48.34 6.96 17.80 26.91
BEVA 36.70 6.64 4.25 52.41

NP-GLU 48.09 6.87 15.19 29.85
B-NP 48.77 6.86 14.90 29.48

5
Example 4: Stability of bevacizumab-loaded nanoparticles

The stability of the nanoparticles was evaluated in ultra-pure water. The samples were 

dispersed in purified water and stored at room temperature for 3 days. At different time 

intervals the stability was assessed by measuring the size, polydispersity index and zeta 

potential of the nanoparticles.10

After dispersion in water (pH adjusted to 7.4), bevacizumab-loaded nanoparticles were 

stable for at least 24 hours (Figure 6). Their behavior was similar to that observed for 

empty nanoparticles cross-linked with glutaraldehyde (Figure 6). In a similar way, the 

polydispersity index (PDI) of B-NP was not affected during the experiment. Thus, at 

t=0, the PDI was 0.19±0.01, and 24 hours later, this parameter was calculated to be 15

0.16±0.03 (data not shown).

Example 5: In vitro release of bevacizumab from nanoparticles

Figure 7 shows the in vitro release profile of bevacizumab from albumin nanoparticles 

in PBS. This profile was characterised by an initial burst effect of about 23% of the 

loaded antibody during the first 5 min followed a slow controlled release during the 20

following 24 hours. At the end of the experiment, around 40% of the loaded 

bevacizumab was released. The burst release could be related to antibody adsorbed on 

the surface of the nanoparticles.

Example 6. Preparation and characterization of bevacizumab-loaded coated albumin 

nanoparticles.25

The encapsulation of bevacizumab in human serum albumin nanoparticles decorated 

with different compounds was prepared by a procedure involving 4 steps. Particularly, 
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non-ionic HPMC-P and PEG35 were selected to explore their capabilities to decorate

bevacizumab-loaded nanoparticles. The ionic coating Eudragit S-100 was also used.

The first step was dedicated to the production of nanoparticles in an aqueous 

environment. Then the surface of nanoparticles was decorated by simple incubation in 

an aqueous environment. The third step was used to purify the resulting nanoparticles 5

that, finally, were dried.

First step. 100 mg HSA and a variable amount of bevacizumab (1-20 mg) were

dissolved in 5-10 mL of water for injection and, then, the solution was titrated to pH 

4.1-4.4 with HCl 1 M. The mixture was incubated at room temperature for 10 minutes. 

Nanoparticles were obtained by the continuous addition of 16 mL of ethanol used as 10

desolvating agent under continuous stirring (500 rpm) at room temperature.

Second step. For the coating of the just formed bevacizumab-loaded nanoparticles, one 

of the following compounds was added: PEG 35,000, hydroxymethylpropyl cellulose 

phthalate or Eudragit S-100. 

As control, bevacizumab-loaded nanoparticles were stabilized by cross-linkage with 15

12.5 μg glutaraldehyde in ethanol (300 μL) for 5 minutes as described above.

Third step. The resulting nanoparticles were purified. Two different procedures were 

used: ultracentrifugation and ultrafiltration. In the former, nanoparticles were purified 

twice by centrifugation at 21,000 x g for 20 min at 4ºC (Sigma 3K30, Osterodeam Harz, 

Germany) and redispersion of the pellet in the original volume in water. In the latter, 20

nanoparticles were purified by ultrafiltration through a polysulfone membrane cartridge 

of 50 kDa pore size (Medica SPA, Italy).

Fourth step. Finally, nanoparticles were freeze-dried in a Genesis 12EL apparatus

(Virtis, NewYork, USA). When ultracentrifugation was used as purification method, the 

pellet from the last centrifugation was dispersed in an aqueous solution of sucrose 5%. 25

When ultrafiltration was used, the pellet was also redispersed in an aqueous solution of 

sucrose 5% before lyophilisation.

Table 4 summarises the main physico-chemical properties of these nanoparticles. 

Overall, the amount of loaded bevacizumab was always similar and close to 14%. 

Nevertheless the incubation of bevacizumab-loaded nanoparticles with the different 30
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excipients for coating purposes, yielded nanoparticles with modified physico-chemical 

properties. Thus, PEG35-coated nanoparticles encapsulating bevacizumab (B-NP-

PEG35) displayed similar mean sizes and negative zeta potentials as naked 

bevacizumab-loaded nanoparticles (B-NP). On the contrary, when B-NP were incubated 

with HPMC-P, the mean size of the resulting nanoparticles significantly increased, as 5

compared with B-NP. When the incubation was carried out with ionic Eudragit® S-100, 

the resulting nanoparticles displayed a reduced size and an increased negative zeta 

potential as compared with B-NP. By SEM, albumin nanoparticles displayed a spherical 

shape and smooth surface. 

Table 4. Physico-chemical characteristics of bevacizumab encapsulated into coated 10

albumin nanoparticles. Data expressed as mean ± SD (n = 3). PDI: polydispersity index. 

Coating agents: S-100 (ionic Eudragit® S100), HPMC-P (hydroxypropylmetyl cellulose 

phthalate), PEG35 (polyethylene glycol 35,0000). CA/protein ratio: coating 

agent/albumin ratio. B-NP-GLU: bevacizumab-loaded albumin nanoparticles cross-

linked with glutaraldehyde. B-NP: bevacizumab-loaded into “naked” albumin 15

nanoparticles.

CA/protein 
ratio ;
Time 

incubation

Size 
(nm)

PDI Zeta 
potential 

(mV)

Yield
(%)

BEVA 
loading 
(µg/mg 

NP)
B-NP-GLU - 180 ± 3 0.11±0.01 -36 ± 1 75 ± 2 0.1 ± 1
B-NP - 310 ± 3 0.14±0.02 -14 ± 1 85 ± 3 132 ± 5
B-NP-HPMC-P 0.1; 10 min 369 ± 1 0.15±0.01 -13 ± 1 76 ± 4 142 ± 4
B-NP-PEG35 0.5; 35 min 301 ± 2 0.13±0.03 -17 ± 1 63 ± 7 145 ± 6
B-NP-S100 0.25; 10 min 252 ± 4 0.07±0.01 -27 ± 1 86 ± 3 148 ± 5

The morphological study (Figure 8) of the bevacizumab-loaded nanoparticles coated 

with PEG35 (B-NP-PEG35) shows that they are spherical with an irregular surface and 

a homogeneous dispersion.20

Example 7: In vitro release of bevacizumab from coated nanoparticles

Figure 9 shows the in vitro release profile of bevacizumab from albumin nanoparticles 

coated with two non-ionic polymers (PEG35 and HPMC-P) and with the ionic 

Eudragit® S100 in PBS at pH 7.4. For PEG35-coated nanoparticles (B-NP-PEG35), the 

profile was similar to that observed for naked nanoparticles (B-NP) with the difference 25

that, at the end of the experiment, the amount of bevacizumab released was higher than 



40

for B-NP. In any case, these pegylated nanoparticles offered a byphasic release pattern 

characterised by an initial burst effect in the first 5 minutes of about 22% followed by a 

more sustained and slow release rate during at least 24 h. The burst release was nearly 

22% and may relate to antibody adsorbed on the surface of the nanoparticles.  The 

biphasic section, ignoring the first 5 minutes of burst release, was adjusted using the 5

Korsmeyer-Peppas equation to a diffusion profile (n = 0.54; R2 = 0.994). During the 

diffusion stage the release of bevacizumab was up to 48% to reach a plateau after the 

first two hours.

For nanoparticles coated with HPMC-P (B-NP-HPMC-P), again, the amount of 

bevacizumab released during the first 60 minutes was of about 40%. Then, a continuous 10

release rate of the remained antibody was observed. However, in this case, the release 

rate of bevacizumab was more rapid than for B-NP or B-NP-PEG35. Thus, after 8 h of 

incubation close to the 100% of the bevacizumab content was released from 

nanoparticles coated with HPMC-P.

Contrary to the nanoparticles coated with non-ionic polymers, the nanoparticles coated 15

with the ionic Eudragit® S-100 (B-NP-S-100) showed an immediate release profile.

Example 8. Integrity of bevacizumab after its encapsulation in albumin nanoparticles

In order to corroborate the results obtained with the ELISA kit used to quantify the 

amount of bevacizumab loaded in albumin nanoparticles, the integrity of the antibody 

(bevacizumab) encapsulated into the different nanoparticles was analyzed by 20

microfluidic-based automated electrophoresis using an Experion™ Automated 

Electrophoresis System (Bio Rad, US). The samples were evaluated in non-reducing 

conditions and in reducing conditions, using 2-mercaptoethanol. The data obtained was 

processed using the software Experion System.

Nanoparticles were weighed and broken with 1 mL NaOH 0,005 N. The concentration 25

of the different solutions was around 400 ng protein/μL (linear dynamic range of the test 

is 5-2,000 ng/μL). Samples of free protein (albumin and bevacizumab) were used as 

controls. All of these samples were evaluated as obtained or after treatment with β-

mercaptoethanol and heat. Then, the samples were treated following the protocol of the 

Experion System Pro260 Analysis Kit (Bio-Rad Lab., USA). Once the samples and 30
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controls were loaded into the chip, they were analysed by the Experion™ Automated 

Electrophoresis System (Bio Rad, US).

The results were obtained as densitometric bands in a virtual gel. Each band

corresponded to a different sample. The Experion software identifies the different size 

peaks and expressed them in kilodaltons (“kDa”) in the system control band.5

The results of the studies are shown in Figure 10. In lane 5, bevacizumab appears as a 

strong band around 150 kDa. A similar band was observed in lane 2 (B-NP) and 3 (B-

NP-PEG35). Similarly, the bands corresponding to the albumin (Lane 4) also appears 

clearly in Lanes 1-3.

Example 9. Biodistribution study of nanoparticles ocularly administered in Wistar 10

rats 

NP radiolabelling and biodistribution study in Wistar rats for in vivo SPECT-CT 

imaging

The radiolabeling of the nanoparticles was carried out with 99mTc by reduction of 99mTc-

pertechnetate with tin chloride following a method described elsewhere. Briefly, 20 μl 15

of a solution of tin chloride dihidrate in water for injection and a final tin concentration 

of 0.02 mg/ml was added to 9 mg of the lyophilized nanoparticles, followed by addition 

of 60 μL of 99mTcO4− eluate to the pre-reduced tin. Four μL of the radiolabelled 

suspension of nanoparticles (5 MBq) where mixed with 0.6 mg of unlabelled 

nanoparticle formulation, and such mixture carefully administered on the right eye of 20

isofluorane-anesthetised Wistar rats. 

Ophthalmic administration to Wistar rats for in vivo SPECT-CT imaging

Animals were kept anesthetised for one hour to avoid active removal of the suspension 

from the eye, then awakened and SPECT-CT images obtained at six different time 

points between 5 and 17 h 30 min after administration of nanoparticles.25

For imaging studies animals where anesthetised just before each study with isofluorane 

and placed in prone position in a Symbia T2 Truepoint SPECT-CT system (Siemens). 

Images where acquired using a 128x128 matrix, 7 images/s; CT was set to 110 mAs and 

130 Kv, 130 images 3 mm thick. Image fusion was done using Syngo MI Applications 

TrueD software. Images were processed and quantified using the built-in software 30
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system. Quantitative values were obtained by automatic drawing an isocontour in the 

three planes over the selected areas to get Volumes of Interest (VOIs), from which the 

mean values of the counts were taken.

Figures 11 and 12 show the biodistribution of B-NP and B-NP-PEG35, after ocular 

administration as eye drops. Radioactivity associated with nanoparticles remains in the 5

eye for at least 4 h in the case of B-NP and for 8 h in the case of B-NP-PEG35, albeit it 

slowly disappears from the administration point and goes into the gastrointestinal tract. 

The transit of radiolabelled nanoparticles through the pharynx of the animal can be seen 

in the most upper left image in figure 11. Intensity of SPECT images in figure 11 has 

been rescaled to the highest intensity point in each individual image to better be able to 10

appreciate the position of radioactivity in the body of the animal. 

Semiquantitative decay-corrected time-course evolution of radioactivity is plotted in 

figure 12 for B-NP. The results with B-NP-PEG35 were very similar, however said 

nanoparticles take longer to excrete as they remain more time into the eye.

Example 10. Biodistribution of nanoparticles after intravenous administration to15

male Wistar rats

For in vivo biodistribution imaging experiments in Wistar rats 99mTc labelled 

bevacizumab-loaded HSA nanoparticles (B-NP) and bevacizumab-loaded HSA 

nanoparticles coated with PEG35 (B-NP-PEG35) were administered. A single dose of 

5mg of bevacizumab / kg of body weight was administered intravenously and pictures 20

were taken every two hours up to ten hours after administration.

An hour after the intravenous administration radioactivity associated with the injection 

of B-NP and B-NP-PEG35 is observed in liver and kidneys as can be seen in Figure 13.

Also it is worth notice that there is less hepatic uptake of B-NP-PEG35. B-NP and B-

NP-PEG35 does not accumulate in any organ.25

Example 11. Effect of bevacizumab-loaded albumin nanoparticles on corneal 

neovascularization

Male Wistar rats of approximately 200 g were obtained from Harlan in order to test the 

efficacy of bevacizumab-loaded nanoparticles in a rat model of corneal

neovascularization. Studies were approved by the Ethical Committee for Animal30
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Experimentation of the Institution (protocol number 172–14) in accordance with the 

European legislation on animal experiments.

Animals were maintained under sedation after intraperitoneal administration of 100 μl 

of a 5 mg/kg xylacine solution (Xilagesic, Calier Laboratory) and 200 μl of a 40 mg/kg 

ketamine solution (IMALGENE, Merial). Then, one drop of a cycloplegic collyrium 5

(Coliricusi Tropicamida, 10 mg/ml, Alcon) was administered to each eye of rats. After 5 

minutes, the corneas of rats were burned by applying a silver nitrate stick (Argepenal, 

Braun) on the surface of the eyes for 5 seconds. Finally, the eyes were washed with a 

sterile solution of NaCl 0.9% p/v.

Twelve hours later, animals were anaesthetized with isofluorane (Isovet, Spain) and 10

divided in different groups. The following treatments were applied as eye drops in the 

eyes of animals: (i) 10 µl aqueous solution of 4 mg/ml bevacizumab (Avastin®) every 

12 hours during 7 days, (ii) 10 µl of an aqueous solution 4 mg/mL of aflibercept 

(Eylea®) every 12 hours during 7 days, (iii) 10 µl of an aqueous solution 0.1 % of 

dexamethasone phosphate (Coliriculi dexametasona®) every 12 hours during 7 days 15

(iv) bevacizumab-loaded albumin nanoparticles (B-NP; 10 µL suspension containing 40 

µg bevacizumab) every day during one week, and (v) bevacizumab-loaded albumin 

nanoparticles coated with PEG35 (B-NP-PEG35; 10 µL suspension containing 40 µg 

bevacizumab) every day during 1 week. As controls, a group of animals received 

physiological serum (PBS) and another group of animals received human serum 20

albumin dissolved in PBS (HSA) in a similar amount to that administered with B-NP-

PEG35. 

Figure 14 corresponds to the schematic timeline showing cauterization of the cornea 

occurring at 0h (Day 0) and the first treatment at 24 h (Day 1).

For calculations, digital images of the corneas were taken and analysed using ImageJ 25

software (public domain, http://rsb.info.nih.gov/ij/). The images were analyzed in 

binary mode, turning the images to a black-and-white format. From these images, the 

total area of the cornea was determined as well as the surface of the cornea occupied by 

the burn with silver nitrate (lesion) and the area affected by the generation of new 

vessels (corneal neovascularization) were calculated by pixel counting. From these 30
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parameters, the invasive area (IA) and the CNV (corneal neovascularization normalized 

by the lesion surface) were determined as follows:

IA = [(area affected by the genesis of new vessels) / (total corneal area)] x 100

CNV = IA / (surface of the eye affected by the burn)

Table 5 summarizes the efficacy of the different bevacizumab treatments as a result of 5

the reduction in the eye surface affected by the neovascularization induced by the lesion 

(Figure 15). In all cases, the lesion induced in the eyes of animals was similar and no 

statistical differences were found on the lesion areas between the four groups (p>0.05; 

Figure 16).

The group of animals treated with the solution of bevacizumab (BEVA) showed a lower 10

surface of the eye affected by neovascularization than animals receiving PBS (negative 

control). On the other hand, in animals treated with bevacizumab-loaded nanoparticles 

(B-NP), the surface of the eye affected by corneal neovascularization was found to be 

2.7 times lower than for animals treated with Avastin® (BEVA) (Figures 17 and 18). 

When animals were treated with bevacizumab-loaded in pegylated a nanoparticle, the 15

decrease in the surface affected by the neovascularization was about 1.4 times lower 

than in animals treated with Avastin®. It is important to highlight that animals treated 

with nanoparticles received 50% less of bevacizumab administered to animals treated 

with Avastin®. Another important observation was that, under our experimental 

conditions, neither dexamethasone nor Eylea® demonstrated a positive effect on the 20

neovascularization (Table 9, Figure 15).

Table 5. Effect of bevacizumab formulations on the corneal neovascularization induced 

by the burn with a silver nitrate stick. BEVA: Bevacizumab solution (Avastin®, 4 

mg/mL, two doses per day during 7 days); B-NP: bevacizumab-loaded albumin 25

nanoparticles (4 mg/mL, one dose per day during 7 days); B-NP-PEG35: bevacizumab-

loaded albumin nanoparticles coated with PEG35 (4 mg/mL, one dose per day during 7 

days); HSA: human serum albumin solution; Dexamethasone: 0.1% solution twice per 

day during 7 days; Eylea: Aflibercept solution (Eylea®, 4 mg/mL, two doses per day 

during 7 days); Control: PBS. IA: invasion area. CNV: corneal neovascularization 30

normalized by the lesion surface. Data expressed as mean +/- SD of n=9.
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Surface of the eye 
affected by lesion 

(%)

IA
(%)

CNV

Control (-) 17.3 ± 4.0a 31.3 ± 4.6a 1.89 ± 0.49a

BEVA 15.1 ± 2.6a 24.4 ± 4.7c 1.69 ± 0.53a

B-NP 15.1 ± 2.9a 9.4 ± 1.6e 0.74 ± 0.24d

B-NP-PEG35 16.0 ± 4.1a 17.7 ± 2.9d 1.18 ± 0.38b

HSA 15.7 ± 3.9a 36.0 ± 5.9a 2.41 ± 0.60a

Dexamethasone 17.7 ± 1.1a 34.4 ± 6.7a 1.94 ± 0.35a

Eylea 15.5 ± 2.2a 34.1 ± 6.5a 2.27 ± 0.68a

b p<0.05 ANOVA followed by Tukey test significantly different from Control (-)
c p<0.01 ANOVA followed by Tukey test significantly different from Control (-)
d p<0.005 ANOVA followed by Tukey test significantly different from Control (-)
e p<0.001 ANOVA followed by Tukey test significantly different from Control (-)5

Histology

For histological study of the eyes with corneal neovascularization, at the end of the 

treatment, 2 eyes of each group were enucleated. The ocular surface was washed with 

saline and the anterior pole was separated from the posterior one. Corneas were flat-10

mounted, fixed with 4% paraformaldehyde for 24 h and then several washes were 

performed on each sample with PBS. The corneas were kept in methanol 70% for 

posterior cutting and analysis. 

For the analysis of the corneas, these were included in paraffin and 4 micrometers 

sections were sliced from the center of the cornea and the neovascularization area. Then 15

they were stained with haematoxylin-eosin and analyzed using light microscopy. The 

evaluation of the sections included the intensity of neovascularization, the intensity of 

inflammation, fibrosis, edema and average thickness of the cornea. The study was 

performed by an examiner blind to the treatment groups. Images were taken with a 

Nikon Eclipse Ci microscope equipped with a digital camera Nikon DS-Ri 1. The 20

images were analyzed using the calibrated analysis system for digital images Nikon’s 

NIS-elements.

For the evaluation of the intensity of neovascularization, the following score was used: 

0 = absence of neovascularization; 1 = minimal or close to negative vascularization; 2 = 

mild vascularization; 3 = limited or focal vascularization in the subepithelial and 25

prestromal areas (moderate neovascularization); 4 = very frequent or intense; 5 = 
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diffuse and intense vascularization. In a similar way, the intensity of inflammation was 

scored as follows: 0 = absence of inflammation; 1 = minimal or close to negative 

inflammation; 2 = focal, low count of mixed inflammatory cell types such as 

lymphocytes, neutrophil leukocytes, and eosinophil leukocytes); 3 = moderate 

inflammation; 4 = very frequent or intense; 5 = intense, diffuse, mixed inflammatory 5

cell types. The scaling system for the fibroblast activity was: 0 = absence of fibroblast 

activity; 1 = minimal or close to negative fibroblast activity; 2 = focal fibroblast 

activity; 3 = moderate fibroblast activity; 4 = very frequent; 5 = diffuse and intense 

fibroblast activity. Finally, the oedema was classified with the following score: 0 = 

absence of oedema; 1 = minimal or close to negative oedema; 2 = mild oedema; 3 = 10

moderate oedema; 4 = very frequent or intense; 5 = diffuse and intense oedema.

Figure 19 shows the histological studies of eyes of animals involved in the study. The 

lesions on corneas treated with B-NP (figure 19B) and B-NP-PEG35 (Figure 19C) are 

in recovery phase and although before they were affecting the vision temporarily now is 

not. Therefore the damage is reversible. On the contrary, the lesions on corneas treated 15

with physiological serum are very serious affecting the vision and appeared to be 

irreversible (Figure 19F).

Table 6. Histopathological evaluations of samples obtained from eyes of animals. 

Control -: animals treated with physiological serum; BEVA: animals treated with 

Avastin®; B-NP: animals treated with bevacizumab-loaded nanoparticles; B-NP-20

PEG35: animals treated with bevacizumab-loaded pegylated nanoparticles.  

Sample Fibrosis Inflamm
ation

Average 
Thickness 

(µm)

Vasculariz
ation

Oedema

Control 4 4 774.7 4 3
BEVA 1 4 570.5 2 1
B-NP 1 2 287.7 1 0
B-NP-PEG35 1 2 430.9 4 1

Table 6 summarizes the hispopathological evaluations in the different groups. The 

corneas treated with serum showed a thickness 1.4 times higher than the ones treated 25

with bevacizumab and 2.7 times higher than those treated with B-NP. On the other 

hand, corneas treated with Avastin® (BEVA) presented a thickness 2 times higher than 
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the corneas treated with B-NP and 1.3 times more than those treated with B-NP-PEG35. 

In a similar way, corneas treated with B-NP displayed the best symptoms with a low 

fibrosis degree, low vascularization and absence of edema. 

Example 12. Biodistribution of nanoparticles after intravenous administration to 

tumour bearing nude mice5

For tumor imaging experiments in mice, human hepatocarcinoma cells (HepG2) were 

cultured in standard conditions, harvested one week after plating and suspended in PBS. 

Tumours were induced in nude mice after subcutaneous injection of 5x105 HepG2 cells 

in two different locations: the right limb and the upper part of the back. Tumour growth 

was followed for 12-15 days until clearly visible and then animals were used for 10

SPECT-CT in vivo imaging experiments after intravenous injection of 99mTc labelled 

HSA nanoparticles coated with PEG35 (NP-PEG35). One and 4 hours after i.v. 

administration, animals were euthanized, and both tumours and a portion of muscle 

from the contralateral leg (without tumour) excised. Samples were counted in a gamma 

counter calibrated for 99mTc, corrected for sample weight and decay and tumour / non 15

tumour ratio calculated using the muscle from the contralateral leg as background.

In tumor bearing mice, radioactivity associated with intravenously injected NP-PEG35 

is concentrated in the tumors (if compared with normal tissue) as can be seen in Figure 

20. Such phenomenon seems to be time-dependent, as 4 hours after administration of 

the nanoparticles the amount present in the tumors is decreased, albeit it already 20

remains in high values (ratio tumor/non-tumor>6).  

Example 13. Effect of bevacizumab-loaded albumin nanoparticles on a murine 

colorectal cancer model

Studies were approved by the Ethical Committee for Animal Experimentation of the 

Institution (protocol number 107–16) in accordance with the European legislation on 25

animal experiments. For the experiments forty-two male athimic nude mice of around 

20 grams and 3 weeks of age were purchased from Harlan Sprague Dawley, Inc. Mice 

were kept in a controlled environment in accordance with institutional guidelines. Food 

and water were supplied ad libitum. 

Human coloncancer cells (HT-29) were cultured in standard conditions, harvested one 30

week after plating and suspended in PBS. For the tumor induction mice were 
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anesthetized with isoflurane by inhalation and 100 uL containing 2-3 x 106 of HT-29 

tumor cells (bevacizumab-sensitive human colon cancer cell line) were injected 

subcutaneously in the right lateral flank of each animal. Tumour growth was followed 

for 12-15 days until clearly visible (diameter 0.4-0.6 cm) and then treatment was 

started. 5

Mice were randomized into six groups of 7 animals each one: (i) aqueous solution of 

bevacizumab (Avastin), (ii) bevacizumab-loaded albumin nanoparticles (B-NP), (iii) 

bevacizumab-loaded albumin nanoparticles coated with PEG35,000 (B-NP-PEG35), 

(iv) physiological serum (PBS), (v) empty nanoparticles coated with PEG35,000 (NP-

PEG35) in a similar amount to that administered with B-NP-PEG35 and (vi) an aqueous 10

solution of HSA containing similar amount of albumin than the group that received B-

NP. In all cases, 150 - 200 µl of the preparations containing 5 mg of bevacizumab/ kg of 

body weight was administered twice/week intravenously. The control group received an 

intravenously injection with 0.9% saline at the same time points.

Blood samples were taken at day 0 (before the first administration), at day 15, day 2215

and day 26 after the first administration. Bevacizumab serum concentration was 

measured by a specific enzyme immunoassay (Shikari Q-Beva).

The tumor volume and weights were recorded 1-2 times/week. Tumors (V) were 

measured in two dimensions, width (W) and legth (L) with a caliper and calculated 

using the following equation (eq. 5): 20

V(mm3)=length x (with)2 x 0.5 [eq. 5]

Figure 21 shows the tumor volume versus time. A tumor with identical volume was 

grown in each group and no statistical differences were found on the tumor volume 

between the six groups at the beginning of the experiment (p>0.05).

At day 12 the group receiving B-NP-PEG35 showed a tumor volume significantly lower 25

(p<0.05) than the rest of groups. By the day 14, the groups that received BEVA and B-

NP-PEG35 presented a tumor volume significantly lower (p<0.05) than the rest of 

groups. At day 22, the groups that did not receive any treatment showed a higher tumor 

volume than the animals treated with bevacizumab-loaded nanoparticles (B-NP) 

bevacizumab (BEVA) and with bevacizumab-loaded in pegylated nanoparticles (B-NP-30
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PEG35). It is worth mentioning that, by the end of the experiment, half of the animals in 

the group that did not receive bevacizumab developed ulcers in the tumors.

Figure 22 shows the bevacizumab levels in serum. Samples were taken at days: 0 

(before the administrations), 15, 22 and 26 after the first administration. It is worth 

noting that there is an increase of serum bevacizumab levels at day 22 that corresponds 5

to the day after one of the weekly administration. It can be seen in Figure 22 that the 

serum levels of bevacizumab in those mice receiving the free drug are up to 6 times 

higher than the ones receiving the nanoparticles (B-NP and B-NP-PEG35).

The benefits of the administration of bevacizumab encapsulated into nanoparticles lie in 

lower serum levels of bevacizumab. After intravenous administration of free 10

bevacizumab there is a high concentration of the drug in the bloodstream, which may 

cause side effects. This concentration decreases slowly to reach a plateau. However, 

after the administration of a new dose, the bevacizumab concentration in the 

bloodstream increases (see Figure 22) thereby increasing the probability of side effects.

15

On the other hand, after the intravenous administration of bevacizumab nanoparticles 

the serum levels of the drug increase slowly to reach a plateau. This concentration is six 

times lower than the one obtained with free bevacizumab, which remains constant. 

Also, every time a new dose is administered the peak concentration of bevacizumab in 

the blood is much lower. This decreases the likelihood of side effects.20

Also polyethylenglycol imparts a steric barrier to the surface of nanoparticles 

preventing the opsonization, which is the, main mechanism for the loss of the injected 

dose (ID) within a few hours after i.v. injection.

Pet Imaging25

At the end of the experiment, 3 mice of bevacizumab and bevacizumab-loaded in 

pegylated nanoparticles treatment, and of the physiological serum were selected to 

undergo a 18F-FDG-PET imaging. For that, mice were fasted overnight but allowed to 

drink water ad libitum. The day after, mice were anaesthetized with Isoflurane 2 % in 

100% O2 gas and kept still during the 18F-FDG PET. Forty minutes before scanning,30

18F-FDG (10 MBq ± 2 in 80-100 μL) was injected via the tail vein. PET imaging was 



50

performed in a dedicated small animal Philips Mosaic tomograph (Cleveland, OH), with 

2 mm resolution, 11.9 cm axial field of view (FOV) and 12.8 cm transaxial FOV. 

Anesthetized mice were placed horizontally on the PET scanner bed to perform a static 

acquisition (sinogram) of 15 min. Images were reconstructed using the 3D Ramla 

algorithm (a true 3D reconstruction) with 2 iterations and a relaxation parameter of 5

0.024 into a 128×128 matrix with a 1 mm voxel size applying dead time, decay, random 

and scattering corrections. For the assessment of tumor 18F-FDG uptake, all studies 

were exported and analysed using the PMOD software (PMOD Technologies Ltd., 

Adliswil, Switzerland). Regions of interest (ROIs) were drawn on coronal 1-mm-thick 

small-animal PET images on consecutive slices including the entire tumor. Finally, 10

maximum standardized uptake value (SUV) was calculated for each tumor using the 

formula:

SUV = [tissue activity concentration (Bq/cm3)/injected dose (Bq)] × body weight (g) 

Table 7 summarizes the PET Imaging results in the different groups. Regarding to the 

SUVmax (maximum tumor uptake) the lowest value corresponded to the group treated 15

with B-NP-PEG35, while the highest one corresponded to the group that received 

physiological serum. 

In terms of the volume, the lowest values belonged to the groups treated with B-NP-

PEG35 and HSA. However, the animals selected of the HSA group were not 

representative because they were the only ones that did not present ulcers. The highest 20

value belonged again to the group that did not receive any treatment (physiological 

serum). The B-NP-PEG35 group presented a volume 3 times smaller than the 

physiological serum group and 1.5 times smaller than the BEVA group.

Finally, the TLG (total lesion glycolysis) showed the smallest value for the group 

treated with B-NP-PEG35, that it was 1.5 times lower than the group treated with 25

BEVA and up to 3.5 times lower than the group receiving physiological serum. 

Table 7. PET Imaging results. P.S.: animals treated with physiological serum; B-NP-

PEG35: animals treated with bevacizumab-loaded pegylated nanoparticles; BEVA: 

animals treated with Avastin®.30
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SUV max Volume TLG

P.S. 1,35 0,91 0,77

B-NP-PEG35 0,97 0,33 0,22

BEVA 1,15 0,48 0,34

Example 14. Preparation of ranibizumab-loaded human serum albumin 

nanoparticles

Ranibizumab-loaded HSA nanoparticles were prepared following the same procedure as 

that described in Example 1 for bevacizumab-loaded albumin nanoparticles.5

For the ranibizumab-loaded nanoparticles the optimum antibody/albumin ratio was 

0.15. The ranibizumab-nanoparticles displayed a particle size of approximately 210 nm 

with a PDI lower than 0.3 and a zeta potential of -15mV.
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CLAIMS

1. A nanoparticle for use in medicine, wherein said nanoparticle comprises a solid 

core, said solid core comprising a non-crosslinked albumin matrix and a 

monoclonal antibody and wherein the monoclonal antibody is distributed 

throughout the albumin matrix, said solid core being optionally coated with a non-5

ionic polymer.

2. The nanoparticle for use according to claim 1, wherein when said solid core is 

coated, the nanoparticle is absent of any other polymeric coating which is not a 

non-ionic polymer.

3. The nanoparticle for use according to anyone of claims 1 to 2, wherein the 10

monoclonal antibody / albumin weight ratio ranges from 0.01 to 0.5.

4. The nanoparticle for use according to anyone of claims 1 to 3, wherein the non-

ionic polymer / albumin ratio ranges from 0.02 to 5 (w/w).

5. The nanoparticle for use according to anyone of claims 1 to 4, wherein the albumin 

is human serum albumin or bovine serum albumin.15

6. The nanoparticle for use according to anyone of claims 1 to 5, wherein the 

monoclonal antibody is selected from bevacizumab, ranibizumab, trastuzumab,

cetuximab and rituximab.

7. The nanoparticle for use according to anyone of claims 1 to 6, wherein the non-

ionic polymer is a water-soluble cellulose selected from hydroxyethylcellulose, 20

hydroxy-n-propylcellulose, hydroxy-n-butylcellulose, hydroxypropylmethyl 

cellulose, hydroxypropylmethyl cellulose phthalate, and 

ethylhydroxyethylcellulose; starch; dextran; polyvinylpyrrolidone, a polyester 

selected from compounds under the tradename Eudagrit; or a polylakylene glycol.

8. The nanoparticle for use according to anyone of claims 1 to 7, wherein said 25

nanoparticle is obtainable by a method comprising:

a) preparing an aqueous solution of albumin and a monoclonal antibody;

b) tritating the aqueous solution of step a) to a pH between 4 and 5;

c) adding a desolvating agent to the aqueous solution of step b) to form 

albumin-monoclonal antibody nanoparticles;30

d) optionally, incubating the albumin-monoclonal antibody nanoparticles 

formed in step c) with a non-ionic polymer; and optionally
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e) drying the nanoparticles by vacuum drying, spray drying or by freeze-drying.

9. A nanoparticle comprising a solid core, said solid core comprising a non-

crosslinked albumin matrix and a monoclonal antibody and wherein the 

monoclonal antibody is distributed throughout the albumin matrix, said solid core 

being coated with a non-ionic polymer.5

10. A pharmaceutical composition comprising:

- a plurality of nanoparticles, said nanoparticles comprising a solid core 

comprising a non-crosslinked albumin matrix and a monoclonal antibody

and wherein the monoclonal antibody is distributed throughout the albumin 

matrix, said solid core being optionally coated with a non-ionic polymer; and10

- an excipient, carrier or vehicle pharmaceutically acceptable.

11. The pharmaceutical composition according to claim 10, wherein the nanoparticles 

are in the form of a dry powder.

12. The pharmaceutical composition according to claims 10 or 11, wherein the 

excipient, carrier or vehicle pharmaceutically acceptable is suitable for oral, topical15

or parenteral administration.

13. A nanoparticle for use in the treatment of ocular diseases, wherein said nanoparticle 

comprises a solid core comprising a non-crosslinked albumin matrix and a 

monoclonal antibody and wherein the monoclonal antibody is distributed 

throughout the albumin matrix, said solid core being optionally coated with any20

polymer.

14. The nanoparticle for use according to claim 13, wherein the ocular disease is 

selected from macular degeneration, corneal neovascularization or angiogenesis, 

iris neovascularization or angiogenesis, retinal neovascularization or angiogenesis, 

diabetic proliferative retinopathy, non-diabetic proliferative retinopathy, glaucoma, 25

infective conjunctivitis, allergic conjunctivitis, ulcerative keratitis, non-ulcerative 

keratitis, episcleritis, scleritis, diabetic retinopathy, uveitis, endophthalmitis, 

infectious conditions and inflammatory conditions.

15. A nanoparticle for use in the treatment of cancer, wherein said nanoparticle 

comprises a solid core comprising a non-crosslinked albumin matrix and a 30

monoclonal antibody and wherein the monoclonal antibody is distributed 
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throughout the albumin matrix, said solid core being optionally coated with a non-

ionic polymer.

16. The nanoparticle for use according to claim 15, wherein cancer is breast cancer, 

lung cancer, pancreatic cancer, multiple myeloma, renal cell carcinoma, prostate 

cancer, melanoma, colon cancer, colorectal cancer, kidney cancer, cervical cancer, 5

ovarian cancer, liver, renal and gastric cancer, bladder cancer or squamous cell 

cancer.
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ABSTRACT

The present invention refers to nanoparticles comprising a core, said core comprising a 

non-crosslinked albumin matrix and a monoclonal antibody, optionally coated with a 

non-ionic polymer for use as a medicament, to a pharmaceutical composition 

comprising said nanoparticles, as well as their use in the treatment of cancer an ocular 5

diseases.
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Figure 18

Figure 19
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Figure 20

Figure 21
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Figure 22
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ANEXO N° 2 
“INFORME DE EXPLOTACIÓN” 
 
 

Fecha: 

A. Datos de la tecnología y licencia: 

• Fecha de convenio de referencia: 

• Condiciones económicas por las cuales fue licenciada la tecnología (artículos y 

porcentajes) 

 

B. Avance de estrategia comercial: 

•Existencia de posibles inversores interesados, así como cualquier otra circunstancia 

relativa a la Invención en la cual las LICENCIANTES pudieran estar interesadas. 
 

• Avances según hitos del convenio de licencia de referencia (estado de la Invención 

y 

potencial explotación industrial y/o comercial).  
 

- Avance Económico: 

• Ingresos INNOUP (Volumen de ingresos percibidos de terceros y por Ingreso 

Netos de Producto efectuadas directamente por el LICENCIATARIO y/o Filiales 
durante el año anterior como consecuencia de la explotación de la Patente). 
 

• Monto a pagar: 

• Observaciones: 

 

C. Descripción de acciones de marketing/comercialización que se han llevado a cabo 

(contacto/negociaciones con otras empresas para otorgar sublicencias: 

Sublicencias otorgadas por INNOUP: 

• Identificar Sublicenciatario/s 

• Objetivo del acuerdo firmado entre INNOUP y sublicenciatario/s: 

• Tipo de licencia otorgada (exclusiva/no exclusiva): 



 

• Territorio licenciado según acuerdo: 

• Plazos del acuerdo: 

• Condiciones de pago: 

 

Avance de estrategia comercial: 

• Avances según hitos del convenio de licencia y de acuerdos de sublicencia. 

 

Avance Económico: 

• Monto cobrado por INNOUP  

• Datos de Facturación (adjuntar copia de la factura y recibo) 

• Monto a pagar/pagado a la UVT. 

• Observaciones  

 

El LICENCIATARIO se compromete a trasladar al SUBLICENCIATARIO el pedido de 

información. 

 

 

 Firma INNOUP 

(Apoderado/responsable técnico del convenio). 
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