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1 Resumen

Menos del 1% de la dosis terapéutica para el tratamiento de enfermedades del SNC llega a su destino debido a
la naturaleza restrictiva de la barrera hematoencefalica la cual constituye un obsticulo para que agentes
terapéuticos lleguen al cerebro. Por lo tanto se deben suministrar altas concentraciones de los farmacos
causando efectos adversos en el organismo del paciente '. Las matrices de silice mesoporosa han demostrado
ser soportes ideales para el suministro eficiente de farmacos debido a su biocompatibilidad, estabilidad
quimica, volumen de poro y 4rea superficial >. Se usaron estas propiedades para encapsular cisplatino,
fenitoina sodica y lactato deshidrogenasa en nanoesferas de silice mesoporosa sintetizadas por la técnica de
nanomoldeo’ utilizando como precursor de la silice al teatraetilortosilicato y como endoplantilla al bromuro de
hexadeciltrimetilamonio®. La liberacion controlada del cisplatino permitira disminuir los efectos secundarios
de la quimioterapia, la encapsulacion de la fenitoina sddica aumentara la eficiencia del trasporte del farmaco a
las zonas cerebrales que generan crisis epilépticas y la encapsulacion del lactato deshidrogenasa demostrard la
capacidad de la silice para proteger una enzima que juega un papel importante en los tumores cerebrales. Se
evaluo la eficiencia de encapsulacion, la cinética de la liberacion en liquido cerebroespinal simulado y la
capacidad de proteccion al farmaco. Como técnicas de caracterizacion se utilizaran espectroscopia infrarroja,
de rayos X y UV-visible, termogravimetria, fisisorcion de nitrégeno, y microscopia electronica de barrido y
transmision.

1.1 < Palabras Clave. >
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2 Abstract

Less than 1% of the therapeutic dose for the treatment of CNS diseases reaches the required action site due to
the restrictive nature of the blood-brain barrier which constitutes an obstacle, preventing therapeutic drugs
entering to the brain. For that reason, a large concentration of the drug must be administered causing adverse
effects in the body of patient'. Because of their excellent properties such as biocompatibility, chemical
stability, pore volume and surface area the mesoporous silica matrices have been proven as ideal supports for
the efficient delivery of drugs®. These properties were used to encapsulate cisplatin, sodium phenytoin and
lactate dehydrogenase in mesoporous silica nanospheres which were synthesized by the nano-mold technique3
using as silica precursor to tetraethylorthosilicatealkoxide and as endo-template to the
hexadecyltrimethylammonium bromide®. The controlled release of cisplatin could reduce the side effects from
chemotherapy, the encapsulation of sodium phenytoin could increase the transportation efficiency of the drug
to the brain to the epileptic zones and the encapsulation of lactate dehydrogenase could demonstrate the
capacity of silica to protect an enzyme that plays an important role in brain tumors. The encapsulation
efficiency, the kinetics of the release in simulated cerebrospinal fluid and the protection capacity of the drug
were evaluated. Infrared spectroscopy, X-ray diffraction, UV-visible spectroscopy, thermogravimetry,
physisorption of nitrogen, and scanning and transmission electron microscopy were the characterization
techniques used.

2.1 <Keywords: (3-5 word)>
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