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RESUMEN

Se prepararon tamices moleculares del tipo MCM-41 modificados con metales de transicion por diferentes
métodos de sintesis. Se corrobor6 su calidad estructural y propiedades fisicoquimicas por medio de medidas
de difracciéon de rayos x (DRX), isotermas de adsorcién-desorcion de N,, espectroscopias Ultravioleta-
Visible (UV-Vis) e infrarrojo (FT-IR). Se realizaron medidas de momento magnético en funcién del campo
magnético aplicado utilizando un magnetémetro de muestra vibrante (VSM), encontrandose en todos los
casos la respuesta superparamagnética deseada. Posteriormente se incorpord Indometacina en todos los
materiales anfitriones y se evaluaron sus capacidades de adsorcion y liberacién. Todas las formulaciones
mostraron velocidades de liberacion superiores a la de la matriz pura, debido a la presencia de
nanoparticulas y nanoclusters de dxidos presentes en el interior de los poros. Ademas se observo que los
materiales modificados post-sintesis disminuyeron su capacidad de adsorcion y aumentaron su velocidad de
liberacion (respecto a la matriz sin modificar) debido a una menor disponibilidad de grupos silanoles que
interactian con las moléculas del farmaco. Este hecho conduce a que el mecanismo de difusion
predominante para estas muestras sea la difusion del tipo Fick. Por otro lado, los soportes modificados por
el método de incorporacion directa poseen (como se corroboré por espectroscopia IR) una mayor
disponibilidad de los grupos silanoles que pueden formar enlaces puente hidrégeno con los grupos
carboxilo y carbonilo de la Indometacina. Esto explicaria su mayor capacidad de adsorcién del farmaco y
su mayor lentitud para la liberacién del mismo. Estas ultimas resultan ser las mas adecuadas para el
objetivo de estudio de éste trabajo, ya que poseen buenas propiedades de adsorcién y liberacion, similares a
la matriz MCM-41 pura, pero con las propiedades magnéticas buscadas.

ABSTRACT

MCM-41 molecular sieves modified with transition metals were prepared by different synthesis methods.
Their structural quality and their physicochemical properties were evaluated by x-ray diffraction (XRD), N,
adsorption-desorption isotherms, ultraviolet-visible (UV-Vis) and infrared (FT-IR) spectroscopies. The
magnetic moment measurements as a function of the applied magnetic field were performed using a
vibrating sample magnetometer (VSM); in all cases the desired superparamagnetic response was found.
Then, Indomethacin was incorporated in all material hosts and their adsorption and release capacities were
evaluated. All formulations showed higher release rate than that observed for the pure matrix, due to the
presence of nanoparticles and nanoclusters of oxides present within the pores. In addition, it was noted that
the materials modified by a post-synthesis method showed a decrease in their adsorption capacity although
their release rate was increased (relative to the matrix without modification) due to reduced availability of
silanol groups that can interact with the drug molecules. This fact allows inferring that the predominant
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diffusion mechanism for these samples is the Fick diffusion. Furthermore, the samples modified by the direct
incorporation method (as confirmed by IR spectroscopy) have an increased availability of silanol groups
which can form hydrogen bridge bonds with the carboxyl and carbonyl groups of indomethacin. This would
explain the higher adsorption capacity of the drug molecules and its slower release rate. Thus, these last
samples turn out to be the most appropriate for the purpose of study of this work, as they have good
adsorption properties and release rate, similar to that observed for the MCM-41 pure matrix, but with the
required magnetic properties.
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