Effect of hydrolysis degree on the drug-matrix interactions in nanosized sol-gel titania reservoirs for epilepsy treatment 
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Epilepsy is a neurological disorder characterized by unprovoked seizures that can be controlled with medication. Drug receiving via circulatory system often causes side effects and is accompanied by lower chemical stability and target delivery of the drug. An alternative way to deliver anticonvulsants is to create a reservoir and to implant it directly into the temporal lobe. The main advantage of such a treatment is the target delivery with the controlled release of the drug. Titania reservoirs synthesized by sol-gel method with encapsulated anticonvulsant phenytoin proved to be successful in reducing epilepsy seizures [1]. The release of phenytoin from its inorganic matrix is highly affected by the structure and morphology of the reservoir and the drug-matrix interactions [2,3]. We use theoretical calculations to show that hydrogen type interactions have significant influence on the phenytoin-titania complex. We suggest possible conformations of the drug inside the matrix and compare them with experimental data. The hydrolysis (hydroxylation) degree of titania matix seems to affect the kinetics of the drug release. Moreover, particle size, aggregation and porosity are as well significantly affected by the initial conditions of the synthesis. We varied the water/alkoxide ratio rw in the sol-gel synthesis of phenytoin reservoirs to study the influence of hydrolysis degree on reservoir capability to bond with the drug. We found that the porosity, hydroxylation degree and the drug release kinetics are very sensitive to the initial conditions of the synthesis. An interesting tendency was observed and will be discussed in the contribution. 
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