25 Años de Ciencia de los Materiales
                                                  25 Anys de Ciència dels Materials
                                   

Polysaccharide/Silica Hybrid Hydrogel Spheres for Controlled Drug Release
Asmaa Elzayat1,2,*, Emad Tolba3, Francisco F. Pérez-Pla1, Ahmed Oraby*, Rafael Muñoz-Espí1,*
1) Institut de Ciència dels Materials (ICMUV), Universitat de València, Catedrático José Beltrán 2, 46980 Paterna, Valencia, Spain; 2) Physics Department, Faculty of Science, Mansoura University, 35516 Mansoura, Egypt; 3) Polymers and Pigments Department, National Research Centre, Dokki, 12622 Giza, Egypt
*E-mail: asmaa.elzayat@ext.uv.es, rafael.munoz@uv.es 
Controlling the release of pharmaceutical compounds to specific action sites, with increased therapeutic benefit and minimized side effects or toxicity, is a major challenge in designing biomedical micro- and nanocarriers. Encapsulation of drugs in polymers increases their stability by avoiding degradation, but it is also useful for controlling the release. In recent years, because of their biocompatibility and low or negligible toxicity, biodegradable polymer materials have attracted more attention as drug carriers.
In this work, organic–inorganic hydrogel spheres in the submillimeter scale were synthesized by ionotropic gelation and its efficiency for entrapping hydrophilic molecules was investigated. Chitosan or sodium alginate were used as a main component, and silica was used as a structuring additive. Different formulations were chosen to study how active hydrophilic molecules (erioglaucine disodium salt and ephedrine hydrochloride) can be entrapped inside the polymer matrix and how the subsequent release can be controlled by tailoring the network structure of the sol–gel matrix, in addition to improve the stability of the drug against enzymatic degradation of the gastrointestinal tract. Besides the increase of stability as a result of the silica incorporation (compare panels a and b in Figure 1), kinetic studies demonstrated that the release of the active substance is slower in the presence of silica in both neutral and acid medium.
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Figure 1. (a) Chitosan particles and (b) chitosan−silica hybrid particles prepared by ionotropic gelation: (1) photograph after 24 h in highly acidic conditions ([HCl] = 0.2 M); (2) SEM images of a particle as prepared. 


