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After a brief presentation on the interdisciplinary research being carried out in my group, some interesting and recent experimental results will be presented to illustrate some of the outstanding issues, that are related to both the processing aspect as well as on various aspects of structure-property-performance relationship for the bioceramic composites. The questions, that will be broadly addressed during this presentation, will include, a) How to develop Hydroxyapatite (HA)-based composites with enhanced toughness / strength property?, b) How to develop HA-based biomaterials with tailored cytocompatibility and bactericidal property?, c) How to enhance the conductivity property of HA-based materials?, d) How to optimize the electric field for enhanced cell proliferation on biomaterial substrates?, e) can the magnetic field cause bactericidal effect in vitro? In discussing all these issues, both the experimental results as well as analytical models, wherever formulated, will be presented.
One of the major issues in the biomaterials research is the toxicity of nanoparticles at both cellular and genomic level. In the last part of the presentation, the results of gene expression study will be presented to illustrate the effect of Hydroxyapatite-mullite particle eluates on apoptosis and differentiation of human fetal osteoblast (hFOB) cells. Apoptotic analysis by annexin V-FITC/PI staining using a fluorescence activated cell sorter (FACS) revealed a concentration and time dependent apoptotic cell death of hFOB cells. The apoptotic cell death was further proven by the analysis of molecular markers of apoptosis, that is, the Bcl-2 family of genes. Specifically, the anti-apoptotic effect was corroborated by the up-regulation of bone cell differentiation marker genes such as, collagen type I, cbfa, and osteocalcin.
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