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Course Objectives

Developing materials for use in medicine is a challenging interdisciplinary process and requires an understanding
of material bulk and surface properties, the various biological responses to the materials, the clinical context of
their use, manufacturing processes, cost, sterilization, packaging and regulatory issues. This course is designed to
introduce students to the various classes of biomaterials’In use and their application In selected subspecialties of
medicine.

Upon successful completion of this course, the student will be able to:

1. Differentiate the various classes of biomaterials on the basis of structure and function;

2. Differentiate various analytical methods based on their use to characterize bulk and surface properties of
biomaterials

3. Differentiate the molecular and cellular events that follow exposure of materials to bodily fluids and to contact
with various tissues of the human body;

4. Differentiate various biomedical devices based upon function, biomaterial composition patientrisk and clin-
icalapplication; and to

5. Describe various practical aspects of biomedical device design, fabrication and testing.

Course Contents

Introduction to basic concepts of Materials Science; Salient properties of important material classes; Property
requirement of biomaterials; Concept of biocompatibility; Structure and properties of biological cells & tissues;
cell-material interactions and foreign body response; Assessment of biocompatibility of biomaterials, in vitro bio-
chemical assays (cellular adhesion, cellular viability using MTT osteogenic differentiation using ALP assay; Biom-
nuneralisation using Osteocalcin assay);

In vivo testingand histocompatibility assessment; genotoxicity assessment (Physical damage to DNA by biomaterial
eluates); important biometallic alloys: Ti-based, stainless steels, Co-Cr—Moalloys; Bioinert, Bioactive and biore-
sorbable ceramics; Processing and properties of different bioceramic materials with emphasize on hydroxyapatite;
synthesis of biocompatible coatingson structural implant materials; plasma spraying of carbon nanotljbe reinforced
hydroxyapatite on Ti-6Al-4V substrate;Microstructureand properties of glass-ceramics;biodegradablepolymers;
Design concept of developing new materials for bio-implant applications.
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