
MD- 620 

Advance Biomaterials (3 Credits) hrs 

Types of biomaterials and their applications for the human body, Structure and property 
relationships in materials, ceramics and polymers; Interactions of materials with the human body; 
Influence of microstructure and environment on fatigue and fracture of materials. Composite 
materials concepts and applications; Whiskers and fibres medical applications. 

7 

Physical and chemical characterization techniques: Thermal, spectroscopic, microscopic and 
laser based techniques. 

6 

Degradation of biomaterials in biological environment: Chemical and biochemical degradation of 
polymers; Degradative effects of biological environment. 

6 

Implementation problems- inflammation, rejection, corrosion, structural failure. Surface 
characterization of biomaterials, biomaterial-blood (bio-fluid) interface, Surface modifications for 
improved compatibility; conducting polymers; Collagen, hyaluronic acid and other biopolymers; 
biodegradable block copolymers & their application. 

10 

Biomaterials in cardiovascular system: Anatomy and physiology of cardiovascular system, 
Cardiovascular implant biomaterials: artificial heart valves, Mechanical and bio-prosthetic valves, 
materials used, criteria required for fulfillment of physiological functions, Vessel grafts, Endothelial 
cell seeding as a surface modification of biomaterials. 

8 

Orthopaedic implant materials: Anatomy and physiology of bone and cartilage; temporary 
external fixators, Materials for reconstruction of cartilage. Ligaments and tendons, Bone 
replacement and bone cement, Artificial joint replacement; Orthosis and Prosthetics Devices. 

7 

Ophthalmology: Anatomy and physiology of eye; Artificial cornea, contact lenses, intra-ocular 
lenses, artificial aqueous and artificial vitreous humour, artificial tears, artificial tympanic 
membrane. 

5 

Anatomy and physiology of other organs and development of artificial organs: Properties of 
skin, Wound dressings, artificial skin, facial implants, dental restorative materials, implanted dental 
interfaces, denture resins and cements, artificial red blood cells, artificial lung surfactants, artificial 
3saliva, artificial synovial fluid, dialysis membranes, artificial liver, artificial pancreas, materials 
used for neuronal reconstruction and regeneration; Diagnostic kits, infusion pumps, syringes, 
needles, etc. 

8 

Materials for surgical tools. 3 
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