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Course: Biomaterials and Tissue Engineering    Code: MEM.009 

Credits: 03        

Module: Specific formation 

Research area: Biomaterials 

 

Contents: 

 

Introduction to Biomaterials - history, definition and classification of materials: metallic, 
bioceramics, polymeric materials, homologous or heterologous materials and composites 
as biomaterials. Basic concepts: biocompatibility - healing processes, inflammatory process, 
cellular response to implants, systemic and local effects; blood biocompatibility (non-
thrombogenic surfaces), and biofunctionality (clinical behavior of implants). Correlations 
between structure and function in tissues: bone, conjunctive, vessels and other applications 
in tissue engineering or biomaterials. Technical standards for development and uses of 
biomaterials: protocols, synthesis and design of new biomaterials. - Metallic biomaterials: 
structures, properties and processing. Ceramic biomaterials: structures, properties and 
processing (bioceramics). Polymeric biomaterials: structures, properties and processing. 
(synthetic polymers and biopolymers). Improvements in nanostructured biomaterials and / 
or applications of bionanotechnology in the fields of rehabilitation engineering and 
engineering of artificial tissues / organs. Surface treatments - Covering and surface 
modification techniques. Artificial organs. Tissue engineering. New trends in biomaterials: 
biological design; application areas. Sterilization, Regulation and Ethics (national and 
international standardization of bioethics). Characterization of biomaterials: physical-
chemical, mechanical and chemical tribe (mechanical, surface properties and deteriorating 
characteristics indicate the chemical reactivity of biomaterials for tissue engineering or drug 
delivery system). In vitro and in vitro evaluation of synthetic / biomimetic and / or modified 
natural biomaterials (biological properties of these biomaterials). Culture and manipulation 
of cells for 3D cultivation. Gene therapy. Bioreactors for tissue engineering. Recent 
advances in tissue engineering and artificial organs. 
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