	Title:

	Biomaterials


	Lecture hours: 
	15 hours of lecture and 15 hours of seminar

	Study period: 
(summer/winter)
	summer/winter

	Number of credits:
	4


	Assessment methods:
	Final test


	Language of instruction:
	English


	Prerequisites:

	Materials 


	Course content:


	There are lectured the fundamentals of biomaterials engineering including the knowledge concerning the properties and requirements for biomaterials. Presented are the classification and characteristics of primary groups of biomaterials – metallic biomaterials, ceramic biomaterials, polymeric biomaterials, carbon biomaterials and composite biomaterials. Most of all, there are discussed biomaterials for hard tissue. There are also presented the characteristics of bone tissue biostructure with its biomechanical, bioelectrical and biomechatronic properties. Characterized are bioprocesses in bone tissue/substitute biomaterial interface and bone/implant systems (osteoinduction, osteoconduction, osteointegration, adaptive bone tissue remodeling), as well as the knowledge of the bioengineering methods of influencing the course of the bioprocesses.  There are reviewed examples of methods of surface modification and functionalization of biomaterials and coatings improving the biocompatibility and biointegration of implants.

	Learning outcomes:
	Student characterizes particular groups of biomaterials used in medicine, in particular in applications for hard tissue, knows the basic methods of their production and modification, and the resulting properties. 

Student is able to apply the acquired knowledge in the process of selecting biomaterials for the desired application, knows the possibilities of shaping their properties in relation to the properties of their working environment and modification methods in terms of influencing bioprocesses in the implant-tissue interface.

	Name of lecturer:
	Mariusz Winiecki, PhD Eng

	Email address: 
	winiecki@ukw.edu.pl


