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Learning outcomes 

 
Course Objectives: 
The aim of the course is to understand the basic principles of biomechanics, focusing on the field of 
rehabilitation through prosthetic and orthotic systems of the human body, especially for the upper and 
lower limbs using robotic systems and the concept of human performance. Also, after defining the 
concept of biomaterials, all their types and basic applications and their microscopic structure will be 
presented. Applications in molecular simulation of biomaterials will be mentioned and the basic 
concepts of the use of supercomputers in biomaterials research, advanced multi-purpose biomaterials 
and their use in targeted cancer therapies will be discussed. The basic parts of tissue engineering 
systems will be analysed and the types of materials used will be presented. In this context, modern 
applications in the field of nano-materials in medicine and dentistry, antibacterial coatings on medical 
and dental implants will be presented. Finally, the basic concepts of regenerative medicine and its 
connection with tissue engineering will be presented.  
 
Learning Outcomes: 
1. Comprehensive understanding of the scientific field of biomechanics and biomaterials, including 
tissue engineering, knowledge of definitions and key concepts. 
2. Description and discrimination of the used prosthetic and orthotic systems, quantitative and 
qualitative analysis of human performance. 
3. Understanding basic principles of robotics and interface between brain and prosthetic body parts. 
4. Understanding of the types of biomaterials and ability to distinguish and compare between them.  
5. Distinguish and evaluate specific characteristics by type of biomaterials.  
6. Understanding basic principles of nanomaterials and their applications in medicine and dentistry as 
coating materials and antibacterial protection of implants. 
7. Understanding of new technologies in targeted cancer therapies and regenerative medicine, using 
multi-purpose biomaterials. 
 
Achievement of Course Objectives and Learning Outcomes: 
To achieve the above, students will first be taught basic concepts of biomechanics and biomaterials. 
Then, the applications of biomechanics in the assessment of human performance and rehabilitation 
(prosthetics/orthotics) of mainly the upper and lower limbs of the human body will be analyzed. In 
addition, all types of biomaterials and their applications will be analysed over time. In this way, 
students will be able to distinguish the types of biomaterials from each other, as well as to compare 
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their potential depending on the application. Students will have the knowledge to be able to define 
criteria and conditions to assess the suitability and overall compatibility of biomaterials. The basic 
principles of robotic rehabilitation, which now incorporates the interface between the brain and the 
artificial parts of the human body, and tissue engineering and its interface with regenerative medicine 
will then be presented.   
 
The last modules of the course, include all the cutting-edge technologies of the subject of biomaterials, 
focusing on their application in dentistry and the coating of implants with provision for their 
antibacterial protection using nanomaterials. Multi-application nanomaterials will be understood how 
they find application in cancer therapies, advanced vaccine development and regenerative medicine. 
 

General abilities 

 

• Search, analysis and synthesis of data and information, using the necessary technologies  

• Adaptation to new situations  

• Decision-making 

• Autonomous work 

• Teamwork  

• Working in an interdisciplinary environment 

• Generating new research ideas 
 

(3) COURSE CONTENT 

 
"Basic principles of biomechanics" 
Definitions, basic concepts, interface with biomedical engineering, historical background, human body 
mechanics, applications of biomechanics, rehabilitation and artificial limbs, modelling of physiological 
systems of the human body and design and instrumentation of sports medicine.  
 
"Concepts and technologies related to the assessment of human performance" 
Definitions, basic concepts, movements of the human body, internal movements and functions of the 
human body, quantitative and qualitative assessment of human performance, kinematic and kinetic 
analysis and gait analysis. 
 
"Rehabilitation of human functions affected by accident, disease and/or by paraplegia" 
Definitions, key concepts, problems leading to rehabilitation, presentation of the global market and 
robotic rehabilitation.  
 
"Prosthetic limbs/parts as artificial limbs in the human body" 
Definitions, basic concepts, prosthetic and orthotic systems, types of upper and lower limb prosthetic 
systems, sensory prosthetics, sensory feedback, brain-prosthetic limb interface and other prosthetic 
limbs. 
 
"Biomaterials" 
Definitions, basic concepts, interface with biomedical engineering, definition and types of biomaterials, 
history, evolution of biomaterials, global market, applications and biocompatibility and critical 
characteristics of biomaterials. 
 
"Tissue engineering" 
Definitions, basic concepts, interface with biomedical engineering, categories of tissue engineering, 
basic parts of tissue engineering systems, biomaterials used and regenerative medicine.  
 

(4) TEACHING AND LEARNING METHODS - EXAMINATIONS 

COURSE DELIVERY Physical presence, face to face at the auditorium  

USE OF INFORMATION AND 
COMMUNICATION TECHNOLOGIES 

The course is conducted with a projector (for the 
presentation of basic theory) and on the blackboard.  



TEACHING ORGANIZATION 

Activity Semester workload 

Teaching / lectures 26 

Lecture material study 30 

Unsupervised literature 
review and preparation of 
the final project 

69 

Total 125 
 

STUNDET EVALUATION 
100% final examination with multiple choice, short answer 
questions, essay development and problem-solving 
questions. 
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