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COURSE  DESCRIPTION
	1. Course title:  Artificial organs
	2. Course code 

	3. Validity of course description: 2014/2015

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Biomedical Engineering
	(FACULTY SYMBOL)        RIB

	7. Profile of studies: all academic

	8. Programme: 

	9. Semester: 6

	10. Faculty teaching the course: Department of Biosensors and Biomedical Signals Processing

	11. Course instructor: prof. Ewaryst TKACZ

	12. Course classification:

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications:  Biological signal processing, Biomechanics, Biochemistry and Biophysics, Biomaterials, Electronics, Microprocessor systems 

	16. Course objectives: to acquaint the student with modern artificial organs devices and methods used to partially support or completely replace pathological organ

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student gathered the knowledge about the principles, construction and control algorithms of artificial organs. Student knows  the main features of biomaterials and the biocompatibility phenomena.
	colloquium
	lecture
	K_W04

	2.
	Knows state of the art in Artificial Organ domain.
	colloquium
	lecture
	K_W21

	3. 
	Has basic knowledge of transplantology connected with the immunological problems caused artificial organs application.

	colloquium
	lecture
	K_W27

	4.
	Understands the function and relationship between the structure and functionality of chosen artificial organ. 


	colloquium
	lecture
	K_W28

	5.
	Beside of technical problems, occurred during artificial organ construction and control Student is sensitive for other domain problems like ethical, economical, environmental and legal.

	presentation, discussion
	lecture, laboratory
	K_U05

	6.
	Student is able to make a synthetic review of literature on new trends in biomaterials, implants and artificial organs and integrate data from different sources.
	discussion
	laboratory
	K_U17

	7.
	Is aware of relatively fast knowledge obsolescence, especially in biomedical engineering domain and feels also the need of it permanent learning and gathering.

	laboratory report, presentation, discussion
	laboratory
	K_K07

	18. Teaching modes and hours
Lecture 15h / Laboratory 15h

	19. Syllabus description:

Lecture:

· Heart assist devices : principles, functionality, types of ventricular assist devices (VAD) and total artificial hearts (TAH), main wolrd known products and manufactures
· Liver artificial support.
· Hybrid organs

· Bio-membranes – artificial kidneys.

· Biocompatibility and biomaterials

· Chosen aspects of tissue engineering

· Regenerative medicine – is it a future of artificial organ?

· Ethical, economical, environmental and legal aspects in artificial organs domain.

Laboratory:

· Artificial valve testing and modeling
· Ventricular assist device testing i modeling

· Modeling of chosen part of arterial system, 
· Construction and tests of driven control unit for artificial organ

· Sensors and actuators in ventricular assist devices (VAD)

· Modeling of hybrid organs

· Biomechatronics in artificial organs construction


	20. Examination: No


	21. Primary sources:

1.Joseph D. Bronsino Tissue Engineering and Artificial Organs. The Biomedical Engineering

Handbook, 2006

2.Gerald Miller Artificial Organs, 2006

3.Lary Hench, John Jones Biomaterials, Artificial Organs and Tissue Engineering, 2005

	22. Secondary sources:
Journal of ESAO (European Association of Artificial Organs)

Journal of IFAO (International Federation of Artificial Organs)

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15/15

2

Classes
/

3

Laboratory
 15/15
4

Project
/
5

BA/ MA Seminar
/

6

Other
15/15

Total number of hours
45/45



	24. Total hours: 90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments:
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