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COURSE  DESCRIPTION
	1. Course title:  TISSUE AND GENETIC ENGINEERING
	2. Course code 

	3. Validity of course description: 2014/2015

	4. Level of studies:  2nd cycle of higher education

	5. Mode of studies:  intramural studies 

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

	7. Profile of studies: Common

	8. Programme: 

	9. Semester: 3

	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:  elements of  Biochemistry and Biophysics, Biomaterials, Implants, Artificial organs, 

	16. Course objectives: to acquaint the student with modern methods of in vitro cell and tissue cultures as well as the basic techniques used in genetic engineering

	17. Description of learning outcomes:

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


	1.
	Knows chosen methods of tissues and organs fabrications, the basic techniques of genetic and tissue  engineering including the methods of tissue culture, gene therapy, cloning, recombination, amplification and sequencing of DNA.
	colloquium

project
	lecture

project
	K_W03

K_W10

	2.
	Knows physical, chemical and biological modifications of materials surface, including biomaterials used as scaffolds for tissue engineering, knows the basic modeling of microstructure and properties of biological materials.
	colloquium


	lecture
	K_W04

K_W08

	3.
	Knows trends and new technical developments in the field of tissue and genetic engineering.
	colloquium

project
	lecture

project
	K_W05

	4. 
	Is able to obtain information from literature, databases and other sources, is able to integrate the information, make their interpretation and critical evaluation, as well as draw conclusions, formulate and fully justify opinions. Is able to assess the usefulness and usability of the biomedical sciences and new technical achievements in medicine.
	project
	project
	K_U01

K_U10

	5.
	Is aware of the importance of biomedical engineer work, responsibility for decisions, importance of the behavior in a professional manner, according to ethical rules.
	project
	project
	K_K02

K_K03

	18. Teaching modes and hours
Lecture 15h /  BA /MA Seminar / Class / Project 15 h / Laboratory

	19. Syllabus description:

Lecture:

Aims and assumptions of tissue engineering. Cell and tissue cultures, in vitro techniques, bioreactors. Growth factors. Phenomena on the phase boundaries between biomaterial and biological environment (protein adsorption, cells adhesion, degradation). The methods of testing and control of phenomena on the phase boundaries at the micro-and nanometer scale. Materials for the preparation of scaffolds in tissue engineering. Physical, chemical and biological modification of materials surface properties processed in the form of scaffolds. Tailoring structure, microstructure and surface properties of scaffolds for cell and tissue cultures. Tissue engineering in vivo – guided tissue regeneration.  Tissue engineering products (e.g. skin, cartilage). 
Aims and principals of genetic engineering and gene therapies. Enzymes (restriction endonucleases, ligases), expression vectors and gene cloning. Construction and analysis of recombinant DNA. Molecular probes. Detection and analysis of cloned genes expression products. DNA amplification by PCR. DNA sequencing. 
Project:

Restriction endonucleases, electrophoresis. DNA cloning. Tissue scaffolds, materials for scaffolds for tissue engineering. Organisms cloning. Amplification using PCR method. Transgenic organisms. Mutations and cancerous process. Stem cells. Cultures of cells - involved in the production of vaccines. Preparation of DNA and RNA probes. Detection and analysis of the cloned genes expression. Gene therapy. Cell cultures of organs and tissues.


	20. Examination: No


	21. Primary sources:

1. Hodowla komórek i tkanek pod red S. Stokłosowej, PWN Warszawa 2004. 

2. Methods of Tissue Engineering A. Atala, R. P. Lanza (Editors), Elsevier 2002.

	22. Secondary sources:
 

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15/15

2

Classes
/

3

Laboratory
 / 

4

Project
15/15

5

BA/ MA Seminar
/

6

Other
15/5

Total number of hours
45/35



	24. Total hours: 80

	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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