SYLLABUS

	Name of the course (as specified in the approved curriculum)
Bioprocess technology
	Number of ECTS credits
7

	Name of the course in Polish
Technologia bioprocesowa
	

	Unit providing the course
Department of Biotechnology and Food Microbiology

	Course co-ordinator
Prof. UPP dr hab. Roman Marecik

	Field of study
Biotechnology
	Level second-degree studies
	Profile academic
	Semester 
1 (winter)

	Scope / Microbial biotechnology 

	TYPE OF CLASSES AND COURSE LOAD
(Classes with teacher and student's own work)

	Mode of studies: full-time
	Mode of studies: part-time

	- lectures
	15
	- lectures 
	

	- practical classes
	30
	- practical classes
	

	- field classes
	
	- field classes
	

	- labs
	
	- labs
	

	- consultations
	
	- consultations
	

	- student’s own work
	110
	- student’s own work
	

	- others
	
	- others
	

	[bookmark: _Hlk56673045]Total number of hours:
	155
	Total number of hours:
	

	OBJECTIVE OF THE COURSE
The aim of the course is to provide the students with general comprehension and training in industrial microbial bioprocesses. The student gains knowledge of the main biotechnological methods of production, isolation, and purification of bioproducts, as well as the methods used for their preservation. 

	TEACHING METHODS
Lectures. Experimental laboratory exercises. Team work. Laboratory demonstration. Reporting and discussion of the results. Bioprocessing parameters calculations.

	Course learning outcomes
	The reference to the study field learning outcomes

	Knowledge
	The graduate knows and understands:
O1: the importance of biotechnology in the modern world. 
O2: the issues enabling the physicochemical characterization of biological material. 
O3: the purpose, operating principles, structure, and functions of individual devices and tools used in biotechnology. 
O4:. the most important concepts and terms related to processes involving biological elements. 
O5: the basic unit processes and their applications in the biotechnology industry.
	

BT1A_W12 
BT1A_W15


	Skills
	The graduate knows how to:
O6: operate basic laboratory equipment and instruments. 
O7: assess the suitability of various separation processes for a specific biotechnological process. 
O8: identify the main threats to the stability of biological material during processing and storage. 
O9: recognizes the complexity of the process and the influence of various factors on its efficiency.
	BT1A_U05 
BT1A_U06 
BT1A_U07 
BT1A_U14 
BT1A_U15 


	Social
competences
	The graduate is ready to:
O10: work effectively in a team. 
O11: demonstrate analytical and logical thinking skills.
	BT1A_K01 
BT1A_K02 
BT1A_K03 
BT1A_K05 BT1A_K06

	Methods for verifying learning outcomes
Lectures: written exam 
Experimental lab. exercises: written exam, oral exam.
	Symbols of course learning outcomes
O: 1-9

	TEACHING CONTENTS
The course enables students to become familiar with the main tools and technologies used in the production of the most important biotechnological products. The topics covered during lectures and practical classes include issues related to upstream and downstream processes, with particular emphasis on the importance, role, structure, and operation of bioreactors used in biotechnology, including membrane bioreactors. In addition, the course presents basic information on methods of microorganism cultivation, including immobilized microorganisms, analysis of production efficiency, types of culture media, and methods for cell separation after process completion. Subsequently, methods of separation and purification of bioproducts using the most important membrane techniques, such as microfiltration, ultrafiltration, nanofiltration, and reverse osmosis, are presented. The course concludes with issues related to the final formulation and preservation of biotechnological products, particularly using spray drying and freeze-drying (lophilization).
Laboratory exercises. Laboratory held at unique Pilot Plant Facility: 
https://www1.up.poznan.pl/kbimz/en/pilot-plant/


	Forms and criteria of completing the course
Practical classes: written test 
Lectures: written exam (37,5%), oral exam (12,5%)
	Percentage of a final grade
50
50
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