	SYLLABUS
The Faculty of Pharmacy with the Division of Laboratory Medicine 
for the education cycle 2018 - 2022

	Name of a  field of study
	International doctoral studies study in the field of medical sciences and pharmaceutical sciences

	Name of a course/module
	Flow cytomery – possibilities of application in biomedical 
and pharmaceutical research

	1. Name of a department where the course is held
2. E-mail of the department
3. Faculty of 
	1. Department of Pharmaceutical Biochemistry


	
	2.biochfarm@umb.edu.pl


	
	3. Faculty of Pharmacy with the Division of Laboratory Medicine

	Education profile
	     practical                           general academic            not applicable (doctoral studies) 

	Form of education 
	     Uniform Master’s Degree Studies       First Degree Studies           Second Degree Studies

     Doctoral  Studies

	Form of study
	     Full time  studies              Extramural studies

	Course/module language
	     Polish                               English

	Type of a course/module
	     obligatory                        facultative

	Year of study
	    I       II       III       IV       V
     VI                            
	Semester 
	    I        II       III       IV       V

   VI      VII     VIII     IX      X    XI 

	Number of didactic hours within each form of classes
	Lectures:
0
	Seminars:
2
	Classes:
3
	Consultations:
2
	Total number of contact hours
	7

	
	
	
	
	
	Number of ECTS credits
	5

	Aim of a course/module 
	The aim of the course is to familiarize students with the construction and operation of the flow cytometer. During the course, issues related to various techniques of labeling cell structures in cytometric studies will be explained. Moreover, methods of detecting signals from labeled normal and cancer cells will be presented. The key element of the course will be to acquire the ability of analyzing cytometric data necessary during future work.

	Didactic methods
	• consultations

• discussion

• multimedia presentation of cytometric methods

• literature analysis

	Didactic tools
	• projector

• FACSCanto II flow cytometer, BD

• Scepter cell counter, Millipore

	Full name of the person conducting the course
(academic or professional title/degree )
	Rafał Krętowski, PhD

	Didactic team composition
	Rafał Krętowski, PhD


	Symbol and № of objective learning outcomes
	Learning outcomes

	According to the directional learning outcomes
	Verification methods of achieving intended learning outcomes (forming and summing up) 

	knowledge

	P-W01
	Knows and understands the research methodology in ‘in vitro’ and ‘in vivo’ conditions used in terms of biomedical and pharmaceutical sciences. 
	M3-W06
	forming: discussion during classes

summing up: activity rating, exam

	P-W02
	Knows and understands the possibilities of using and limiting the methods of molecular imaging used in pharmaceutical and biomedical researches.
	M3-W07
	

	P-W03
	Knows and understands the possibilities of using methods of molecular biology in biomedical and pharmaceutical researches.
	M3-W08
	

	
	
	
	

	skills

	P-U01
	Can use the knowledge in the field of pharmaceutical and biomedical sciences as well as related sciences in order to formulate scientific problems and solve them innovatively.
	M3-U02
	forming: interpretation of cytometric data

summing up: activity rating

	P-U02
	Can suggest modern research techniques in order to solve a specific scientific problem in the field of pharmaceutical and biomedical sciences.
	M3-U03
	

	P-U03
	Can extend research methods and techniques and adjust them creatively to solve problems in the field of pharmaceutical and biomedical sciences as well as related sciences.
	M3-U04
	

	P-U04
	Can use modern research equipment that is used in terms of pharmaceutical and biomedical sciences as well as related sciences; can also conduct scientific research and interpret gained results.
	M3-U09
	

	social competences

	P-K01
	Is ready to an achievements’ critical evaluation in the field of pharmaceutical and biomedical and related sciences, including also her/his own contribution to their development and recognition of knowledge importance in cognitive and practical problems’ developing.
	M3-K01
	forming: discussion during classes

summing up: activity rating

	P-K02
	Is ready to self-study as well as independent scientific work in order to solve scientific problems.
	M3-K02
	

	
	
	
	

	
	
	
	


	Student’s workload 

(ECTS credits’ balance)

	
	Form of activity
	Number of hours

	Classes that require a participation of a teacher
	Realisation of a course: lectures (according to the curriculum)
	0

	
	Realisation of a course: classes (according to the curriculum)
	3

	
	Realisation of a course: seminars (according to the curriculum)
	2

	
	Realisation of a course: faculty electives 
	0

	
	Participation in consultations
	2

	
	                                                                                                      Total hours:
	7

	Student’s self-study
	Preparation for practical classes 
	2

	
	Preparation for seminars
	2

	
	Preparation for an exam/final test-credit and participation in the exam/credits 
	5

	
	Preparation of a presentation/thesis 
	

	
	                                                                                                      Total hours:
	9

	
	                                                                             Total burden on the student: 
	16

	
	                                                                                 ECTS credits
	5

	Quantity indicators
	Student’s workload connected with classes that require a direct participation of the teacher 
	Number of hours
	ECTS

	
	
	5
	5

	
	Student’s workload connected with practical classes 
	3
	5


	Program contents 

	Course contents
	Form of a class
	Number of hours 
	Symbol of objective learning outcomes

	• Review of cytometry methods.
• Preparation of samples for cytometric analysis.

• Analysis of the expression of surface and intracellular markers.

• Analysis of cell cycle, apoptosis and necrosis.

• Other applications of flow cytometry in biomedical and pharmaceutical research.

• Analysis of the obtained data.

• Presentation and processing of data.
	classes
	3
	P-W01
P-W02

P-W03

P-U01

P-K01

	• Construction and operation of the flow cytometer.

• Safety and quality control during working with a flow cytometer.

• Collection, preparation and storage of samples for molecular and cellular research.

• Characteristics of fluorochromes and fluorescent proteins.
	seminars
	2
	P-W01

P-W02

P-W03

P-U01

P-K01

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Obligatory literature     (1-3 textbooks)
	Hodowle komórek i tkanek. S STOKŁOSOWA, Warszawa, 1, 2012, Wydawnictwo Naukowe PWN.

	Optional literature       (1-3 textbooks)
	Functional Assays by Flow Cytometry, J. PAUL ROBINSON, WAYNE 0. CARTER, AND PADMAKUMAR NARAYANAN, IMMUNE CELL PHENOTYPING AND FLOW CYTOMETRIC ANALYSIS, 26, 245-254.


	Conditions for obtaining the credit (according to the Regulations of the department/course)

	Form of receiving credit
	exam

	Conditions for passing absences
	Doctor’s or Dean's note

	Possibilities and forms of arrears’ compensation 
	Written test

	Conditions for admission to an exam/credit
	Attendance

	Criteria for assessing the achieved learning outcomes from the course finished with pass credits                                    (descriptive, percentage and point rates, other ….)

	Point rates

	Criteria for assessing the achieved learning outcomes from the course finished with an exam                                     (descriptive, percentage and point rates, other ….)

	for grade 3
	for grade 3,5
	for grade 4
	for grade 4,5
	for grade 5

	31-34 points
	35-38 points
	39-42 points
	43-46 points
	47-50 points


Syllabus elaboration (name and surname)   Rafał Krętowski, PhD
Date of updating the syllabus 17.09.2018 
