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

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

	Subject/module name
	Methodology of scientific research: The use of intravital confocal microscopy in biomedical research and in the search of new medicines.

	1. Implementing unit
2. unit's email
3. Faculty
	1. Department of Biopharmacy

	
	2. biofarm@umb.edu.pl

	
	3. Faculty of Pharmacy with the Division of Laboratory Medicine

	Education profile
	     practical                       general academic          ( not applicable (doctoral studies) 

	Education level 
	     uniform Master-level       first-degree                 second-degree           (doctoral

	Form of study
	(full-time                           part-time

	Subject/module language
	     Polish                          (English

	Subject/module type
	(compulsory                      elective

	Year of study
	    I   (II       III       IV       V

     VI                            
	Semester of study
	    I        II   ( III  ( IV       V

   VI      VII     VIII     IX      X    XI 

	Hours within individual  
forms of instruction
	Lectures:

	Seminars:
3

	Classes:
2

	Consultations:
1

	Total number of contact hours
	6

	
	
	
	
	
	Total ECTS credits
	*

	Subject/module objective 
	The aim of the course is to provide knowledge in the field of confocal imaging, to broaden knowledge about animal models used in life imaging methods in pharmaceutical research and the ability to use the appropriate animal model in pharmaceutical research.

	Teaching methods
	· Short lectures

· Providing practical knowledge will be covered during laboratory part of course
· Literature analysis

	Teaching tools
	· Confocal microscopy system

· Experiments with mouse models of thrombosis (laser-induced thrombosis, ferric chloride (III)-induced thrombosis, hepatic model for metastasis imaging)

· Slide projector

	Forename and surname of the person teaching the subject
(academic or professional title / degree)
	Anna Gromotowicz-Popławska, PhD

	Members of the teaching team
	Academic and didactic staff of the Department of Biopharmacy


*ECTS points in the number of 3 will be awarded after completing all the classes under the module "Methodology of scientific research II"
	Symbol and no. of subject-based
learning result
	Learning results

	Reference to the program-based learning results
	(Forming and summarizing) methods of
verification of achieving the intended learning results

	knowledge

	P-W01
	Knows sources of scientific information and mechanisms for building of information search strategies, including the use of online databases. 
	M3-W02
	· Observation of doctoral student’s involvement during the classes

· Oral answer

	P-W02
	Has knowledge of the concepts and practical applications of statistical evaluation of research results in biomedical and pharmaceutical sciences.
	M3-W05
	

	P-W03
	Knows and understands the ethical principles and legal conditions of scientific research, including the research conducted on animals and research using material from humans.
	M3-W10
	

	P-W04
	Knows and understands the principles of developing and interpreting and presenting research results. 
	M3-W18
	

	skills

	P-U01
	Can use the knowledge of pharmaceutical and biomedical sciences as well as related sciences to formulate and innovatively solve scientific problems.
	M3-U02
	· Observation of doctoral student’s involvement during the classes



	P-U02
	Is able to propose modern research techniques to solve a specific scientific problem in the field of pharmaceutical and biomedical sciences.
	M3-U03
	

	P-U03
	Is able to develop methods and research techniques and creatively apply them 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 used in the field of pharmaceutical, biomedical and related sciences, conduct scientific research and interpret obtained results.
	M3-U09
	

	P-U05
	Is able to apply statistical methods to the development of the results of scientific research, including the results of his/her own research.
	M3-U10
	

	P-U06
	Using the acquired knowledge, is able to make a critical analysis and evaluation of research results, including his own ones, and to assess their contribution to the development of pharmaceutical, biomedical and related sciences.
	M3-U13
	

	P-U07
	Is able to apply legal regulations and ethical principles in scientific research.
	M3-U15
	

	social competences

	P-K01
	Is prepared for self-education and independent scientific work in order to solve scientific problems.
	M3-K02
	· Disscussion during the classes

· Observation of doctoral student’s involvement during the classes



	P-K02
	Understands the need to cooperate in promoting bioethical and health-related behaviours and attitudes.
	M3-K05
	


	Student / PhD student workload 
(summary of ECTS credits)

	
	Form of activity
	Hours

	Forms of instruction requiring teacher's participation
	Implementation of the subject: lectures (according to the study plan)
	

	
	Implementation of the subject: classes (according to the study plan)
	2

	
	Implementation of the subject: seminars (according to the study plan)
	3

	
	Implementation of the subject: elective courses
	

	
	Consultations
	1

	
	                                                                                                      Sum
	6

	Student's / PhD student's 
independent work
	Preparing for the classes
	3

	
	Preparing for the seminars
	

	
	Preparing for the final exam or pass and taking part in the exam / pass 
	3

	
	Preparation of the presentation / thesis 
	

	
	                                                                                                                Sum
	6

	
	                                                                  Total student workload 
	12

	
	                                                                                 Total ECTS credits
	*

	Quantitative indicators
	Student / PhD student workload associated with activities requiring direct teacher participation 
	Hours
	ECTS

	
	
	6
	

	
	Student / PhD student workload associated with activities of practical nature 
	6
	


*ECTS points in the number of 5 will be awarded after completing all the classes under the module "Methodology of scientific research"
	Program content 

	Instruction content
	Form of instruction
	hours
	Symbol of the subject-based learning result

	Principles of using confocal microscopy for qualitative and quantitative determination of metastatic markers, markers of endothelial damage, markers of inflammation. Literature analysis: intravital models analysis, comparison of confocal systems with confocal system used in the laboratory of Department of Biopharmacy.
	seminars
	3
	P-W01

P-W02

P-W03

P-W04 
P-U01

P-U02

P-U03

P-U04

	Principles of planning intravital experiments: selection of experimental models for own research, selection of markers for determinations. Principles of drawing and formulating conclusions from the available literature on the subject and own research in the context of the specifics of intravital experiments.
	classes
	2
	P-U05

P-U06

P-U07 
P-U05

P-U06

P-U07

P-K01

P-K02

	Basic literature
(1-3 items)
	Pawley JB.: Handbook of biological confocal microscopy. Third Edition. Springer, Wisconsin 2006.

	Supplementary literature
(1-3 items)
	1. Kramkowski K., Leszczynska A., Mogielnicki A., Chlopicki S., Fedorowicz A., Grochal E., Mann B., Brzoska T., Urano T., Motterlini R., Buczko W.: Antithrombotic properties of water-soluble carbon monoxide-releasing molecules. Arterioscler Thromb Vasc Biol. 2012; 32: 2149-57.

2. Hayashi T., Mogami H., Murakami Y., Nakamura T., Kanayama N., Konno H., Urano T.: Real-time analysis of platelet aggregation and procoagulant activity during thrombus formation in vivo. Pflugers Arch. 2008, 456: 1239-51.

3. Falati S., Gross P., Merrill-Skoloff G., Furie B.C., Furie B.: Real-time in vivo imaging of platelets, tissue factor and fibrin during arterial thrombus formation in the mouse. Nat Med. 2002; 8: 1175-81.


	Conditions for obtaining a credit for the subject (according to the Regulations of the unit / subject)

	Method of obtaining a credit for the classes
	Exam

	Rules for absence compensation
	Oral answer

	Possibilities and forms of compensating for backlogs
	Participation in the experiments performing in the laboratory of Department of Biopharmacy

	Rules for admission to the exam / pass
	Admission to credit based on the doctoral student's presence and activity during classes

	Criteria for the assessment of the achieved learning results in a subject ending with a pass
(descriptive, percentage-based, point-based, other….)

	

	Criteria for the assessment of the achieved learning results in a subject ending with an exam
(descriptive, percentage-based, point-based, other….)

	for the grade of 3
	for the grade of 3.5
	for the grade of 4
	for the grade of 4.5
	for the grade of 5

	60-65%
	66-69%
	70-79%
	80-90%
	91-100%


Syllabus drawn up by (forename and surname) Anna Gromotowicz-Popławska, PhD 
Syllabus updated on 23.09.2019 
