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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	30

	
	Seminars
	-

	
	Practical exercises (school internships)
	30

	Total in-class work
	60

	Out-of-class work
	
	-

	
	Presentation
	20

	
	
	-

	
	
	-

	
	
	-

	
	Library preparation and work with other resources
	70

	
	
	-

	
	
	

	
	
	

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	150

	ECTS credits in-class work
	2.0

	ECTS credits out-of-class work
	3.0

	TOTAL ECTS CREDITS
	5.0

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	40

	2. 
	Final exam
	60

	3. 
	
	

	4. 
	
	

	Outline of the course:

	This optional, one-semester course is focused on the basic terms of luminescence. Most topics are devoted to the physical methods applied in biotechnology and medical practice. The promoted knowledge is upgrading the basics in the general courses of the bachelor grade education. It is made a review of the contemporary luminescent methods for research applied to humans and other living systems. All these express, extremely sensitive and precise modern investigation techniques are presented theoretically and some of them are tried by the students in the practical classes. The lectures are discussing the fields and practical applications of these methods in the medical and biological practical research and measurements, also including ecology and environmental protection. The practical classes are devoted to some most popular chosen methods and techniques and the specific details in the measurement procedures. This course could be very helpful to all bachelor-grade students who have chosen the following specialties – Medical Physics, Physics, Engineering Physics, Physics and Mathematics, but can also be very interesting and useful to the master-grade students from these specialties, as well as advanced students coming from the Faculty of Chemistry and the Faculty of Biology at Sofia University.


	Preliminary requirements:

	The presented matter demands basic preparation in Physics, Chemistry and Human Biology which is earlier achieved by the students in the following courses: Basics in Biology, Molecular Physics, Chemistry, Basics in Biochemistry.


	Key competences acquired:

	The course prepares the students to work and cooperate with specialists in various practical fields such as medicine, monitoring the effects of physical factors, development, implementation and quality control by luminescent techniques.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1.
	Types of luminescence – classification and characteristics. Bio-, chemical-, crystal-, electro-, mechanical-, photo-, radio-, sono- and thermo-luminescence. Application fields.
	6

	2.
	Physical and chemical mechanisms of the luminescent process. Molecular mechanisms of luminescence.
	3

	3.
	Spontaneous and induced bioluminescence.
	3

	4.
	Light emitting oxidation-reduction reactions. Mechanisms of control and relations on the kinetics and formed products within these reactions. Generation of reactive oxygen species, oxidative stress.
	5

	5.
	Principles of action and application of chelator agents and antioxidants. Diagnostics, prophylactics and treatment of the conditions, accompanied with oxidative stress in the organism.
	3

	6.
	Enhanced chemiluminescence. Physical and chemical luminescent probes. Applications in medical practice.
	4

	7.
	Bioluminescence – classification and distribution among the living systems. Luciferine-luciferase luminescent system. Applications.
	3

	8.
	Chemiluminescent immune assay – basics and applications of the method.
	3

	
	Practical exercises
	

	1.
	Materials and methods needed for the laboratory luminescent measurements – apparatus, reagents, conditions.
	2

	2.
	Classification of the in vitro research systems.
	4

	3.
	Comparative chemiluminescent measurements in biological fluids (blood/urine) with the application of different probes – luminol, isoluminol, lucigenin, rodamin G, etc.
	4

	4.
	Chemiluminescent ATP assay.
	4

	5.
	Chemiluminescent pro- and antioxidant status evaluation in vitro.
	4

	6.
	Research on the antioxidant and chelator activities of different drugs and substances, applied in clinical practice.
	4

	7.
	Chemiluminescent immune assay.
	4

	8.
	Statistics. 
Advantages and disadvantages of the luminescent research and analytical methods.
	4


	Topics Covered on the Final Exam

№
	Topic

	1.
	Types of luminescence – classification and characteristics. Applications.

	2.
	Physical and chemical mechanisms of the luminescent process.

	3.
	Spontaneous and induced bioluminescence.

	4.
	Light emitting oxidation-reduction reactions.

	5.
	Principles of action and application of chelator agents and antioxidants.

	6.
	Enhanced chemiluminescence. Applications in medical practice.

	7.
	Bioluminescence, the luciferine-luciferase system. Applications.

	8.
	ATP assay – principles and applications.

	9.
	Chemiluminescent immune assay – basics and applications of the method.

	10.
	Statistics. 
Advantages and disadvantages of the luminescent research and analytical methods
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 
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