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	Program
	  Master's Degree Program 
 “Biomedical Engineering” 

	Degree awarded
	Master Sc, In Biomedical Engineering
 Graduates from Master Sc, in Biomedical Engineering will be conferred the Joint Academic Degree, the qualification of Higher Education. Three Higher Educational Institutions which implement the program: Technical University of Georgia, Tbilisi State Medical and Akaki Tsereteli State Universities will jointly award a diploma to a graduate, in due to certify a joint qualification, diploma attachment will envisage the exact part of the program studied (qualified) at the Partner University.

	Faculty
	Faculty of Medicine

	Program Coordinators
	Irine Pkhakadze, Doctor of Medicine, Assoc.Professor (ATSU); 

Tamar Sanikidze, Professor (TSU); 

Irina Gotsiridze, Professor (STU).

	Length of the program (semester, ECTS)
	Educational program includes  120 ECTS credits, the program is implemented jointly by  three  Georgian Higher Educational Institutions:  Akaki Tsereteli State University, Tbilisi State Medical University and   Technical University of Georgia. (One Credit at ATSU is equal to 25 academic hours, one credit at TSMU is equal to 30 academic hours,   one credit at GTU is equal to 27 academic hours).

	Language of the program
	Georgian

	Program  development and renewal date of issue
	Master's degree Educational program is elaborated  within the TEMPUS  IV project - BME-ENA Biomedical Engineering  Education Tempus Initiative in Easten Neighboring Area (Project number: 543904-TEMPUS-1-2013-1-GR-TEMPUS-JPCR)  specialists through the same program are trained at Patra University http://www.upatras.gr (Greece), at Western Pomeranian Technological University www.zut.edu.(Poland), at Brussels Vridge University  www.vub.ac.be (Belgium)
(Academic council report is approved N 14, 26.06, 2015, academic council report N 6, Decree 30 (15/16) 24.02, 2016).



	Program prerequisits

	· At least Bachelor's Degree or its equivalent education;
· To pass United National Masters Degree Examination;
· A comprehensive inner university exam in physics, informatics and English (B-1) obtained positive results.

· Note:  citizens of foreign countries are required to submit a document equivalent to the determined Inter States Agreement. (in accordance with the requirements of article 50, the Law of Georgia of Higher Education)
· 

	Aim of the  Program

	Biomedical Engineering is a particularly growing multidiscipline field of our century, which covers Engineering, Biology, Medicine and knowledge of computer Sciences that determines not only the safety of  health of  human beings, but ensures the  high level medical aid.  The purpose of the project - BME-ENA Biomedical Engineering  Education Tempus Initiative in Easten Neighboring Area (Project number:  543904-TEMPUS-1-2013-1-GR-TEMPUS-JPCR) was to extend the  training area from Europe to the East for the practitioners  majoring in Biomedical Engineering, for this purpose, in the framework of the project has been planned the implementation MA educational program , which provides the training of a successful and competitive specialist, Based on the above there is no doubt about the implementation for the optimal model of the jointly program between Medical and Technical Universities. 

Tbilisi State Medical and Akaki Tsereteli State Universities have a long time experience of life sciences, as for the Technical university of Georgia, they train specialists in Bachelors degree, MA Sc and Doctorate Biomedical Engineering. This multi-year experience developed the creation and implementation of new MA programs. The joint complex program maintains the realization of the partners coordinated activities.

The aim of the program is to train the competitive specialists,  who will have a proper knowledge of management of current processes and all alternations in healthcare in order to ensure human healthcare, they also will be able to manage the functioning of medical equipments and  systems, giving assistance to improve  the management in Biomedical sphere,  facilitating the organizational changes; MA program will develop the research programs through using the educational methods orientated on students. The program permits MA students to utilize interdisciplinary education in order to solve Biomedical problems; it also contributes to their career development as Biomedical Engineers and assures a branch knowledge, which is essential for the development of engineer-researcher.
            The graduates of the above mentioned program will be involved in the provision of medical equipment of healthcare facilities within the cooperation with doctors, and will be able to manage the different complex medical equipment and systems at hospitals and in facilities of different medical profile.

	learning outcomes  (General and Field Competences)

	Knowledge and Understanding 
	Graduates have a profound systematic knowledge based on a research:
- In engineering, Physics or in a relevant Biomedical sphere, in accordance with a carried out research.
- have a newest knowledge of theories and basis, as well as specific methods/issues  regarding  biomedical engineering branch program.
 - are informed about modern achievements in diagnostic and  medical equipments in healthcare, about the role of communicative technologies in the process of patient monitoring and healthcare management.
  Graduates understand the values and principals of European Universities, and factors conditioning the creation of qualified specialist in Biomedical Engineering. 
   Graduates are informed about the ethic norms and reaearch basis in biomedical sphere.

	Applying Knowledge
	MA Graduate,  according to the accuired knowledge can :

  act in a new multidiscipline environment:  using the acquired knowledge and skills in the sphere of medical industry, medical/diagnostic institutions, laboratories and equipment service and administering spheres.

 get new challenges in modern Biomedical Engineering sphere.

 search original ways in solving of complex problems. 

 carry out researches independently using the newest methods of approach. 

 participate in the development of researches and practical projects of modern medical therapy and diagnostic equipment services;

 evaluate risks connected to a particular type of medical/diagnostic instrumental procedures taking into consideration the patients individual metabolic and constitutional peculiarities. 

 analyze the basis  connected to "profit-risk" of medical procedures and using different international or national guidelines while evaluating the purposefulness of a procedures.

 inform the patient about the profitability and risks concerning medical procedures in a simple and familiar way.

can use modern informational technologies and calculating instruments on a technical purpose. Can search new original ways of solving complex problems, including the carrying out a research independently, using the newest methods and approaches; are able to act in a new, unforeseen and multidiscipline circumstances.

· 

	Making judgments 
	MA graduates are able:

to develop argumentative decisions foreseeing the ethical and social responsibilities, regarding the information received from newest researches and on the basis of critical analyses. 

  To analyze of information based on newest data

·  To operate with different guidlines and normative documents ; to use allround education in global and social aspect in order to make decisions, regarding the standards of data and situations analyse , and give argumentative conclusions, resulted from different methods.  

	Communication skills
	MA graduate is able:

· to communicate around his conclusions and arguments with academic and professional society, with medical personnel of different profile and competencies as well as with service personnel and with nonspecialists on foreign language.

· to prepare various documents on a clear and proper way and to present an account on academic level.   

· to use of modern informational and communicative technologies on purpose of effective presentation of professional activities and illustrations, within the peculiarities of the branch.   



	Learning skills
	· Graduates can:

·  Evaluate their professional experience in an objective way, and identify their abilities and self-development through analyzing specialized science periodicals.  

· Constantly update their knowledge regarding new developed technologies within its opportunities and exploitation rules. 

· Understand the need of permanent development of professional standards and independently plan and develop their studies. 

· Manage their knowledge and research processes independently, analyze and understand the information from internet resources on different international and national, expertise and ’’professional'' organizations in Biomedical sphere.

· 

	Values:
	· After completing MA program, Biomedical Engineering MA graduates evaluate their and others approach (attitude) towards values and can contribute to the development of professional society

· Have a respectful attitude towards others opinions; Develop modern views of problems in healthcare and biomedical engineering, acquire qualities characterizing for the professional honesty.



	Teaching methods

	· Interactive lectures (using of visual material);

· Laboratorial/practical trainings;

· consultations;

· discussion/debates;

· independent work, clinical practice, seminar;

· MA work

	Structure of the  Program

	Educational program duration - 2 academic years including 4 semester 

· First semester (30 ECTS credits) is implemented at Akaki Tsereteli State University ,  to give advanced theoretical medical educational courses, in due to study the structure and normal functioning of systems of human organs, as well as the study of law regulating rules and healthcare technological studies.  
· Second semester (30 ECTS credits) is implemented at Tbilisi State Medical University and is dedicated to the planning  the study of physical principls of diagnistic and medical methods  widely used in medicine, as well as  to the planning of MA project researches.
· Third semester (30 ECTScredits) is implemented at Technical University of Georgia and is dedicated to the study of medical electronics, processing of Biomedical signals and to the management and use of medical systems.
· Fourth semester (30 ECTScredits) is dedicated to a MA work, the subject of the work will be selected by the University in accordance with students’ choice.
· Educational Program includes alternative courses consisting of 8 credits, including its transparency


	Assessment System

	      Assessment of the academic performance of students of higher education programs at Akaki Tsereteli State University is carried out via using modern indicators on the basis of the orders of the Minister of Education and Science of Georgia No. 785 (05.01.2007), №3 (21.09.2009) and No.102 / n of August 18, 2016, the decisions issued by the Academic Council of  Akaki Tsereteli State University (No. 12; 30.10.2009; Reinsurers №35; 10.11.2010; № 1, 17/18  15.09. 2017).

The credits attributed to the program component can be obtained only in case when the learning outcomes are achieved in the syllabus, which is confirmed with one of the positive assessments  provided by the assessment system:

The student's  assessment foresees:

a)  Mid-term assessments, which include the component of student attendance on lecture-practices, daily academic activity (survey, testing, presentation, essay), activities on tutorials, practical skills assessment and ongoing assessment. Mid-term assessment may also include other components.

b) Assessment of the final exam.

     Overall Assessment is made on the basis of the sum of mid-term assessments and final assessments.

Student is required to have accumulated at least 18 points before he/she takes final exam.     
Maximum assessment of the course/module/subject block is 100 points equal to the maximum score of 40 points. The assessment methods are mainly used: test, oral or combined examinations.
    There are five types of positive and two negative assessment. 
The assessment system allows:

a) Five types of positive assessment:
a.a) (A) Excellent - 91-100 points;

a.b) (B) Very good - 81-90 points of maximum evaluation;

a.c) (C) Good - 71-80 points for maximum evaluation;

a.d) (D) satisfactory - 61-70 points of maximum evaluation;

a.e) (E) enough - 51-60 points for maximum evaluation.

       b) two types of negative assessment:

b.a) (FX) failed to pass - 41-50 points of maximum assessment, which means that the student needs more work to pass and is given the right to pass an additional exam with independent work;

b.b) (F) failed - The maximum score of 40 points and less, which means that the work carried out by the student is not enough and he/she has to retake the course

Minimum margin of assessment received by the student on the final exam is 20 points.

A student shall have the right to take a makeup exam in the same semester. The time interval between the final and relevant makeup exams has to be no longer than 5 days.         

· The assessment on the makeup exam is student's final assessment, which does not include negative assessments received on the main examination.

· In case of obtaining 0-50 points at the final evaluation of the educational component, the student is given an assessment F-0. 
The assessment of the modules included in the program are carried out via points calculated in sum as well as via European Credit Transfer and Accumulation System (ECTS). 

The specific criteria for assessment are determined by the syllabus of the appropriate course.

	Employment opportunities

	· Private National and international Medical industry, medical/diagnostic institutions, laboratories, pharmaceutical companies
· Pharmaceutical Enterprises, laboratories of medicament control and standartization
· Forensic-medical expertize centers.
· Different sectors of Universities and medical-research institutes
· Organizations and companies developing the medical equipment
· Representatives of Foreign medical equipment production companies.
-Agencies and firms of medical equipment services. MA graduates in Biomedical Engineering are allowed to continue studies on the next stage of Higher education for Doctoral degree.


	Supportive resources

	The development process of MA program in Biomedical Engineering is provided by personnel with relevant academic doctorate degree and invited specialists from Technical university of Georgia, Tbilisi State Medical university and Ak. Tsereteli State Universities, whose qualification is approved by pedagogical and Scientific-methodical work experience (or with practical experience in medicine) and with publications in internationally licensed Medical or biomedical profile magazines.

 MA program is developed by the help of the following material-technical recourses:

- lecture-studies auditoriums equipped with modern techniques of Technical university of Georgia, Tbilisi State Medical university and Ak. Tsereteli State Universities.

-Laboratories corresponding to study courses

- Libraries of Technical university of Georgia, Tbilisi State Medical university and Ak. Tsereteli State Universities. (Newest educational-science literature and unique electronic medical libraries are on students disposal.  )

Internet classrooms equipped with modern techniques, auditoriums.

medicine quality control and standardization center laboratories (based on agreement) 

Pharmaceutical company “GMP” (on base of memorandum);

Medical Corporation (Evex)-Z. Tskhakaia Interventional Center (in base of memorandum);

Medical Corporation ‘’Evex’’-Kutaisi Regional Clinical Hospital (in base of memorandum)  

Central University hospital named after academician Nodar Kipshidze 

LTD “Ivermedi”

Science Research Institute of Clinical Medicine

· Beritashvili Experimental Biomedical Center


Structure of the Prorgram 

(According to I-IV semester)
Master Program "Biomedical Engineering" 2016
	№
	Course
	Lecture / Practical /seminar/laboratory

	Number of credits
	Number of hours


	semesters
	წინაპირობები

	
	
	
	
	Cont.act hours 
	Indep.work
	total
	I
	II
	III
	IV
	

	1
	The basics of biochemistry
	10/20
	3
	30/2
	43
	75
	3
	
	
	
	

	2
	The basics of human anatomy and physiology (functional anatomy)
	20/40 
	6
	60/2
	88
	150
	6
	
	
	
	

	3
	Bioethics and Humanism
	10/20
	4
	30/2
	100
	68
	4
	
	
	
	

	4
	Healthcare technologies, evaluation and management
	10/30
	4
	40/2
	58
	100
	4
	
	
	
	

	5
	Health organization and management
	15/30
	5
	45/2
	78
	125
	5
	
	
	
	

	6
	English language
	0/30
	5
	30/2
	93
	125
	5
	
	
	
	

	7
	Elective course 1
	0/15
	3
	15/2
	58
	75
	3
	
	
	
	

	
	
	
	
	
	
	
	30
	
	
	
	

	
	Elective course 1
	
	
	
	
	
	
	
	
	
	

	1.1.
	Patient safety and hospital environment
	
	
	
	
	
	
	
	
	
	

	1.2.
	Regulatory framework and standards for healthcare technology
	
	
	
	
	
	
	
	
	
	

	
	                            
	
	
	
	
	
	
	
	
	
	

	8
	Biomedical physics
	22/28
	4
	50/4
	66
	120
	
	4
	
	
	

	9
	Higher mathematics
	12/24
	2
	36/2
	22
	60
	
	2
	
	
	

	9
	Biomedical Statistics
	24/40
	4
	64/2
	54
	120
	
	4
	
	
	

	10
	Physical principles and methods in medicine
	40/60
	8
	100/4
	136
	240
	
	8
	
	
	

	11
	Modern methods of medical imaging and the associated health risks
	20/34
	4
	54/4
	62
	120
	
	4
	
	
	

	12
	Research methodology
	22/50
	8
	72/4
	164
	240
	
	8
	
	
	

	
	
	
	
	
	
	
	
	30
	
	
	

	13
	Medical electronics
	30/30


	5


	60/2


	73


	135


	
	
	5


	
	10

	14
	Visualization and image processing of medical objects
	
30/30

	
5

	60/2


	73


	
135

	
	
	5


	
	11

	15
	Biomedical built-in systems and sensors
	30/30


	5


	60/2


	73


	135


	
	
	5
	
	9

	16
	Modeling and management in medical systems
	30/30


	5
	60/2


	73


	135
	
	
	5
	
	8

	17
	Clinical Engineering / Practice
	-/60


	5
	60/2


	73


	135
	
	
	5
	
	10

	18
	Elective course 2
	    30/30


	5


	60/2


	73


	135


	
	
	5

	
	

	
	         
	
	
	
	
	
	
	
	30
	
	

	
	Elective course 2
	
	
	
	
	
	
	
	
	
	

	2.1.
	Medical informatics and telemedicine
	
	
	
	
	
	
	
	
	
	5

	2.2.
	Nanotechnologies in medicine
	
	
	
	
	
	
	
	
	
	1

	
	
	
	
	
	
	
	
	
	
	
	

	19
	     Master thesis
	–
	30
	30
	870
	900
	
	
	
	30
	


Map of competences
	
	Knowledge and Understanding
	Applying Knowledge
	Making judgments
	Communication skills
	Learning skills 
	Values:

	The basics of biochemistry
	X
	X
	X
	
	X
	

	The basics of human anatomy and physiology
	X
	X
	X
	
	
	X

	Bioethics and Humanism
	X
	X
	
	X
	
	X

	Assessment and management of healthcare technologies
	X
	X
	X
	X
	X
	X

	Health organization and management
	X
	X
	
	X
	X
	X

	foreign language
	X
	X
	
	X
	X
	

	Biomedical physics
	X
	X
	X
	X
	
	X

	Higher mathematics
	X
	X
	X
	X
	
	X

	Biomedical Statistics
	X
	X
	X
	X
	X
	X

	Physical principles and methods in medicine
	X
	X
	X
	X
	X
	X

	Modern methods of medical imaging and the associated health risks
	X
	X
	X
	X
	X
	X

	Research methodology
	X
	X
	X
	X
	X
	X

	Medical electronics
	X
	X
	X
	
	
	

	Visualization and image processing of medical objects
	X
	X
	X
	
	
	

	Biomedical built-in systems and sensors
	X
	X
	X
	
	
	

	Modeling and management in medical systems
	X
	X
	X
	
	
	

	Clinical engineering
	X
	X
	
	X
	
	

	Elective course 1
Patient Safety and Hospital
	X


	X 


	X
	X
	X
	X

	Elective course 1

Regulatory framework and standards for healthcare technology
	X


	X 


	
	X
	X
	

	Elective course 2Medical informatics and telemedicine
	X
	X
	
	X
	
	

	Elective course 2Nanotechnologies in medicine
	X
	X
	X
	
	
	


