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The World of Biomedical Engineering 



   Healthcare System 

    Hospitals  - 62 

    Family Medical Centers - 54 

    CS  - 203 

    Hospital Beds  - 19833 

    Physicians - 10263 

    Secondary Education Specialists - 23003 

     Private Medical Institutions - 523 



               History 

Electrotechnical Institute V. I. Ulianov (Lenin)  from 
Sankt-Petersburg  (LETI) 
 

before 1990  
Majoring in “Medical Electronics” within the speciality 
„Microelectronics and Semiconductor Devices – Chief of the 
Department, c.m.  of the A.S.M., univ. prof., dr. hab. Teodor 
Sisianu 
 

1994  

2005 

2009 

 Major „Biomedical Engineering Systems” 

 

  MA Biomedical Engineering 

 



Licensee 

Training 

525 Electronics and 
Communication 

Speciality 

525.4 Microelectronics  and 
Nanotechnologies 

Training 
526 Systems Engineering and 

Computers 

Speciality 

526.4 Biomedical 
Engineering Systems 

Educational Process 

- Licensee 



Knowledge – major Biomedical 

Engineering Systems 

Fundamental 

- Applied 
Mathematics  

- Mechanics  

-  Theory of 
Probability and 
Information   

- Technical Drawing 

- Computer 
Programming  

- Physics   

- Discrete 
Mathematics 

- Electrotechnics  

- Data Structures 
and Algorithms  

- Numerical Methods 

- Anatomy, 
biochemistry and 
human physiology  

 

Focusing 

- Basic Electronics 

- Electronic 
Measurements  

- Electronics  

-  Computer 
Architecture  

- C++ Programming 

- Micro-
Optoelectronic 
Devices 

- Economics and 
Statistics Branch 

- Integrated Circuits 

- Biomedical 
Materials  

- Biophysics                   

- General Hygiene 

- Medical Electronics
  

 

 

 

 

 

 

 

 

 

 

 

Optional 

- Microprocessors 

-  Analogic Circuits 

- Modeling of 
Biomedical Systems 

- Programming 
languages for 
hardware 

- Transducers and 
Biosensors 

- Computer - Aided 
Design 

- Computer Networks 

- Microsystem Design 

- Medical Image and 
Signal processing 

- Diagnostic, 
Therapeutic and 
Rehabilitation 
Techniques and 
Equipment 

- Maintenance, 
monitoring  and 
diagnostic of medical 
devices 

  

 

Social- 
Humanitarian 

- Philosophy  

 

- Economic Theories
  

- Professional Ethics 
and basics of 
communication 

 

- Human Resource 
Management  

 

- Work Zone 
Protection  

 

- Marketing 

General 

- Physical Education  

 

- The Genesis of the 
state and laws  

 

- Foreign language
  

- Romanian 

  

 



Fields of Activity of the 
Alumni 

üOrganizing and execution of diagnostic research, treatment procedures 
including (rehabilitation and recovery); 

üHealth technology management;  

üDevelopment, production, maintenance, monitoring and diagnostic of 
modern biomedical equipment; 

üDevelopment and implementation of new medical technology using  
computerized means; 

üDevelopment, implementation and maintenance of the professional 
oriented informational  systems; 

üTelemedicine, telecommunication, digital communications and  
informational networks; 

Biomedical Engineering 



MA  

Training 

525 Electronics and 
communications 

MA Program 

Microelectronics and 
Nanotechnologies 

Training 
526 Computer and System 

Engineering 
 

MA Program 

Biomedical Engineering 

Educational Process 
- MA Studies 



Knowledge   
MA Program 

Biomedical Engineering 

 
Fundamental 

-  Advanced 
Programming 

-  Advanced processing 
of images and signals 

-  Specialized database 

-  Functional anatomy 
and physiology  

-  Medical biophysics
  
 

Focusing 

-  Intelligent sensors 
and microsystems 

- Project and 
research 
management   

- Embedded 
electronic systems 

- Quality 
management  

- Medical Electronic 
Systems   

 

  

 

 

 

 

 

 

 

 

 

 

 

Optional 

-  Health Technology 
Management 
  

-  Techniques and 
equipment for  
functional diagnostic  

 
  

 



Biomedical Engineering 
 

- Research and development of new methods and biomedical devices;    

- Designing components, processes or systems for biomedical engineering; 

 - Processing biomedical information, development and use of medical 
data, expert data, monitoring systems, modern applied software packages 
for the information, support for diagnostic and treatment process; 

- Implementation of the background in the field of biotechnologies, 
biomaterials, biomechanics, biomedical instrumentation as a modern 
mean of applied engineering in medicine; 

- Optimizing the use of biomedical technology in healthcare facility; 

- Conceive and coordinate experiments in the biomedical domain as well 
as the privilege of analysis and interpretation of the obtained results. 



Students at the 

Department 
1st September, 2011 

 



          Teaching Staff 

•Şontea Victor, univ. prof., dr. 

•Şişianu Teodor, c.m. univ. prof., dr.hab. 

•Trofim Viorel, univ. prof., dr.hab.  

•Roşca Andrei, univ. prof., dr.hab. 

 Professors 

•Lupan Oleg, asc. prof., dr.hab.  

•Şişianu Sergiu, asc. prof., dr.  

•Railean Sergiu, asc. prof., dr.  

•Mironov Bettin, asc. prof., dr.  

Associate Professors 

•Bragarenco Andrei, sup. lect. 

•Iavorschi Anatol, univ. lect. 

•Pîrţac Valeriu, univ. lect. 

 Lecturers 

Tenured Teaching Staff – 78 % 

Average Age 48 years 



   Resource Base 

The Department disposes of the following laboratories and 
scientific centers: 
üDevices, Electronic Circuits and Optoelectronic Systems;  

üPhysics of the Solid State, Electronic Measurements; 

üDevices and Microelectronic Transducers; 

üMicroelectronic Technology  and Nanotechnologies; 

üMicroelectronic Systems; 

üDevices and Biomedical Systems; 

üEmbedded Electronic Systems; 

 

The Department disposes of 2 rooms endowed with 
performed computers and multimedia systems.  



Learning Spaces MBE 



MBE Laboratories 



MBE Laboratories 



Branches 
ÅPilot-Center „Health Technology Management”  

Public Health Institution Institute of Scientific 
Research in the field of Mother and Child 
Healthcare 

ÅCommon department with the Public Health 
Institution National Scientific and Practice Centre 
of Emergency Medicine 

  Universities 
ÅState University of Medicine and Pharmacy 

"Nicolae Testemitanu“ of the Republic of 
Moldova 
 



Aims of the Pilot-Center 
„Health Technology Management”  

üSupport and dessimination of the biomedical engineering 
as a speciality and science, the aftermath being the rise of 
life quality as well as the efficiency of social and economic 
activities; 

üDevelopment and enhancing procedure models for the 
medical device management according to international 
standards; 

üPromotion of the biomedical engineer major in national 
healthcare system correlated to the requirements and 
quality standards of the medical act; 

üBoosting efficient technologies and standards in the field of 
biomedical engineering; 

üContinuous  professional training of the specialists 
(reforming teaching staff); 

 



Pilot-Center „Health Technology Management”  Public Health 
Institution Institute of Scientific Research in the field of Mother 

and Child Healthcare 



Pilot-Center „Health Technology Management”  Public Health 
Institution Institute of Scientific Research in the field of Mother 

and Child Healthcare 



   Researches in Biomedical Engineering 

Complex device assigned to record 
and process signals of the heart 

activity 

 

 Assigned to intensify the 
rehab of living tissues (the treatment 
of post-combustion wounds, burns, 
lesions etc.) using the red and 
infrared irradiation methods.  

- Projects within the state programs; 
 

1. 07.408.05.05PA  Development of the devices for recording and processing photoplethysmograms 2007 – 2008, 
Project Leader – prof.,dr. Sontea Victor  
 

2. 09.808.05.03A  Development of the device for recording and analysis of the heart rate variability.  
2009 – 2010, Project leader– prof.,dr. Sontea Victor  
 

- Institutional projects; 
 

3. 11.817.05.20A.  Devices  and complex electronic systems for the monitoring and diagnostic in medicine, 2011-
2014, Project Leader– prof.,dr. Sontea Victor  
 

Publications - 68  
Patents - 2 



   Student’s Developments  

 Destined for hastening the rehab 
process for the living tissues (the treatment 
of post-combustion wounds, burns, lesions 
etc.) using the red and infrared irradiation 
methods.  

   Biophotonic device with red and 
infrared spectra for stimulation the 
rehab of living tissues 
 Author: FURTUNA Denisii ( IV year, ISBM) 
 Conductor: POCAZNOI Ion, asc. prof., dr. 



Student Club „Embedded Electronic 
Systems”,   

within each activates over 30 students 



STUDENT 
CONTEST„Microelectronic 

Engineering Systems  –  
Sergiu Radautan” - 2012 

Special Prize “The Best Development in Medicine”:  Bolea 
Petru,  TUM  – „Computerized System for Measuring Arterial 
Blood Pressure”.  

Leader - univ . lect . Iavorschi  Anatolie  



STUDENT CONTEST„Microelectronic 
Engineering Systems  –  

Sergiu Radautan” - 2011 

Special Prize “The Best 

Development in Medicine”:  

Vladimir Iavorschi,  TUM – 

„Generator of the 

photoplethysmographic signals”. 

The 2nd Award:  Furtuna Denisii, TUM – 
„Biophotonic Treatment Device”;  

Ion Calmaţui, Alexandru Cartaleanu, 
TUM – „Device for recording and analysis 
of breathing patterns”. 

 

 



International Projects 
Moldo-Swiss Projects: 
ü Regionalization of the Emergent Pediatric Services  
      and Intensive Therapy (REPSIT)  
ü Modernizing Perinatal  Systems (PERIN Trainings, HTM 

development. 
 

PC7 Project MOLD-ERA „Preparation for 
Moldova's integration into the European 
Research Area and into the Community R&D 
Framework Programs on the basis of scientific 
excellence”: 

ü The 1st summer school in Nano-Bioengineering, 
Biomaterials and Biocompatibility in 2011, 2012. 

ü Advanced studies in Nano-Bioengineering, Biomaterials 
and Biocompatibility (2011-2012, 2012-2013). 



Necessity Assessment 

ÅQuestioned Persons: chief of the departments - 25, physicians-
23, superior medical assistants - 23, medical assistants – 81; 

ÅThe role of the bioengineer in the activity of your institution : 
Very Big– 91%,  Big – 9%, Low – 0%,  Can’t Appreciate – 0%; 

ÅComparing the quality of the medical devices by the local 
bioengineers correlated to a foreign company: Better – 88%,  
At the same level – 12%, Unsatisfactory – 0%; 

ÅThe need of establishment a department for serving medical 
devices in your institution: Very necessary – 87%,  Necessary 
– 13%, Is not necessary – 0%,  Can’t Appreciate – 0%; 

ÅThe need of additional courses for the users: Very Necessary – 
55%,  Necessary – 44%, Don’t Need – 0%,  Can’t Appreciate– 
1%. 
 



International Collaboration 

üUniversity of Medicine and 
Pharmacy„G.T. Popa”, Iasi, 
Romania; 
üPolytechnic Institute from Kiev, 

Ucraina; 
üEuropean Federation for Medical 

Informatics; 
üPolytechnic University from 

Bucuresti, Romania; 
üHannover Medical School, 

Germany; 
üSwiss Tropical and Public Health 

Institute, Geneva, Switzerland; 
üUniversity of Bristol, UK; 
üGeneral Electric Healthcare. 



National Collaboration 

 ü State University of Medicine and 
Pharmacy "Nicolae Testemitanu“ from the 
Republic of Moldova; 

ü Institute of Scientific Researches ELIRI 
S.A., Moldova; 

ü Institute of the Electronic Engineering and 
Nanotechnologies "D. Ghiţu" of the 
Academy of Sciences of Moldova; 

ü Public Health Institution Institute of 
Scientific Research in the field of Mother 
and Child Healthcare; 

ü Public Health Institution National Scientific 
and Practice Centre of Emergency Medicine; 

ü ICS "Health Forever International" SRL; 
üGlobal Biomarketing Group – Moldova; 
 



Promotion of 
Biomedical Engineering  

ÅInternational Conference on Nanotechnologies and 
Biomedical Engineering ICNBME-2011 (200 
participants, including 57 foreign guests - 18 
countries); 

ÅFoundation of Moldovan Biomedical Engineering 
Society (over 100 members); 

ÅJoining The European Alliance of Medical and 
Biological Engineering and Science;  
ÅTraining courses for users and engineers in field of 

medical devices;  

ÅPromotion of Biomedical Engineering in national 
health care facilities. 
 



Proposals for Development in 

Biomedical Engineering 

ü To support and dessiminate biomedical engineering as a speciality and 
science, the aftermath being the rise of life quality as well as the efficiency 
of social and economic activities; 

ü To promote biomedical engineer major in national healthcare system 
correlated to the requirements and quality standards of the medical act; 
equalizing the statute of the biomedical engineer to the physician in 
national healthcare system; 

ü To include the speciality of bioengineer (having licensee university studies 
with a duration of 4 years) in Nomenclature of Speciality and clinical 
engineer (having licensee university studies with a duration of 5,5 years). 

ü To include the post of bioengineer and clinical engineer in medical staff 
standards (Writ Nr.100 from 10.03.08). At the first stage we can 
approximate the European recommendations a technologist to 4-5 medical 
personnel by 1/8-1/6.  

ü To improve the training quality for the specialists in the field of clinical 
engineering and adjusting the qualification according to the criteria of the 
European Alliance for Medical and Biological Engineering & Science. 



Proposals for Development in 

Biomedical Engineering 

ü To develop regulation of continuous improvement, required for  specialists 
that activate in the sphere, as well as those that activate in the commerce 
field and setting in function medical devices; 

ü To advance of Pilot-Centre “Health Technology Management” as a basic 
structure for: development and testing medical equipment; designing, 
verifying and maintaining medical devices; continuous training; 

ü To forecast practical training for the students having Biomedical 
Engineering Systems as a primary major within republican healthcare 
facilities. 

ü To include the preparation of specialists in the specified sphere as a part of 
projects and several other national and international scholarships. 


