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BME GROUP/LABORATORY PRESENTATION 
 The Biomedical Technology Unit, one of the five groups in the Department of 

Medical Physics at the School of Health Sciences from the University of Patras, 
Greece is headed by Prof. N. Pallikarakis. The laboratory has a presence in 
frontline health related research of 20 years, in the broad domains of Medical 
Physics, Biomedical Engineering and Technology Deployment and focused in a 
number of key research areas including: 
Medical Imaging, Diagnostic Tools and Methods 
The laboratory is recognized as one of the pioneers and major contributors to the 
development of limited angle reconstruction techniques for clinical applications 
under spatially restricted conditions. During the period 1987-1995, the research 
has been directed towards the development, validation and implementation of a 
Digital Tomosynthesis (DTS) imaging prototype, based on the Multiple 
Projection Algorithm (MPA) which was patented in 1994. The second 
development phase (1995 – 2002) is characterized by an evolution of the MPA 
into a Cone Beam Computed Tomography (CBCT) formulation. Concurrently, 
research was oriented towards motion correction methods, the objective being to 
obtain high-quality CBCT tomograms of moving organs, in particularly the case of 
the heart, resulting in a Dynamic DTS-CBCT imaging modality. 
As the complexity and time and cost demands of testing and experimentation 
increased, new alternative, in silico testing methods were developed (see also 
Mathematical Simulation). In the end of 90s, the Radiographic Simulator was 
developed. Its further developing resulted in Mammographic Simulator and 
the Dual-Energy Simulator.  

Mathematical Modelling, Agent based Modelling  
In the mid 90s a new direction of research emerged, in the Biomedical 
Technology Unit of the Medical Physics Laboratory as a new, self-contained 
research area of modelling and simulation for in silico design, testing and 
experimentation to support on going research in two main directions: (i) medical 
imaging and physiological systems modelling and (ii) emergent effects of 
healthcare processes. 
 
Agent-based modelling techniques have been developed. Analytical, semi-
analytical and Monte Carlo techniques are used in the simulators to model 
existing or novel systems and simulate property transport through them. Complex 
mathematical approaches are used to model the breast content, its compression 
and its two-dimensional projections. The Animal Simulator models imaging, 
diagnostic and monitoring applications and is used for training and research 
purposes. The Radiotherapy Simulator models absorbed dose under varying 
irradiation conditions and techniques and has been made feasible and operational 
in practice, following development of the GRID infrastructure in the laboratory, 
due to the excessive computation resources required.  
 
Tools for simulation of health care processes and their emergent properties were 
first developed in the late 90’s, in the specific area of quality systems modelling, 
using deterministic approaches. They are currently evolving into agent-based 
models and simulators, with applications in several areas, such as health care 
system response to epidemics specific patient's health care needs and impact of 
health care interventions - such as nocturnal haemodialysis - on quality, cost, 
efficiency and safety of care.  
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Cancer, Radiation therapy, Treatment Planning Simulations  
New research fields include modelling of tumour growth using the breast and the 
animal models. Using the bulk of biological and relevant information, the 
computer simulation can be used to predict the cancer growth, in response to old 
and new drugs, as well different environment and gene factors like stress, café, 
tobacco smokes, age, race, social race, hormones, immune system, genetic 
factors that play a role in the breast cancer risk and other biological pathways. 
New technologies of irradiation treatment of neck and head cancers are also 
developed and tested; new optimized materials for healthy tissue protection 
are modelled and tested for their protection properties, both using the 
radiotherapy simulator. 

Clinical Engineering, Process, Technology and Change Management 
In the mid 90s, the Biomedical Technology Unit of the Medical Physics lab 
developed significant activity in the field of Biomedical Technology which was, 
at that time, developing fast in the directions of biomedical technology 
management. The focus was placed on the effective management of medical 
equipment with significant expected benefits relating to cost, safety and proper 
use. A new integrated, Microsoft Windows oriented system, called PRAXIS, was 
developed, It addresses all tasks of Clinical Engineering Departments and offers a 
global approach to their management needs, including also vigilance. The main 
features of this system include: equipment acquisition and replacement 
management, inventory archiving and monitoring, follow up on scheduled 
maintenance, corrective maintenance, user training, data analysis and reports. It 
also incorporates vigilance monitoring, and information exchange module 
regarding adverse events, together with a specific application for quality control 
procedures. The system offers the clinical engineers the possibility to monitor and 
evaluate the quality and cost-effectiveness of the service provided, by means of 
quality and cost indicators. Particular emphasis has been given to the use of 
harmonized standards, concerning medical devices nomenclature and 
classification. The system is being installed and works in more than fifteen 
hospitals in Greece. 
Another top area is the safe operation of medical devices. Related to this, we 
have experience with the design, creation and the effective operation of the 
vigilance system for medical devices.  

Biomedical Instrumentation and Measurements 
The laboratory has also significant experience in the area of Biomedical 
Instrumentation and Measurements. This includes design and implementation of new 
sensors, biopotential electrodes, laser and electrical biostimulators for stimulation of 
acupuncture points, clinical audiometer and system for weaning from mechanical 
ventilation. The latter is used to minimize the duration of the weaning process in patients 
under mechanical ventilation.  
 

BME EDUCATION  
 European Postgraduate Programme on Biomedical Engineering 

COURSES AVAILABLE IN ENGLISH? (IF YES, ON WHICH LEVEL?) 
 • BSc: No • MSc: Yes • PhD: Yes 
ECTS: Total number 
 • BSc:  • MSc: 90 • PhD:  

BILATERAL AGREEMENTS WITH OTHER UNIVERSITIES? (LIST THOSE UNIVERSITIES) 
 • http://bme.med.upatras.gr/collabor_universities.htm  
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MAIN BME INTERESTS 
 • Medical Imaging, Diagnostic Tools and Methods 

• Mathematical Modeling, Agent based Modeling 
• Biomedical Instrumentation and Measurements 
• Cancer, Radiation Therapy, Treatment Planning Simulations 
• Clinical Engineering, Process, Technology and Change Management  
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