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ABSTRACT

	The habilitation thesis describes the main research directions I was focused on after finalizing my doctoral degree in 2004.
[bookmark: _GoBack]The thesis is structured in three main sections. The first section is dedicated to the academic achievements after finalizing my doctoral degree up to now. The second section presents my future academic development trends and plans, and the third section is dedicated to the bibliography titles.	
	In the first section I described aspects related to applying the numerical simulation in dental medicine, dental prosthesis  evaluation methods, the development of the optical coherence tomography (OCT) and its applications in dental medicine, micro-computer tomography using synchrotron radiation, sound modulation methods varying with the position of dental prosthesis in the frontal part and applications of evaluating the dental mobility.
After the first introductory chapter, the second chapter is focused on developing the numerical simulation techniques using the finite element method in dental medicine. The maximum tension areas in a certain structure are thus identified.  Hence, the respective areas become major important as possible trigger points for fractures having them as a start point. A major aspect is the utilization of specific programs that allow the simulation of the structure fracture modality based on defects positioned and dimensioned similar to the considered samples. 
The third chapter develops the evaluation methods of the fixed dental partial metal-ceramic dental prosthesis, metal-polymeric, integral polymeric and integral ceramic. Destructive, invasive, non-destructive and non-invasive methods that allow a detailed identification of the material characteristics are presented and can thus generate pertinent concepts about the biomechanical behavior of the considered prosthesis. 
The fourth chapter is dedicated to the OCT technology presentation and of the applications developed by the group I am part of in dental medicine as well in related areas. A subchapter is destined especially to manufacturing a hand held for OCT system destined to in-vivo use.
The fifth chapter describes the application of computer tomography using the synchrotron radiation. The presented applications are especially related to evaluating the dental interfaces.
Sound modulation and phonetic impression evaluation using dedicated software are described in chapter six. Frontal fixed partial prosthesis do affect the phonetic function and  phonetic impression, therefore I tried identifying some methods for a quantitative quantification of these facts.   
Dental mobility evaluation using a resonance degree of dental periodontal evaluation system after a controlled mechanical excitation is treated in the sixth chapter. 
The second section is mainly targeted on the research ideas I intend to develop or to continue to evaluate. These are especially represented by optical coherence tomography, microCT with lab and synchrotron radiation, developing new materials dedicated to dental medicine, as well as other research directions that are still few developed, or developed from a different perspective.
The third section comprises of the bibliographic titles that are representative for the research made up to now.   
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