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Senior researchers, National Institute for Research and Development in Microtechnologies, IMT-Bucharest
Competence (expertise) in science and technology:

· First Competence: synthesis microelectronics
Description: Research, design and characterization of bipolar and unipolar devices on silicon substrate; Semiconductor devices: more than 14 family of bipolar and unipolar transistors ( low frequency, high frequency, medium power)were realised as head of reserch projects. Involved in integration activity of varicap diodes and commutation diodes. Research of Al-gate BiMOS technology and then in I2 L technology. I continued with the research activity on SiMESFET technology. Design, realization and characterization of medium power JFET and current generators with JFET. 

· Second Competence: new materials and processes development; micro- and nanotechnologies 

Description: Realization and electrical characterization of thin LPCVD films from liquid precursors (a-SiCN and a-SiC thin films); -Porous silicon preparation, structural, compositional, optical, physical and electrical characterization, and its utilisation in LED applications. Between 1998-2000 I was involved in an INCO-COPERNICUS project ( Si-based light emitting devices for optical interconnects), two international Italian-Romanian bilateral projects: “Technology of nanoelectrode (NE) fabrication based on chemical vapour deposition processes", 1998-2000; “New microelectrode arrays architecture based on Pt-MOCVD and their applications in liquid pollution control”, 2000-2003, and a bilateral Spanish-Romanian project: “Diamond and SiC layers with applications in microsystems",1998-2000. Since 2000, I was engaged in the research of Si micro and nanoelectrodes for pollution control in liquid media and in the research of porous silicon as biomaterial: for cell attachement, and for drug delivery. -design and fabrication of a lab-on-a-chip device for biomedical applications and study of microfluidic processes.
Participation in the most relevant international R&D projects

Project 1: INCO-COPERNICUS (1998-2000), SBLED, Project 7037 "Si-based light emitting devices for optical interconnects" 

Description: In the field of silicon based room temperature light emitting materials, besides porous silicon fabricated by anodization, other kinds of films fabricated by sputtering, gas vaporization, chemical vapor deposition were investigated. These films are two phases structures, nanocrystallites embedded in amorphous matrix. They are more stable than PS, and these properties are important for future applications. - Formation of Si islands from amorphous thin films upon thermal annealing. We have studied the film deposition mechanism, in order to establish the optimum deposition conditions for a new luminescent material. The crystalline Si (c-Si) islands are formed from a-Si thin films, the surface of which are clean, through crystallization and agglomeration. - Formation of Si islands from silicon oxide thin films upon thermal annealing. In order to observe the influence of thermal treatments, we proposed three types of silicon oxide structures:(a) SiO / Si structures; (b) SiO2 / SiO / Si structures ; c) SiO2 / SiO / SiO2 / Si structures.
Project 2: “Porous silicon matrix for biomedical applications” RIMDAC project, NMRC, Cork, Ireland/2002-2003

Description: The objectives of the project were: (i) study of the surface of porous silicon (PS) layers modifications with reference to different exposure times in SBF(simulated body fluids): - hydroxiapatite (HA) growth on PS surface by ions nucleation from SBF solutions. Nanostructures such as microporous silicon can induce growth of the inorganic phase of bone when placed in a liquid which simulates body fluid; after exposure to Simulated Body Fluid (SBF) porous silicon surfaces will be modified to encourage bonding with both living tissue and bone, so became bioactive by hydroxyapatite (HA) growth on top of the PS. - drug/mineral delivery from PS layers saturated with: Lithium, Gold, Silver, Platinum. (ii) study of proteines / DNA adhesion on the surface of the microporous silicon. By exposure of the derivatized PS surfaces in a solution of protein or DNA strand, after a period of time the molecules binding occurs. Our attention is put on the understanding of porous silicon/cells interface properties, in order to realize a biomaterial.

Project 3: Nanostructured and Functional Polymer-Based Materials and Nanocomposites" NANOFUN-POLY, 2004-2007

Description: The main objective of NANOFUN-POLY is to generate a Network of Excellence designed to become the European organisation on Multifunctional Nanostructured Polymers and Nanocomposite Materials. The final objective is to create a lasting integrated organisation of researchers at a European level, well connected with the rest of the world and able to lead research, education and technology transfer in nanostructured polymers and their nanocomposites.

Interest in collaboration: Porous silicon matrix for biomedical applications (drug delivery; tissue engineering); - Porous silicon surface functionalisation for biomedical applications; - biomedical applications of silicon lab-on-chip structures 

