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This paper is a review of our experimental works on nanostructured elements, integrated in microsystems for biomedical applications.

We have investigated various nanocomposite layers: (i) a-C- PS composite layers for cell adhesion; (ii) PS conductive and biocompatible composite structures for electrode applications; (iii) biocompatible and bioactive PS- mineral calcium-phosphate composite layers for tissue engineering applications (iv) biocompatible and bioresorbable PS-metallic layers (Fe, Ag, Mg, K) for microelement controlled delivery; (v) gold (silver)/Si nanocomposite layers with applications in biology. 

Three types of microsystems on Si for drug delivery applications were realised: 

- the first one is an integrated device where an active control is used, by the applied potential which determine the microreservoir cap dissolution, to programmatic deliver, at a specific moment of time, the encapsulated drug;

 - the second one is a device consisting in an array of microreservoirs, each of them with a porous silicon membrane, which controls in a passive mode the delivery process of encapsulated drugs; this device is appropriate also for cell encapsulation therapy;

 - the third one is a tissue-compatible implant for continuously slow release of drugs in the range  of micro to milligrams, direct to specific sites

A new silicon bio-lab-on-a-chip technology for health applications, using microfluidics and microarray probes technologies was developed: (i) CELL-Lab-on-a-chip for in-vitro drug testing and (ii) DNA - Lab-on-a-chip for genetic diagnosis. The first type of device is dedicated to both optical and bioelectrochemical analyses of biological materials – different type of cells – subjected to external stimuli. The preliminary test structure contains an electrical circuit integrated in a microfluidic network, and fabrication of nano-electrodes on the reactor base determine the enhacement of sensitivity in electrochemical processes detection. The second type of device is designed to act as a micro-PCR (microreactor, resistor for termal cycle, and temperatura sensor) in conection with an microfluidic electrophoretic system for DNA separation (microchannel and microelectrodes).
Microarray technology, the most recent domain developed by our group has important applications for functional genomics, pharmacogenomics, genotyping, proteomics and cell signaling. We have expertise for microarray manufacturing, processing, surface chemistry, scanning and analysis. Specific preparation protocols and probe design workflow can be developed in function of requested application. We are working using the new facilities, nano-plotter and microarray scanner from NanoBioLab. 

