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In the last years a significant demand for smaller biosensors, capable to  transform a  biological reaction in a measurable signal, was observed.
Preliminary experiments were performed  for an optical biosensor  integrated  on silicon substrate, based on  monomode Mach-Zehnder interferometry. This structure can be described by a lot of advantages as:  insensitivity to electromagnetic noise, high sensitivity, several simulatnously investigations, small size, compactness, high degree of integration and low cost.

  
An Y shape arm, with a very small splitting angle, divide the incident electromagnetic radiation into  two  beams and  interferes them  into an other Y shape output arm. The structure  is sensitive to refractive index change produced  by the presence of some biological species in the cladding of the optical waveguide, which induces a change in the propagation properties of light resulting in a phase shift. The structure  has a flexible  geometry.

 
A “window” can be patterned in the  upper cladding, so that the evanescent  wave can be in direct contact with the environmental (the sensitive layer).  


 
We investigated as optical waveguide a new material, SU-8, a negative photoresist well known from the development of  3D micromachined structures. We structured, by photolithographic techniques, rib optical waveguides with a thickness of 1.4, wideness  between 10 and 15µm,  and a refractive index with ranging from  n = 1.6 to n = 1.7.

We carried out  experiments for  deposition of  collagen and chitosan as biological layers on silicon and glass and we study the possibility to use these materials as  immobilizing matrix for enzymes or antibodies.

AFM  and optical microscopy investigations were performed in order to analyze the surface morphology, the   adherence of the  bio-polymer layers and the possibility  to  pattern different areas, as traducing layers or as optical waveguides. 

