Femtosecond laser for dentinal hard tissue ablation 
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In this study we present testing and optimization of the use of femtosecond laser (FS) in diagnosis and treatment of caries in hard dentinal tissue [1]. We use non-invasive optical methods based on Nonlinear Laser Scanning Microscopy - NLSM, to visualize dentinal tissue "in vitro", noninvasively without damaging the sample.
In our home-made experimental set up for NLSM, we used two modalities for imaging: Two Photon Excitation fluorescence (TPEF) and Second Harmonic Generation (SHG) in reflection arm. A mode locked Ti:Sa laser emitting 160fs  pulses in the range 700-900nm is used as the light source for these two modalities. For SHG imaging the laser is tuned to 840nm and  420nm narrowband (10nm) filter is used, while for TPEF the  laser was set to 730nm and broad band (400-700nm) filter was used. SHG imaging is used for the label free visualization of caries related collagen degradation [2]. At the same time, fs laser does not cause tissue damage and can be controlled to work only on a chosen surface, avoiding collateral thermal and mechanical damaging of underlying healthy tissues. 

We use results obtained by these microscopic techniques as the input diagnostic parameters for microscopically precise ablation of carious lesions. Fs pulses of higher power are used for minimally invasive, highly precise and selective removal of NLSM-diagnosed caries dental tissue, by the ablation process [3]. The procedure needs to be optimized in order to be able to be transfered potentially to clinical practice. 
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