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Abstract:

Background: The pulsed output of the 308 nm XeCl laser and its photoablation action
rather than photothermal action offers the ability to remove dental hard tissues with minimal
generation of heat in the tissue.

Materials and Methods: A total of 20 human molar teeth (ten teeth used as enamel samples
and ten teeth used as dentin samples after removing the enamel tissue from their crowns)
were irradiated by the laser. The crown of each sample was regarded as a cube which its
lateral sides were exposed in 2Hz frequency without water cooling. Also, 18 holes for all
enamel samples and 18 holes for all dentin samples were obtained. Three different amounts
of energy were selected as a variable factor with 6 different numbers of pulses in each
energy. The images of these holes were prepared by optic and computer combining, and the
amounts of the ablation depth and effective ablation area were calculated using the
MATLAB software.

Results: The amounts of ablation depth were increased with increasing the number of pulses
for both enamel and dentin tissues. The amounts of ablation depth were also increased with
increasing the amounts of energy for both enamel and dentin tissues. The greater amounts of
ablation depth and effective ablation area were observed in the dentin tissue rather than the
enamel tissue. The borders of created holes were reported sharp and clear.

Conclusion: The application of the XeCl laser for hard tissue removal and cavity
preparation can be possible after some certain modifications.
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