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Abstract 

  

The ablation of dental materials (enamel, dentin and dentin-enamel junction) 

using 40 psec pulsed laser was investigated, quantitatively and qualitatively.  

The surface modification of the irradiated sample was studied as well. 

Two frequencies (2
nd

 harmonic and 4
th
 harmonic ) of Nd:YAG laser were 

utilized. To get variable fluences, beam diameters were varied (1mm, 

600µm, 450µm, 350µm and 100µm). 

The effect of single pulse and consecutive pulses were taking into account.  

Twenty extracted sound human premolars for the age group (16-20 year) 

were sectioned to be irradiated. 

The samples were divided into three groups, the first group of tooth slices 

were subjected a 532nm single pulse. 

The second group, the samples subjected to 532nm consecutive pulses of 

two, three, four and five. 

The third group, the samples were exposed to a 266nm wavelength.  

The morphological observations were investigated under scanning electron 

microscope (SEM). The depth was measured using laser confocal 

microscope (LSCM). 

Fluorescence and FTIR spectroscopic analysis were done to detect any 

variation in the chemical structure as a consequence to laser ablation. 

The ablation threshold for the enamel was 7J/cm
2
, while for dentin it was 

4J/cm
2 

for the frequency doubled Nd:YAG laser. The ablation craters were 

manifesting rough floor and wall, with the absence of melting signs or 

cracks. 

The created craters in the third group were ablated in selective manner; the 

intertubular dentin was more affected by laser pulse than peritubular dentin. 

The results showed a 532nm, 40 psec pulsed laser is a convenient tool to 

ablate the tooth structure with no sign of thermal stress or damage. The 

roughness of the floor and the wall of the ablated crater accompanied by 



 etching in the outer borders is a candidate to provide the retention mean 

for the restorative material and the bonding agent. Moreover the 

repetitive shots increase the crater depth but not the diameter.  While the 

266nm pulse could be useful to remove initial dental caries and sealing 

dentinal tubules. 
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