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Abstract
Background. High power lasers can be used in caries prevention to increase resistance of tooth structure 
to demineralization through changes in microstructure.

Objectives. This study was designed to evaluate the preventive effect of treatment with the Nd:YAG laser and 
fluoride on dental caries by analyzing the acid resistance of treated enamel subjected to different pH conditions.

Materials and methods. A total of 180 samples of human dental enamel were prepared, homogenized 
with surface microhardness and randomized into 12 groups (n = 15): negative control, positive control 
(fluoride only), Nd:YAG irradiation, and Nd:YAG + fluoride. Each treatment included 3 different groups for 
pH cycling, at pH = 5, pH = 4.5 and pH = 4. In the proposed treatment, topical application of acidulated 
phosphate fluoride (1.23%) was used followed by laser irradiation (Nd:YAG, l = 1,064 nm, energy density 
per pulse = 84 J/cm², repetition rate = 10 Hz, pulse width = 300 ms). Samples were analyzed using optical 
coherence tomography (OCT) and Fourier transform infrared spectroscopy (FTIR) in the attenuated total 
reflection (ATR) mode. The OCT is a non-contact imaging technique which generates cross-sectional images 
of tissue with high resolution, providing a profile of backscattered light intensity over tissue depth that can 
indicate the demineralization level. Intensities of infrared bands (ATR/FTIR) are proportional to the amount 
of components in the tissue, allowing to determine variations which occurred due to a specific treatment.

Results. In FTIR, the areas under the collagen, phosphate, carbonate, amide I, and amide II bands were ana-
lyzed using the locally developed software – IR Hard Tissue®. There was an increase in the phosphate values 
in the Nd:YAG + fluoride group, with a statistical difference regarding pH = 4.5 (multiple comparison analysis 
of variance (ANOVA) + Dunnett, p > 0.05). There was a positive decrease in collagen in the Nd:YAG + fluoride 
groups, with a significant difference for the other groups at pH 4.5, and a significant difference for the other 
groups at pH 4, except for the isolated Nd:YAG group. There was no statistical difference for carbonate values.
In the OCT analysis, a decrease in the attenuation coefficient was noticeable, indicating less demineralization. 
At pH = 5, there was a significant difference in the Nd:YAG + fluoride group for all treatments, except for 
the isolated Nd:YAG group. At pH = 4.5 and pH = 4, the only group with statistical difference from the others 
was the Nd:YAG + fluoride group (multiple comparison ANOVA + Dunnett, p > 0.05).

Conclusions. The treatment with the Nd:YAG laser and fluoride is effective in  increasing enamel acid 
resistance, being more beneficial than the use of fluoride alone, even in critical pH conditions for fluoride-
treated enamel (pH = 4.5).

Funding sources
This work was supported by CNPq (INCT-INTERAS 
406761/2022-1 and INCTINFO 465763/2014-6; Sisfoton 
440228/2021-2; PQ 314517/2021-9); FAPESP 17/50332-0.

Short oral communication

Analysis of acid resistance of enamel treated 
with Nd:YAG laser and fluoride in different pHs

Amanda Caramel-Juvino1, Sabrina Gardiano Avelino1, Yasmin Reis Fontes Oliveira2, Denise Maria Zezell2

1	 Center for Lasers and Applications, Nuclear and Energy Research Institute (IPEN – CNEN), São Paulo, Brazil
2	 São Paulo State University (UNESP), Institute of Science and Technology of São José dos Campos, Restorative Dentistry Department, Sao Jose dos Campos, São Paulo, Brazil

Advances in Clinical and Experimental Medicine, ISSN 1899–5276 (print), ISSN 2451–2680 (online)� Adv Clin Exp Med. 2023;32(Special Issue 4)


