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 Laser irradiation is a promising alternative for caries preven-
tion due to the possibility of changing the microstructure of den-
tal hard tissues. However, the changes promoted in enamel com-
position and crystallinity by infrared lasers are still unclear. This 
study investigated changes on enamel microstructure after irra-
diation with Nd:YAG and Er,Cr:YSGG lasers aimed at caries pre-
vention. 15 bovine enamel slabs were randomly distributted into 
6 groups: (1) unlased; (2) irradiated with Er,Cr:YSGG laser ( �  = 
2.78  � m) at 85 J/cm 2  (32 mJ/pulse); (3) irradiated with Nd:YAG 
laser ( �  = 1.064  � m) at 84.9 J/cm 2  (60 mJ/pulse). Sample surfaces 
were analyzed by attenuated total reflection-Fourier transform 
infrared spectroscopy in the range 4000–650 cm –1  with 4 cm –1  
resolution. Samples were also evaluated by X-ray diffraction in a 
synchrotron monochromatic X-ray beam (Cu-K � , 0.0954 nm 
wavelength). Crystal size changes were calculated using the Scher-
rer equation for the crystalline planes (002), (210) and (300) si-
multaneously. Irradiation with Er,Cr:YSGG laser promoted a sig-
nificant decrease in carbonate content of enamel (ANOVA; p  !  
0.05). After Nd:YAG irradiation, there was a significant decrease 
(p  !  0.05) of carbonate and of amides I and II. Both types of laser 
irradiation promoted formation of  � -tricalcium phosphate,  	 -tri-
calcium phosphate and tetracalcium phosphate. Also, after laser 
irradiation, there was a significant increase (p  !  0.05) in crystal 
growth of enamel apatite, evidenced by a decrease in the full-
width-at-half-maximum crystal plane parameter. It was conclud-
ed that high-intensity infrared laser irradiation changes mainly 
the organic and carbonate contents of enamel, and also promotes 
an increase in crystallite sizes and the formation of new crystal-
lographic phases, which could explain the previously shown ef-
fect on resistance of enamel to demineralization.
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 This in vitro study evaluated the effect of Nd:YAG and Er,Cr:
YSGG lasers on enamel resistance to demineralization and on 
formation and retention of calcium fluoride-like material 

(CFLM), when applied before or after professional acidulated 
fluoride gel application (APF gel). 240 human enamel slabs were 
randomly distributed into 8 groups: (1) untreated; (2) treated for 
4 min with APF gel (1.23% F); (3) irradiated with Nd:YAG laser 
( �  = 1064 nm, 84.9 J/cm 2 ); (4) pre-irradiated with Nd:YAG fol-
lowed by APF-gel application; (5) pre-treated with APF gel fol-
lowed by Nd:YAG laser irradiation; (6)–(8) similar to groups 3–5, 
but irradiated with Er,Cr:YSGG laser ( �  = 2078 nm, 8.5 J/cm 2 ). 
After treatments, CFLM formation on enamel was determined 
in 10 slabs of each group and the remaining 20 slabs were sub-
mitted to a 10-day pH-cycling model. In half of these slabs enam-
el resistance to demineralization was evaluated by cross-section-
al hardness and in the other 10 slabs CFLM retained was deter-
mined. Both lasers significantly reduced enamel demineraliza-
tion (ANOVA; p  !  0.05), and Nd:YAG laser showed the best ef-
fect. Prior APF gel application followed by laser irradiation 
(groups 5 and 8) showed the highest reduction of enamel demin-
eralization; however, the combination of laser and fluoride was 
not more efficient than their isolated effect. CFLM formed and 
retained was significantly higher in groups 4, 5, 7 and 8 than in 
APF gel group (p  !  0.05); also, Nd:YAG irradiated groups re-
vealed more formation and retention of CFLM than Er,Cr:YSGG 
irradiated groups. In conclusion, Nd:YAG and Er,Cr:YSGG la-
sers increased the formation and retention of calcium fluoride-
like material on enamel treated with APF gel, with Nd:YAG laser 
showing the best performance on reducing enamel demineral-
ization.
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 The aim was to investigate the remineralisation effect of slow-
release fluoride glass devices (SFGD), casein phosphopeptide-
amorphous calcium phosphate nanocomplexes (CPP-ACP) and 
both together on enamel following pH cycling in vitro. 80 bovine 
enamel slabs were allocated to each of four groups (20/group): 
SFGD; CPP-ACP; SFG + CPP-ACP; Control (no intervention). 
Baseline surface hardness (Knoop) (SH) was measured for all 
slabs which were then subjected to a pH cycling regime for 10 days 
and SH was then re-measured. The pH cycling regime involved 
immersion 5 times daily (each for 5 mins) in demineralisation 
solution (1.5 m M  CaCl2, 0.9 m M  KH2PO4, 50 m M  acetic acid, pH 
4.8) with the enamel slabs immersed in day-time artifical saliva 
(0.7 m M  CaCO 3 , pH 6.8) between dippings. After the last exposure 
to demineralisation solution all the slabs were stored in night time 
saliva (0.5 m M  CCO 3 , pH 6.8). Enamel slabs in the SFGD and CPP-
ACP/SFGD group were exposed all the time to two SFGD devices 
per group during the cycling regime. Slabs in the CPP-ACP group 


