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Abstract The effect of water mist on the extracted dentin ablation by Q-switched Er: YAG laser is investigated,
and the influence of water mist on the ablated dentin microstructure is studied. The Q-switched Er: YAG laser with
62 ns pulse width is used to ablate the human dentin at the repetition rate of 3 Hz, the number of pulses is 10, and
the energy range is from 4 m] to 70 mJ. Different flow rates of water mist (0, 4, 9, 13 mL/min) are applied
during the experiments. 10 dentin samples are ablated under each experimental condition. A scanning electron
microscope is used to observe the microstructures of ablated holes. The experiment result shows that the increase of
flow rate of water mist makes the Q-switched Er: YAG laser ablation threshold to dentin rise, and the dentin is
protected from mechanical damage. The results are guided for acquiring microstructures during dentin ablation with
Q-switched Er: YAG laser and practical treatment in dentistry.
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Fig. 1 Schematic of the experimental setup
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Fig. 2 SEM images of Q-switched Er: YAG laser ablation of dentin
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Table 1 Ablation threshold range of Q-switched Er: YAG laser ablation of dentin under different flow rates of water mist

Flow rate of water mist /(mL/min) Ablation threshold /(J/cm?)
0 3.11-4.75
4 4.65-6.71
9 6.54-9.12
13 10.79-13.52

1201003-3



H | i ot

3.2 WG

TEAR BB NS Q Er: YAG BOGTH Rl 2 BT A BTl 2 s Gk . 2 /K 55 i R 0 O6 g i 2% B
H15.08 J/cm® B, 5 @I A B4 N 3 i . HBEREE LI E 16.51 J/cm® B, 14 @b H
244 N E 3Cd) TR S8 A JTORE i 7 T Al AR v ok Hh BRI Al SR AR B % . UK S5 T 4 mL/ min, BO6
B % O 25.13 J/em® B A0E] 4 Ca) FTos , BOAR BBk 25 B 55 1 3 (D AH LA BT B T EL3 il gl oA Hh o e 4k
S5 2R W1 7K 55 4 14 I A 80 98/ T AR I 52 A LA 47

0 mL/min 15.08 J/em2 ®) 0 mL/min IIS.QS Jemz (€ 0mL/min 15,08 J/em?

1

‘A

500 um 100 um ¢ 100 um -
0mL/min 16.51 J/em? (¢).« 0mL/min 1651 J/cm? () ' 0mL/min 16.51 J/cm?

500 pm 100 pm

B3 kZE iy 0 mH Q Ers YAG BOBHAN A A BT SEM ER . () Fiild; (b) BT Mgk ;
(o) YRR ; (D Yol (o) HLMEE; (O Hoi g
Fig. 3 SEM images of dentin ablated by Q-switched Er: YAG laser at zero flow rate of water mist.

(a) Cavity; (b) side wall of cavity; (c¢) bottom of cavity; (d) cavity; (e) side wall of cavity; (f) bottom of cavity
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Fig. 4 SEM images of dentin ablated by Q-switched Er: YAG laser at 4 mL/min flow rate of water mist.

(a) Cavity; (b) side wall of cavity; (c¢) bottom of cavity; (d) cavity; (e) side wall of cavity; (f) bottom of cavity
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Fig. 5 SEM images of dentin ablated by Q-switched Er: YAG laser at 9 mL/min flow rate of water mist.

(a) Cavity; (b) side wall of cavity; (c) bottom of cavity; (d) cavity; (e) side wall of cavity; (f) bottom of cavity
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Fig. 6 SEM images of dentin ablated by Q-switched Er: YAG laser at 13 mL/min flow rate of water mist.

(a) Cavity; (b) side wall of cavity; (c¢) bottom of cavity; (d) cavity; (e) side wall of cavity; (f) bottom of cavity
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