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71— _?.A] =] d-7] =2 /\Lg_
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1. d7M =

wPABE fs TAE §

AR F=2 F Atta dAew, WA FlA o] 300 E e asict.
A ZAL Foll BAE ALdto] B} go] B4E AN £ AFEE Y3 AHeE B35S A 1—|9—§ o= e
UTE BA S, Al 714 gele) B31E-g 47431t (Table 1
2dE ¥ B0 e 2002 28 GRS B}
7] el FAAAEY S B2, B0 B2, 2 v 2. iy
=9 23, 8319 BHY A0 F9H 34, PN FEEA
5 O 493 WS ASHUE?, 0% ATARE b ¥ed And A%
ddH o A nlwsle ALes U 347 A9 A AFHY HAES AAS L E47F T3hEA] &L Hu]A
W, AT So) ARHUN A4 WA O DS 2 AWALE B 5, 28 A=T2E ol g3l Foal0] D
B 2¥7h FEE B e WYLBSE AANES pH Rl 3BUE R AR, A2 27 1emdl Fe
kTabIe1. Fluorides materials used in this study
Products Fluoride concentration Manufacturer
Solution Chika Chika 0.05 % NaF Samil Pharm Corp., Korea
Gel 60 Seconds . 1.23% APF ) Pascal Company Inc., U.S.A.
(Acidulated Phosphate Fluoride)
Varnish Fluor Protector 0.1%F Ivoclar Vivadent, Liechtenstein
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Al A2 Al PAdE 9 Diagnodent® 43t g
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1. oMZEE2] B3} (Table 2, 3)
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2. Diagnodent £&x|2| #5} (Table 4, 5)

Diagnodentd g+ %3} & H7t
o] Wiglol] g WMEL(%)> doz AN, AAHew
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A 27 A9 82.1T% = F7kstela, 27] A, 83 & A
T, dlol A ZAY Fof A BA EX 59
9J%k Aol 7k UAJTHP(0.05). B8
22N 27] Ape] 70.64%0°101L,
5.560.2A4 7] A9 92.38%°]
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Table 2. Microhardness values (VHN)
Group Initial Demineralization Laser Fluoride

Fluoride Solution 292.94:+51.41 109.99:"+67.94 215.76:+50.30 229.80:*£64.92

Fluoride Gel
Fluoride Varnish

Totals

266.26:+31.82
287.80."1+31.09
282.33* £:39.66

81.39"+21.52
101.74.°+52.04
97.71" £50.66

229.75:+56.59
205.34.+33.69
216.95 £47.27

230.58:+£52.41
220.60.'+35.84
226.99° £50.80

N=10; Mean+SD
Values in columns having the same letter( ») were not significantly different (P>0.05), ANOVA & LSD
Values in rows having the same letter( *) were not significantly different (P>0.05), t-test

Table 3. Relative comparison of microhardness values (%)
Group Initial Demineralization Laser Fluoride
Fluoride Solution 100:* 37.32:°+21.43 74,43 +15.66 82.88.,+33.15
Fluoride Gel 100:* 31.22.,+9.84 87.77: +25.60 86.76.116.54
Fluoride Varnish 1004 35.50.,"°%£17.30 7291 £18.31 78.23.1+20.14
Totals 1007 34.68 78.37 82.62

N=10: Mean*SD
Values in columns having the same letter( a) were not significantly different (P>0.05), ANOVA & LSD
Values in rows having the same letter( *) were not significantly different (P)0.05), t-test

Table 4. Diagnodent scores

Group Initial Demineralization Laser Fluoride
Fluoride Solution 4.44:2+1.67 15.44.,+1.46 10.00:,22.91 7.86:2+3.49
Fluoride Gel 476:2,+1.12 17.60."+4.83 9.20.2+3.27 5.56.°+2.14
Fluoride Varnish 5.04%+1.20 19.52:"+1.50 7.20.+1.30 6.86.°+2.57
Totals 4.75* £1.28 17.52> +3.30 880 £2.73 6.76" £2.76

N=10: Mean£SD

Values in columns having the same letter( =) were not significantly different (P)0.05), ANOVA & LSD

Values in rows having the same letter( *) were not significantly different (P>0.05), t-test

Table 5. Relative comparison of Diagnodent scores ] (%)
Group Initial Demineralization Laser Fluoride
Fluoride Solution 100" 29.73:"+14.25 47.69:+19.45 70.64:£46.25
Fluoride Gel 1002 28.67.,+10.35 58.46:+25.14 92.38:°+31.98
Fluoride Varnish 100.* 25.83:"+£5.69 73.28:°+26.36 83.51.°142.34
Totals 100° 28.08" £10.04 59.81° +24.60 82.17* £38.74

N=5; Mean*SD

% = reversed ratio

Values in columns having the same letter( 2 ) were not significantly different (P>0.05), ANOVA & LSD
Values in rows having the same letter( *) were not significantly different (P)0.05), t-test
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Fig. 1. Representative SEM photographs of enamel surface Fig. 2. Representative SEM photographs of enamel surface
immersed in Coca-cola for 12 hours. Demineralized iradiated with Nd:YAG laser. There were many crater with
enamel surface was denuded irregularly. cracks and heat-induced microholes around the crater.

< = . : = Zt) ﬂ 5 ,,u = Ey .

Fig. 3. Representative SEM photographs of enamel surface Fig. 4. Representative SEM photographs of enamel surface
treated with 0.05% NaF solution for 6 hours. The enamel treated with 1.23% APF gel for 4 minutes. The enamel
surfaces showed partly recrystallized appearence with surfaces showed recrystalized appearence with many crstals
amorphous crystals. and the crystals were filed around craters and microholes.

o fo L *‘ﬁ!‘x%_ -
Fig. 5. Representative SEM photographs of enamel surface
treated with 0.1% fluoride vamish. The enamel surfaces
showed recrystallized appearence with amorphous crystals.

SEM Photographs of enamel surfaces(Original magnification, X 1500; bar represent 20um).
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Abstract

EFFECTS OF ND:YAG LASER IRRADIATION AND FLUORIDE APPLICATION ON
REMINERALIZATION OF THE ENAMEL

Hyun Cho, D.D.S., M.S.D., Kwang-Hee Lee, D.D.S., M.S.D., Ph.D.,
Dae-Eop Kim, D.D.S., M.S.D., Ph.D.

Department of Pediatric Dentistry, College of Dentistry,
Wonkwang Dental Research Institute, Wonkwang University

The purpose of this in vitro study was to investigate the effects of Nd:YAG laser irradiation and fluorides on
acid drink demineralized enamel. The materials were 30 freshly extracted permanent premolars with intact
smooth enamel surfaces. They were demineralized with Coca-cola at 37C for 12hours and then irradiated by
Nd:YAG laser with 6W power, 50mJ/cr? energy density, and 20Hz pulse repetition. After laser irradiation, teeth
were treated by three kinds of fluorides:(1)0.05% NaF fluoride solution (2)1.23% APF gel and (3)0.1%F fluo-
ride varnish, microhardness(VHN) and Diagnodent scores were measured and the surfaces of each treated spec-
imens were also observed with SEM under 1500 magnification.

The results were as follows:

1. In the change of microhardness(VHN), it decreased to 34.68% from the initial micrhardness, increased to
78.37% after laser irradiation and increased to 82.62% after fluoride treatment, there were significant dif-
ferences except when it was irradiated and treated with fluoride(P<0Q.05).

2. In the change of Diagnodent scores, it was decreased to 28.08% from the initial scores after demineraliza-
tion, and then increased to 59.81% after laser irradiation, and increased to 82.17% after fluoride treat-
ment. Scores were different significantly between the scores of initial, demineralization, laser irradiation
and fluoride treatment(P<0.05). All the scores were not different significantly between fluoride types.

3. SEM observation showed that the lased enamel surfaces after demineralization were thermally degenerated
and showed molten lava-like appearance and crater with cracks and many microholes.

Key words : Nd:YAG laser, Fluoride, Remineralization of the enamel
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