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Fig 1. Mounting state on universal testing machine (UTM) and Force direction.
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d Hegd xwe] #E-2 Scanning Electron Micro-

Hall 2atg 98 WaE HolN HAY

SAXE

scope (JEOL JSM6360, JEOL, Tokyo, Japan)< ©]-&

3k o™ 1,500u A 2,200 7kA] #EEkA T A F2] whH ol atolof] mE At A%} =E Hot
A2 2R o] % 108) wj&e] et n A st7] ¢lste] H3 EFUAE Fokla, Bt
(Axiotech microscope, Carl Zeiss, Jena, Germany)<- AR S WE B E one-way ANOVA 2 AL¢-4
Bl A#2A AFRATFE ST H2A 2R %) (Tukey HSD, Duncan’s multiple range test) -2 2z}
A g gk Aberel| gl rtE e, Zhke] o Zre] vlwalint gk HA2AA ARAFE At
= T omleith 1L el 3 o] 3 A TSR] e B R Hlwsty| 98l Kruskal-
ebds] gt 2. HeEe] 90% o]/de] A Wallis testE Al@d3ste] 7F o 2F vl E Algdslsith
Hol H2AZ dofint 3. 4o 10 - 90%

of HzimHo] HAAZ Yot 4. HHPH ] AT M

iy

*x

T

10% olate] 2ol JAA =R dofqlrt. 5. i
2 JZAEH| HZA 7 AE Fol A Ltk AFAG7Y = AF)A 37% phosphoric acidZ
218 31 WA 73} Er,Cr:YSGG laser2%+ F-2] 4171
vl MiA wEo T S BH o R ol &etH &
i Ak gelet 5 wA, Al 9A) 2ol felahl B
E=o 2 WY} (Fig 2) (Table 1) (p < 0.05). 3}
207 Ak = @A Al WA 2 Alololle BAKCE £
o ol Wk zto|7} gle A= UEFITH (Table 1)

S 157 (@ < 005)

FAE FRe FAPAEN Ao RE
b ° AQ A BAT AAF S vlwd nE WHaF
o] o] gy, 28 FAsje o] #E= AT
5 T 2 ' 3 4 (Fig 3A). Er,Cr:YSGG laser@ F-24]-2 Algj3t Fof
Group A S Al T2 A el o] gk s’ o] ErCr:
_ o YSGG laserel] ©Jall A/d¥ B2 2] 5-9]d
T o S o s, B9I% 0 30 £42 el A WA 29
laser etching + phosphoric acid; 3, phosphoric acid + T g 1E A WA DGl HolE Ak o

A=)
pul

laser etching; 4, laser etching. Elo] Ho]= ¥bA Er,Cr:YSGG laserol] 2]3] s}

Table 1. Descriptive statistics for the phosphoric acid, laser and combination etching groups

95% confidence interval

for mean (MPa)

Lower Upper Minimum Maximum

Group* N Mean (MPa) Std. deviation Std. error F Sig
bound  bound (MPa) (MPa)

1 15 14.16* 2.124 0.548 12.98 15.34 10.35 1757

2 15 1757 3.734 0.964 1550 19.64 9.67 22.54

3 15 1829 4.065 1.049 16.03 20.54 11.74 23.74 11.905 0.000

4 15 12.06" 2.859 0.738 10.47 13.64 6.87 1754

Total 60 1552 4.095 0.528 14.46 16.58 6.87 23.74

*Group 1, 37% phosphoric acid; 2, laser etching + phosphoric acid; 3, phosphoric acid + laser etching; 4, laser etching
(p < 0.05). Different alphabets, * and °, mean significantly different at 0.05 significance level; Sig: signification.
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Fig 3. SEM images of enamel surface. A, 37% phosphoric acid (x 1,500); B, Laser etching + phosphoricacid (x
1,700); C, Phosphoric acid + laser etching (x 1,600); D, Laser etching (x 1,800).

Table 2. The adhesive remnant index (ARI) of each group and Kruskal-Wallis test

ARI score”
Total
1 2 3 4 5

Group 1 7 5 2 1 0 15 X? = 5954

2 9 4 1 1 0 15 Df =3

3 10 2 2 1 0 15 p=0114

4 4 5 3 1 2 15
Total 30 16 8 4 2 60

“Adhesive remnant index scores were: 1, All adhesive remaining on the tooth; 2, more than 90% of the adhesive
remaining on the tooth; 3, more than 10% but less than 90% of the adhesive remaining on the tooth; 4, less than 10%

of the adhesive remaining on the tooth; 5, no adhesive remaining on the tooth (p < 0.05).

EEA A2 HYddl= KHeolA] =Tt (Fig 30). (Fig 3D).
ul HA & A< 2] sj'o] Ho|r|Hthe The adhesive remnant index (ARI): Kruskal-Wallis
uf-- EarA ek Az 2 S A Aot test 2%, o b zol7t Qe FeE Uehdth
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(Table 2) (p < 0.05).
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ORIGINAL ARTICLE

Modified laser etching technique of enamel for bracket bonding

Min-Sung Yun, DDS," Sang-Min Lee, DDS, MSD,” Byung-Ho Yang, DDS, MSD, PhD*

Objective: Many studies have carried out research on comparisons between laser etching and conventional etch-
ing systems to investigate methods of reinforcing shear bond strength. The purposes of this study were to assess
the efficiency of bonding with erbium, chromium doped: yttrium-scandium-gallium-garnet (Er,Cr:YSGQG) laser etch-
ing combined with the conventional etching technique. Methods: Sixty-four sound premolars, extracted for ortho-
dontic purposes, were randomly divided into 4 groups and treated in the following manner. First group, conven-
tional etching of 37% phosphoric acid for 15 seconds (control); second group, 1.5 W laser etching for 10 seconds
followed by conventional etching; third group, conventional etching followed by 1.5 W laser etching; fourth group,
1.5 W laser etching for 15 seconds only. We assessed the shear bond strength, the surface characteristics, and
the adhesive remnant index scores between all groups. Results: Experimental groups showed higher shear bond
strength than the control group. But no statistically significant differences were found between the second and
third groups. Adhesive remnant scores were compared with the Kruskal-Wallis test, and no statistically significant
differences were found between all groups. Conclusions: To obtain maximum shear bonding strength, a combined
technique of Er,Cr:'YSGG and 37% phosphoric acid is useful even though it may be inconvenient. (Korean J
Orthod 2010;40(2):87-94)

Key words: Laser, Etching, Acid etching, Shear bond strength
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