ORIGINAL ARTICLE

HEl HES 98 M HOIX LAY
.ﬁ.nb}éa . o]}\o]—n b, oolzug &

MotZB s g Zstst| 2ol 2lo|XE 0|88 FAIn} A2 o[B8 FAlQ| H|I AFI} ol Y= ofYch =
HT0 M= Er,CrYSGG laser2t HEAQl AFEAMHE 235 i ol Mol stz Te| wslol st IS st1A} &
Ch WHEel =Mooz Wx|E 64702 NSt A7XE 0|8350] 16704 4702 22 LFUCH & 8 22 37%
M2 15F HMEAF|= MEHQl B4l dg By, F e 22 SYE0|NZE 1.5 W 10272 FA44A7I
T MEMOI AR S ASSICE Al WA 22 F en 22 X9 AHRAS oK AT 2 FWe oM 2
SAAZCE U w22 2U20[HE o|230] 1.5 W 15FZF BAAZCE o/ Motdsiz el &8 9 x|of
el 83 M J2|3 YEMERXTE oleldch F M, Ml Sy P2 A e, o He ol cislo] Mk
AL = SYEQIc X[ £ VK] Vel SEALE £ME a2t F M, M B 2 Mool EHHCR
o8k X0|7} LIX| &gt 7]E AHRAIZ 0] 83 Wl HEMEC) ARATLErCrYSGE lasers SEMoE A}
8 A, satel MUZBEE 92 4 ok (LHXIDAX| 2010,40(2):87-94
FQ B H0|N, 24| MEA MHZARAE

ME

196413 oA 7} 2o 2 AT} Jof A-g-Ho
HaHEA! golA g QojA sAte] BAHA
dast s2ke] Hed el §4538 XAFFqe=n
o] &&o] AU I T/ HolAE ¥
A TN e wEXL] =& Al X247,
A28 2 AFEAAE 59 dxF FE® of
Ut 2 E dAlle SlXE, 2 9 A7 7t
28 Alg Haplle] HA A Aoz o 284
S Aokt

53] ‘BugolA #la: EE)= erbium, chro-
mium doped: yttrium-scandium-gallium-garnet ] ©] 4]
(‘Er,Cr:YSGG laser’)= = £33 ohdo] wje} Hat
Aol F2 Ald] HEd BAS Ao £E02

g

feleld "I RIS SRS ISR X DX ENE X|IHDAL,
DAL of 444l

LIS DIYA| oI BOKE 806 BIECHEIMAIA SIS XX ZME Xnm
&,

031-380-5976. e~mail, smice0b24@gmail.com.

HOMsY: 2000 118 18 / HDASH: 20104 28 58 /
FIAERL 20101 28 82

DOI:10.4041/kj0d.2010.40.2.87

BERHdelm AR THE w50 & 4 g3t o
2 3+ Er,Cr:YSGG laser®] ZFASE ALg ufjfo] 4F
B2l A2 Er,CrYSGG laser® o] &8l o
T7F A gPslojxin), AR AdAle] A 9l
o] Ao g ARAL YA welrPete 94

7 32382 Fate oHo] ERalr)
Er,Cr:YSGG laserE ©]|-&-3 5212 A EAA AHE
AU g B2 EE 71A- e oA i Zfolr) 9l
oh ARRAe WEE 3HsS 23Al7|H, ErnCr
YSGG laser= E#2le] EFuA]< 2& 71AA
A 3oz TS AAA dto] RS B o]l

T =

Az vg 72 dEls BEA Ha, Angor o
Aol AdAAR o7 Foal= FolskA = 7o) A
FF8el Slol tragtel Aol HolA dck

=3}

=]

AA AFAAE Fo 2070 2 AAckd 9%
2.8 AREshe l glojx APt
o}, &Rk iR A 2
327} 47 FAEE 7919 7
ol A g 357t

87



fok

=20y, oyt &Y

Fg AEE, AFHQ PY &G F9F ErCr
YSGG lasere] B ALSE F47} vl 2 Aol
.

ol

wHAQ BAo 2 WX 64rle] AR} o] &
Aok A AlgEH xolE-E brackete] F-AE
5919 Mg Fx] 9 sl gla, 71E a5A
5 2 AR F-zo] glA AHGE A|olE o] &3}
Atk o] olEL WA E F AFolA Adge F
7} BEslgn, Ag9aE 59 g Wy Zoled]
t}, o] F 60719 Hole AEHARAEE 543171
A FEAGA ) EFEd ng-E Y R
& olgsle] AoF YA H& FEWo| oF3 %3
mm = 2=EHEEH 24510, =& HEE R
W& 1527t Pumicedti, 1537 Al T 1527
dry air spray® ZAZA|A AA etk Vi) 478
o] Hole FURAS Y S K] ¥
iR e =

Ztzko] zotE2 FARZ a7le] FoE U
1 zZhzte] F& M2 oE oz Aty eh A
HA T2 37%<A4AH3M ESPE Scotchbond etchant,
3M, St. Paul, MN, USA)S 15%7F 847 A%
A AR WHE AMEIIRE °o]E HETSE

hX|ZAX| 40H 23, 20104

AT, F HA T2 WA FAFHA U=
37%A4E 15233 AEAIZ F ErCriYSGG laser
(YSGG waterlaseMD, Biolase Technology, Irvine, CA,
USA)S ©]-83t 1.5 WollA] 1027 283tk Al
HA T2 5 A A Algdd Age] v
M2, 2 Fr,Cr: YSGG laserE 283 & HEAHQ]
AR MRS Aldsignh ol W e o3
Er,Cr:YSGG laseri-& ©]-8-3l] 1.5 W& 15237 ¥
21& Algelek A2 JaserE o8-8 F-2]9]
EHEAR] AREAllE Azl Wk o] SA4s WA
871 98l laser etching®) A|ZHS 1022 @&d)o]
ALEEEsIT) o] wl AREH lasers 50 Hz, hard tissue
mode, 80% water level, 80% air level 2710 2 A]8)
HA o]¥A F-AE HEd E¥e]| 3M Trans-
bond XT (light curing type primer and paste, 3M
Unitek, St Paul, MN, USA)E ©|&3}lo] bracket
(Gemini Metal Brackets, 3M Unitek)-S &8l
gstat-g- A Aol v 253 nEA 524 =320
23r BFEE AN o] F A9l 100%3
FE dHolA <k 24r2 Bt T BE OFA A
SAYE, TAEA 2 H2A] ZFR]<S(the adhe-
sive remnant index, ARD*E Z# sttt A2 7
T 2QdlE v ™7 (Zwick Z020P, Zwick, Ulm,
Germany)’} °©]8-¥ 13, Fig 17 o] A28t
cross head speedE 1 mm/minS 2 Al 3Pt Rt F2

Fig 1. Mounting state on universal testing machine (UTM) and Force direction.
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Table 1. Descriptive statistics for the phosphoric acid, laser and combination etching groups

952 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 17.57

2 15 1757 3734 0.964 1550 19.64 967 22,54

3 15 1829 4065 1.049 16.03 20.54 11.74 23.74 11.905 0.000

4 15 12.06° 2.859 0.738 1047 13.64 6.87 1754

Total 60 1552 409 0.528 14.46 16.58 6.87 2374

+Group 1, 379 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* = 59

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 109

of the adhesive remaining on the tooth; 5, no adhesive remaining on the tooth (p < 0.05).
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(Table 2) (p < 0.03).
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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:YSGG) 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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