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THE EFFECT OF CO2 LASER IRRADIATION ON ENAMEL SURFACE AND
THE BOND STRENGTH OF SEALANT MATERIAL

Dong -Sik Yun, D.D.S., Yong-Kee Kim, D.D.S., Ph.D., Jong-soo Kim, D.D.S., Ph.D

Department of Pediatric Dentistry, School of Dentistry, Dankook University

In this study, attempt has been made to evaluate the effect of CO2 laser irradiation on
enamel surface structure and the bond strength of sealant material. Conventional acid etch-
ing was used as a control technic for comparison,

The results obtained from this experiment were as follows;

. The highest mean shear bond strength value was observed in samples of Group I (acid-
etching) with the statistical significance(p{.05) between all the other groups.

. The shear bond strength in Group IV was the lowest among laser etching groups. but
there were no significant difference between them(p).05).

. Scanning electron microscopic observation showed that the rough and irregular surface
was created by CO:z laser treatment with the formation of numerous pores, micro-cracks,
and small bubble-like inclusion,

Increasing the energy density induced localized surface melt with a thin smooth
glaze-like appearance.

. In acid-etched control specimen cohesive failure predominated, whereas adhesive failure
was the main mode in laser-treated group.

Based upon the above-mentioned results, it can be assumed that the CO: laser is not an

adequate substitute for the acid-etch technique in enamel preconditioning.
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More studies are required to explore the effective condition of laser irradiation which could

attain the better bond strength of restorative materials.
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Table 1. Regimen of laser irradiation used in each experimental group

Power(W) P.ulse Hz Time (J/cm?)
duration{ms)
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(2) A&8F (Laser treatment)
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o] PAH gk B3} Aol Hojw, At
5270 0] HolEE-S e SHE 4 79 % Aoz BAE e AR WS AU
2ol AYALE 72 Table 28+ Zth Table 33 (Fig. 3).
Fig. 12 °l& I BEUAZ e Fo & MM IZolA e} v& Fds HoldA

Table 3. Mean shear bond strength values with
standard deviation in each groups
Group  Shear bond strength(M+SD. Kg/em’)

it
EEA ARG Fo| 7MY L FEE UEH
o) A7 A foae A5 A F

BARMG A& 3t A3 (Table 4) 273 43
F(H o)A ZARE) Abele 9% 2ol vrehd

T
A S
ZAVEZE Zpo|7F YA eH, IVIEAlA 7HE H - 694+ 84
Table 2. Shear bond strength values(Kg/cm?) in i\ 599+ 72
each group
Group Table 4. Statistical comparison of shear bond
sample I I v strength values between each groups
1 2129 490 767 6738 I I I v
2 256 678 541 56.0 I
3 2304 565 673 65.1 I *
4 U56 509 691 68.1 I *
5 - 2563 678 503 551 v *
6 2344 622 78 754 * o statistically significant{p{05) from ANOVA
7 280 773 729 630 test
8 2104 79.1 622 660
9 2056 622 748 558
10 2476 79.1 654 52.7
11 2402 631 66.5 595
12 236.0 62.5 689 60.2
13 2212 684 773 519
14 2146 704 65.4 50.8
15 2644 728 762 61.0
16 2142 658 79.3 487
17 2024 679 65.4 510
18 2348 643 752 593 Fig. 1. Bar graph represenfation of mean shear
19 2164 69.8 ?3-1 62.0 bond strength with standard deviation of
20 2246 744 846 685 each group.
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Fig. 3. Scanning electron micrograph of COz laser

w Uit

Fig. 2. Scanning electron micrograph of acid etched

enamel surface.(35% phosphoric acid) X treated enamel surface (ED=239 J /cm’)
100 X100

' 1
Fig. 5. Scanning electron micrograph of COr laser
treated enamel surface.(ED=308 J /cm?) treated enamel surface.(ED=342 J /em’)

X100 X100

o 100

Fig. 6. Scanning electron micrograph of failure Fig. 7. Scanning electron micrograph of failure
mode in acid-etched specimen after shear mode in COz laser treated specimen after
testing X 100 testing X 100
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