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diafe] 7b5d 5

Qe 2 A7) TR B} Medilaser— S, Japan) 24 #o|x ¥ A7 0, 2mm7}

Aol A ZAkal 2otz 2 A6l et dstrt 55 siAl AEEEEF A4 AL 5 HY A
T FAdl A=A 9] A4k HAhs Al Ak Az wobdg AAFle] :FTE AolAe] #A7
olell A=tz CO.#o]AE ol-&ste] 2ol 43k zAbakgeh Aobs 15704 AlTog vrm A4
S o)A %= oA MYWE ZAFEIA™™ ol % L oA 5 3ER vrel 5W, 10W, 20WE
A4 UElE zolAzA e slabd wsl 3 Moz [F& 124 us| 248157 (Table 1)
Beha WS FAEEiAle] wAe) mz)ain) A I+ 0.124 103 $3 ZAFstgon (Table 2)
sb FAR A A A 0 2 WA thad] AAL e £8&s50W2 23471 0,1%, 0.2,
AQd 7lel| Bash ub o|ch, 0.4% %<k =13] Z4}slsiet(Table 3).

thg 2 ZlotE # Al ZolAlA diamond disk2
Als al b Atzx 24kl H907h A Fobo] HEE odulsled

. des = e Asg s4ahedet

z\-lz].fs:lu]_g__le (
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g Aol aAIgel xok+ATel e TR
=) 1ol

4 electron probe microanalysis) &
el AldE mhAANE Soll F R4S AT B

| ]2 gl =28 5 ™xpad ]84 ) (electron pr-
< Aelddgd Rassdell AdA AHE

45 obe microanalyzer, EPMA, Jeol Superprobe 733,:
AzAA A-gstsieh Japan, Fig.1) & o]&3te] 7k%49} 15KV, beam 4
Lt AlEue 74 5 um,probe current 1X10°AR2 FAsle F)!

‘ Aeps Z2Aslqck 2HE L ol Fabo)] 2
Add] 4825 #@le]2= CO. Laser (Mochida A HAE SFEHAY WEel4 AlNel s 2z

Table 1. Parameters of CO, laser irradiation of Group I

Subgroup Power(W) Time(sec) Energy density(J/mmz) No. of teeth
A 5 1.0 159 5
B 10 1.0 318 5
C 20 1.0 637 5

Table 2. Parameters of CO, laser irradiation of Group 11

. No. of .
Subgroup  Power(W)  Time(sec) pulse irradiation Energy density(J /mm?)  No. of teeth
A 5 0.1 10 159 5
B 10 0.1 10 318 5
C 20 0.1 10 637 5

Table 3. Parameters of CO, laser irradiation of Group II1

Subgroup Power(W) Time(sec) Energy density(]/mmz) No.of teeth
A 50 0.1 159 5
B 50 0.2 318 5
o 50 0.4 637 5
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Table 4. Mineral concentrations(%) in lased and unlased teeth

Ca P Mg
Mean S.D. T-value P Mean S.D. Tvalue P Mean S.D. T-value P

Enamel 0.65 0.518 0.64 0.526 -0.49 0.629
Control 50.521 2.286 41.521 2.523 0.408 0.242
Experiment 51.203 4.030 42.110 3470 0.3820.175

Dentin 5.21 0.000* 2.99 0.005* -2.44 0.021*
Control 41.337 2.707 31.867 4.139 1.170 0.288
Experiment 45.629 4.988 35.129 5.158 0.994 0.297

Table 5. Analysis of variance on mineral content change by irradiation condition

Ca P Mg
Mean  F-ratio p Mean  F-ratio P Mean F-ratio P
Enamel ¢ 64 0.83 -0.04
11 0.71 0.10 0.90 0.34 0.45 0.64 -0.93 2.25 0.11
I 027 0.69 =0.01
Dentin
3.38 2.51 -0.10
1 2.02 0.59 0.56 2.39 0.04 096 -043 2.26 0.11
11 3.85 2.78 -0.22
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Table 6. Analysis of variance on mineral content change by energy density

Ca P Mg
Mean  F-ratio P Mean Fratio P Mean  F-ratio P
1
Enamel 0 069 -0.49 -0.05
B 1.39 217 0.12 1.23 2.64 0.77 -0.64 1.16 0.32
C 0.87 1.19 -0.01
Denti
MU A 346 1.82 -0.13
B 2.78 0.83 0.44 2.41 0.75 047 -0.19 1.03 0.36
C 4.06 3.19 -0.10
Table 7. T-test on mineral content change between opening and apex of crater wall
Ca P Mg
T-value P T-value p T-value P
Enamel
A 0.77 0.465 0.55 0.594 0.81 0.444
B -0.35 0.734 -0.35 0.736 -0.25 0.810
C ~0.05 0.957 -0.32 0.757 -0.12 0.907
Dentin
A -0.62 0.545 0.14 0.888 -0.71 0.486
B -0.19 0.851 -0.24 0.811 0.91 0.370
C 0.79 0437 0.69 0.496 ~1.13 0.265
Table 8. Correlation coefficients between Ca, 4

P and Mg contents

Ca P Mg
Enamel
Ca 1.0000
P 0.7929%* 1.0000
Mg -0.3859** -0.4493** 1.0000
Dentin- . 1.0000
P 0.7963** 1.0000
Mg © 0.2615*  0.2860*  1.0000
*p<0.01 **p<0.001
7), ZE3 Q) e ebadg SRk Al
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ABSTRACT

A STUDY OF CO, LASER IRRADIATED DENTAL HARD
TISSUES USING ELECTRON PROBE MICROANALYZER
AND SCANNING ELECTRON MICROSCOPE

Gye Bong Chang, Chung Suck Lee, Chan Young Lee, Seung Jong Lee
Dept, of Operative, College of Dentistry, Yonsei University

The purpose of this study is to obtain the data of prestep in cavity preparation by observing
changed conditions of laser irradiated dental hard tissues.

The forty five extracted caries free human molars were divided into three groups and each
group into five subgroups. ‘

A CO, laser irradiation was performed each subgroup of group I for one second with output
power of 5 W, 10 W and 20 W. On group II, laser irradiation was done ten times for 0.1 second
duration using same power ratings as group 1. On group III, laser irradiation was done 0.1 second,
0.2 second and 0.4 second with output power of 50 W.

We investigated mineral contents and crater wall of obtained specimens, i.e., laser irradiated
teeth, using computer controlled electron probe microanalyzer and scanning electron microscope.

The following results were obtained:

1. Both calcium and phosphorus contents in laser irradiated enamel crater wall were increased,
and magnesium content was decreased, but these trends were not statistically significant.
2. In laser irradiated dentin, change of mineral content was more significant.

In laser irradiated enamel and dentin, there were no significant differences on mineral content

change due to irradiation condition and energy density.

4. In scanning electron microscopic study, enamel rods of the crater wall were fused and clefts
were observed in parallel with the direction of enamel rod for all groups.
5. In laser irradiated dentin, irregular fusion and clefts were observed. In irradiated teeth with

high power and short duration, the locally formed narrow crater wall was observed.



)
zn

o+

K]

g A

)
pal

rsied obgsk oAl

=4

P4

A2 3 (X640).

Gt 3T7H 4ol B

&

ko]

]

[e)

FeE 124 (X3,900).

A5

4 39 (X460).

=)
Fig. 5. 50W, 0.1

+(X140).

?_
~Fig. 8. Fig. 7

Fig. 4. 20W, 0.122 10

Fig. 3. 20W,

Fig. 2.
Fig. 7.

7 8 (X460).

4
o

} ey

o\

b 4o, shg

LS

T

3 (X450).
Fig.10. 5W, 0.1&%% 103 28 24}

17F ¥

“H

©

Fig. 9. 20W,

=1 (X440).

A
Fig. 11. 10W, 0.1%22 103]

7k 2k

-
.0

o] mabgl (X260).

Fig. 13. 50W, 0.2&7F ZAbgk 4ro}a,

Fig. 12. 50W, 0.2z



Fig. 2. Normal enamel (x 640). Fig. 3. Lased enamel, 20W, 1.0 sec. (x 260)

Fig. 4. Lased enamel, 20W, 10 times for 0.1 Fig. 5. Lased enamel, 50W, 0.1 sec. (x 1,300)
sec. (x 460)



Fig. 6. Normal dentin (x 3,900) Fig. 7. Lased dentin, 5W, 1.0 sec. (x 140)

Fig. 8. Lased dentin, 5W, 1.0 sec. (x 460) Fig. 9. Lased dentin, 20W, 1.0 sec. (x 450)
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Fig. 10. Lased dentin, 5W, 10 times for 0.1 Fig. 11. Lased dentin, 10W, 10 times for 0.1
sec. (x 440) sec. (x 160)

Fig. 12. Lased dentin, 50W, 0.2 sec. (x 260) Fig. 13. Lased dentin, 50W, 0.2 sec. (x 640)





