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— Abstract

COMPENSATION EFFECT OF EXPOSURE TIME INCREASE TO DECREASED
LIGHT INTENSITY OF VISIBLE-LIGHT CURING UNIT

Tae-Won Yoon, D.D.S., Chang-Seop Lee, D.D.S., M.S.D,,
Sang-Ho Lee, D.D.S., M.S.D., Ph.D.

Dept. of Pediatric Dentistry, College of Dentistry, Chosun University.

The purpose of this study was to evaluate the compensation effect of exposure duration
increase to decreased light intensity of visible-light curing unit.

The specimen with 2mm thickness was made of Restorative Z—100™ (A2 shade, 3M
Dental Products, U.S.A.) and cured with Optilux™ (Demetron Research Co. U.S.A).

The light intensity was controlled to 420 mW/cni, 540 mW/cxt, 630 mW/cn and curing
time, also, controlled to 40, 60, 80 seconds.

Cured specimen was stored in a light-proof container for 24 hours to post-irradation
was completed.

Microhardness of top and bottom surface of specimen were measured to evaluate the
depth of cure.

The obtained results were as follows .

1. The microhardness of top and bottom surface of the composite resin specimen was
increased significantly as light intensity and exposure time was increased (P<(0.01).

2. Light intensity was more correlated with bottom microhardness(y>>0.438) than top mic-
rohardness(y>>0.213), and exposure time was more correlated with top microhardness
(y>>0.424) than bottom microhardness(y>>0.335).

3. The regressive equation was obtained in this study as follows :
H=0.07XD+0.012XI[+76
(H : Microhardness(KHN), D : Exposure time, I: Light intensity)
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Fig. 1 Schematic drawing of composite resin specimen fabrication
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+  significant at p<<0.05

Table 1. Mean microhardness values + standard deviation of top and bottom surface for
various light intensity and exposure time

(¢$: KHN unit)

Exposure

: 40 60 80
time(sec)
Light
intensity top bottom top bottom top bottom
| (mW/cni)
420 86.01+ 1.89 | 80.95+ 3.76 | 88.00+ 2.03 | 83.48+ 4.09 | 89.47+ 2.00 | 85.72+ 2.85
540 8648+ 1.58 | 84.38+ 2.29 | 88.38+ 2.74 | 83.76+ 2.71 | 89.88+ 3.43 | 86.10+ 2.69
630 88.83+ 2.61 | 85.56+ 2.28 | 88.92+ 1.70 | 86.66+ 2.21 | 90.06+ 2.42 | 88.22+ 1.94

Table 2. Two-Way ANOVA analysis between light intensity and exposure time at each

surface
P-Value for different surface
Source df top bottom
Intensity (A) 2 0.0061 0.0001
time (B) 2 0.0001 0.0001
Iteraction (AXB) 4 0.1793 0.0611
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Fig. 3 Microhardness value for various expo-
sure time
+ ! siginigicant at p<{0.05

Table 3. Stastical analysis of microhardness values for various light intensity

Light intensity
(mW/er) 420 540 630
420 - NS S
Top 540 — NS
630 -
420 - NS S
Bottom 540 — S
630 -

S : significant at p<{0.05
NS © non significant

Table 4. Stastical analysis of microhardness values for various exposure time

Exposure time 0 60 80
(sec)
40 - S S
Top 60 - S
80 —
40 - NS S
Bottom 60 - S
80 -

S ! significant at p<{0.05
NS * non significant
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Table 5. Correaltion of light intensity and ex-
posure time to top and bottom sur-

face
Correlation coefficience
Source top bottom
Intensity v=>0.213 y=>0.438
time v=>0.424 v=>0.335

v : Pearson’s correlation coefficience
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Fig. 4 Compensation line for constant micro-
hardness(86 KHN)

Table 6. Probability chart for various light intensity and exposure time

(2%] : KHN unit)

Exposure
time (sec)
Light 10 20 30 40 50 60 70 80
intensity
(mW/cni)
200 79.1 79.8 80.5 812 819 82.6 83.3 84.0
300 80.3 81.0 81.7 82.4 83.1 83.8 84.5 85.2
400 81.5 82.2 82.9 83.6 84.3 85.0 85.7 86.4
500 82.7 834 84.1 84.8 85.5 86.2 86.9 87.6
600 83.9 84.6 85.3 86.0 86.7 874 88.1 88.8
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