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Table 1. Light sources and curing time
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o L : Light intensity  Curing time ;
ngm e ManGactuper . (mW/em?) e
Halogen light XL3000 ,3M, USA 480 20, 40, 60
Plasma arc light Flipo, LOKXKI, France 1900 3, 6, 9
Argon laser HGM, SPECTRUMTM, USA 600 5, 10, 20
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Fig. 1. Chromatogram of the standard mixture used for
identification of the different substance contained in the
composit,
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Table 2. Statistical analysis of Time-related TEGDMA release from the different light sources

Post-Hoc Analysis (Tukey H3D)

Light sources Treat-ment Sig. time N Subset
1 2 3
60 s 15 207580.9
Curing time 0.68 40 s 15 218906.6
20s 15 238963.1
Halogen light 0 min 9 148368.5
10 min 9 215858.8
Elution time 0.00 1 hr 9 231626.8
12 hr 9 253891.7
24 hr 9 259338.3
9 s 15 205868.7
Curing time 0.00 6 s 15 215601.3
3 s 15 243649.3
Plasma arc 0 min 9 165296.7
light 10 min 9 202105.2
Elution time 0.00 1 hr 9 223052.2
12 hr 9 258738.4
24 hr 9 259339.6
20 s 15 233552.6
Curing time 0.02 10s 15 2473276 247327.6
5s 15 269057.6
Argon laser 0 min 9 181118
10 min 9 244663.6
Elution time 0.00 1 hr 9 257904.6
12 hr 9 277249.8
24 hr 9 288960.2
Halogen light Plasma arc light
350 %0
E 0 —e— 20 sec E 0
E X0 —8—40 sec £ 250 —o—3sec
2 20 —=aee £ 00 e
§ 150 g 150
100 100
0 10 min 1hr 12 hr 24 hr 10 min 1hr 12 hr 24hr
Elution time Elution time

Fig. 2. Amount of TEGDMA release from specimens cured
by halogen light according to curing and elution time.
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Fig. 3. Amount of TEGDMA release from specimens cured
by plasma arc light according to curing and elution time.
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° .
Argon laser Under recommended time
0 350
s
5 300 > 300
= 250 —o—b5sec = 250 —o— Halogen 20 sec
:E; o0 —8—10sec < —&— Plasma 3 sec
p ——20 sec E 200 —— Argon S5sec
8w % 150
100 — € 100
0 Omin T hr o i2he 2Ahe 0  10min Thr 12hr 24hr
Elution time Elution time
Fig. 4. Amount of TEGDMA release from specimens cured Fig. 5. Time-related release of TEGDMA from under
by argon laser according to curing and elution time. recommended time of different light sources.

Table 3. Statistical analysis of quantities of TEGDMA released Table 4. Statistical analysis of quantities of TEGDMA released

from under recommended time of different light sources from recommended time of different light sources
Elation- . Curing time  Mean ; Elution .+ Curing time  Mean ;
time Light sources (Sec ) Ranking Sig. ey Light sources s Ranking Sig.
Halogen 20 4.00 Halogen 40 3.33
Omin  Plasma arc 3 433 430 Omin  Plasma arc 6 5.33 .396
Argon laser 5 6.67 Argon laser 10 6.33
Halogen 20 4.00 Halogen 40 5.00
10 min  Plasma arc 3 3.67 193 10 min  Plasma arc 6 3.33 .329
Argon laser 5 7.33 Argon laser 10 6.67
Halogen 20 4.33 Halogen 40 5.33
1hr Plasma arc 3 4.33 597 1hr Plasma arc 6 3.00 252
Argon laser 5 6.33 Argon laser 10 6.67
Halogen 20 4.33 Halogen 40 533
12hr  Plasma arc 3 4.33 .B87 12hr  Plasma arc 6 3.67 561
Argon laser 5 6.33 Argon laser 10 6.00
Halogen 20 3.67 Halogen 40 3.67
24hr  Plasma arc 3 4.00 193 24 hr  Plasma arc 6 4.33 288
Argon laser 5 7.33 Argon laser 10 7.00
Recommended time Over recommended time

—o— Halogen 40 sec
—8— Plasma 6sec
—4&— Argon 10 sec

—o— Halogen 80 sec
—B— Plasma 9sec
—4— Argon 20sec

0 10min 1hr 12hr 24hr
Elution time

0 10min t1hr 12hr 24hr

Elution time
Fig. 6. Time-related release of TEGDMA from Fig. 7. Time-related release of TEGDMA from over
recommended time of different light sources. recommended time of different light sources.
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Table 5. Statistical analysis of quantities of TEGDMA released
from over recommended time of different light sources

Elution : Curing time Mean .
i Light sources (Sec.) Ranking Sig.
Halogen 60 4.00
O min  Plasma arc 9 5.00 670
Argon laser 20 6.00
Halogen 60 5.33
10 min  Plasma arc 9 3.33 .393
Argon laser 20 6.33
Halogen 60 4.33
1hr Plasma arc 9 4.67 733

Argon laser 20 6.00
Halogen 60 5.33
12hr  Plasma arc 9 3.67 875
Argon laser 20 6.00
Halogen 60 4.67
24 hr  Plasma arc 9 3.33 .252
Argon laser 20 7.00
V. 5% 9 2%
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Abstract

ELUTION OF RESIDUAL MONOMER ACCORDING TO VARIOUS LIGHT SOURCES AND CURING

TIME ON THE POLYMERIZATION OF PHOTOACTIVATED PIT AND FISSURE SEALANTS

You-Hyang Oh, Yoonkyung Park*, Nan-Young Lee, Chang-Seop Lee, Sang-Ho Lee

Department of Pediatric Dentistry, Research Center for Proteineous Materials*,
College of Dentistry, Chosun University

The purpose of this study was to measure and compare the amount of unreacted TEGDMA from pit and fis-
sure sealants cured with three different light sources: conventional halogen light curing unit, plasma arc light

curing unit and argon laser. The specimens were eluted in distilled water for different time intervals. The time-
related release of TEGDMA were analyzed by reverse-phase high performance liquid chromatography (HPLC).
The result of present study can be summarized as follows:

1

. The time-related release of TEGDMA decreased with increasing curing time in conventional halogen light,

however, that not statistically significant difference(p)0.05).

. The elution from the specimens cured for 6 and 9 seconds with plasma arc light was similar results corre-

sponding with the time-related TEGDMA release, and was significantly lower than that cured for 3 sec-
onds(p<0.05).

. The elution of TEGDMA from the specimens cured with argon laser was significantly higher than that cured

with halogen and plasma arc light(p<0.05).

. The elution of TEGDMA from under recommended time of three different light sources were showed to be

no statistically significant difference (p>0.05).

. In time-related release of TEGDMA from recommended time of each light sources, the results correspond to

40 seconds of halogen light and 6 seconds of plasma arc light were similar(p>0.05).

. The elution of TEGDMA from over recommended time of three different light sources were showed to be no

statistically significant difference(p)0.05).

In this study, I suggest that curing time of plasma arc light is 6 and/or 9 seconds in the field of clinical pedi-

atric dentistry claiming its effectiveness in optimal polymerization and reduced chair time.

Key words : Light sources, TEGDMA (Triethyleneglycol dimethacrylate), Reverse-phase high performance

liquid chromatography (RP-HPLC)
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