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— Abstract

The purpose of this study was to evaluate polymerization of TheraCal LC, one of the tricalcium silicate cements. To
measure the Vickers hardness number (VHN), the specimens were cured at different light curing time and distance.

As a result, the VHN of the upper surface was significantly higher than the lower surface’s in all groups (p < 0.05). The
VHN of the lower surface was increased significantly with the increase of the light curing time in all distance (p < 0.05).
When the distance was more than 4.0 mm at all light curing time, the VHN of lower surface was significantly decreased
(p < 0.05). When the specimen was light cured for 20 seconds, the VHN of the lower surface did not exceed 2, which
corresponds to 10% of the upper surface’s.

These results suggested that the 20 second light curing time was not sufficient to polymerize the lower surface under
specific conditions and that light-curing time should be increased.
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Table 1. Composition of the light-cured pulp-capping agent

Product (Company) Component Proportion (%) pH
TheraCal LC C.alcium silicate paticles(type Il Portland cement) 30-50
(Bisco Inc., Schamburg, 1L, USA) BIS_.GMA. >~ 10 10-11
Barium Zirconate 1-5

Bis-GMA - bisphenol A glycidyl methacrylate

o —
k)

Fig. 1. (A) Metal mold and (B) metal cylinder that used in this study.
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N
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Fig. 2. Light-curing method of specimen. (A) Method of light-curing specimens with distance of 0 mm. (B) Method of light-
curing specimens with a distance of 2.0 mm or more.

Table 2. Mean value of the Vickers hardness number of the upper and lower surface of each groups

Gri)up Curing time (sec) Distance Upper Lower
(n =10) (mm) Mean (Hv) SD Mean (Hv) SD p value
Group [ 20 0 2127 0.54 132 0.25 0.001
Group I 20 2 21.25 0.84 1.83 0.38 0.001
Group III 20 4 19.95 041 0.94 0.18 0.001
Group IV 20 6 20.08 0.92 0.52 0.03 0.001
Group V 40 0 2125 0.74 11.58 0.64 0.001
Group VI 40 2 2146 031 11.55 117 0.001
Group VI 40 4 21.06 049 7.52 046 0.001
Group VII 40 6 2119 048 2.87 0.14 0.001
Group IX 60 0 2112 0.39 17.88 0.70 0.001
Group X 60 2 21.77 0.24 16.13 049 0.001
Group XI 60 4 2131 048 14.25 0.88 0.001
Group XII 60 6 2153 0.29 746 040 0.001
p value from Mann-Whitney test
SD = standard deviation
2) HH O|MEde =3 Kruskal-Wallis test2 AI2sIA 0, AlE AHE S 80 Mann-
SEE AHES o5 AZXS HE7|0o 21, d20 Whitney testE A|4SHRACH AlZH HS}0f| 2 H| @ A| Bonferroni
M 24A12H B2SHALH AlHe BEHS AUOMSHR] @A, LYol oo 2FE Fo+F 00172, AHe| Htof [HE Hw A
Vickers diamond indenterZ} £AH=l O|M|ZEZ 7|(MXT 70-UL, Q0|4 00120 EMSIQULCE EH EM S QoM AR E
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Table 3. Mean value of Vickers hardness number with increasing light-curing time

. Curing time
Distance

20 40 60 p value

0 upper 21.27 + 0.54° 21.25 + 0.74° 21.12 + 0.39° 0433
mm

lower 132 + 0.25° 11.58 + 0.64° 17.88 + 0.70° 0.001

5 upper 21.25 + 0.84° 2146 + 0.31° 2177 + 0.24° 0.110
mm

lower 183 + 0.38° 1155 + 1.17° 16.13 + 049° 0.001

4 upper 19.95 + 0471° 21.06 + 0.49° 2131 + 048° 0.001
mm

lower 094 + 0.18° 7.52 + 046° 14.25 + 0.88° 0.001

6 upper 20.08 + 0.92° 21.19 + 048° 21.53 + 0.29° 0.002
mm

lower 0.52 + 0.03° 287 + 0.14° 746 + 040° 0.001

p value from Kruskal-Wallis test

Mean + SD

SD = standard deviation
a, b, ¢ : When comparing within rows, different letters indicate significant differences by Mann-Whitney test as post-hoc test.

Table 4. Mean value of Vickers hardness number with increasing distance from upper surface to tip of light-curing unit

) ) Distance
Curing time

0 mm 2 mm 4 mm 6 mm p value

0 upper 2127 + 054" 21.25 + 0.84" 19.95 + 041° 20.08 + 0.92° 0.001
sec

lower 132 + 0.25* 1.83 £ 0.38° 0.94 + 0.18° 0.52 + 0.03° 0.001

10 upper 21.25 + 0.74* 2146 + 031° 21.06 + 049" 21.19 + 048 0.305
sec

lower 11.58 + 0.64* 1155 + 1.17* 752 £ 046° 2.87 + 0.14¢ 0.001

60 upper 2112 + 039" 21.77 + 0.24° 2131 + 048" 2153 + 0.29" 0.005
sec

lower 17.88 + 0.70* 16.13 + 049° 14.25 + 0.88° 7.46 + 040° 0.001

p value from Kruskal-Wallis test

Mean + SD

SD = standard deviation
A, B, C, D : When comparing within rows, different letters indicate significant differences by Mann-Whitney test as post-hoc test.
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