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Fig. 1, 2, 3. 4 & Veridonfil-Photo, Bis-core, Fuji
II LC, Ketac-file] A1t Zold @& nAF=E
agz2 Jdepd ol

Veridonfil-Photo$} Bis-core, Fuji 1I LC%
Ketac-file) E9, 1mm, 3mm ZtZelA 532 %9}
2477t 39 A=E W RS |, Ul 7K FEA
BEoA AR =7} Z718H A TH(pC0.05).

Veridonfi-Photo$} Bis-coredl X 3 A3F+7€ 24

Table 1. Materials used in this study

sk

Veridonfil-Photo composite resin Hyosung Co. ght-cure
Bis-core composite resin Bisco Co. US.A dual-cure
Fuji II LC glass ionomer cement GC Co. Japan dual-cure
KetacHil glass ionomer cement ESPE Co. Germany chemical-cure

0 53.24+1.65 44.60+1.44 28.52+1.23 59.60+0.93 41.00+1.44 26.68+0.69
1 57.5210.85 47.30£0.72 29.98+0.97 66.22+£0.73 50.72+0.87 31.38+0.76
2 58.36+1.05 52.48+0.72 31.14+0.85 67.62£1.07 53.74+£0.84 34.04+1.15
3 60.90£1.25 53.02+0.63 32.46%0.60 63.06+£0.90 54.36+£0.85 37.18+1.14
4 60.00+1.02 53.32£0.58 33.66+1.20 69.20£0.79 56.74+0.51 38.78+0.76
5 60.74+1.42 52.82+0.76. 33.02%2.03 70.30+0.67 57.66+0.35 41.22+0.70
6 61.12+0.82 53.42+0.67 32.66%+0.90 70.20+0.78 57.80£0.51 43.60+1.08
9 61.74+1.05 53.60+£0.70 32.92+0.89 71.02+1.25 58.04+0.65 45.08+1.39
12 61.84+065 53.94+2.07 33.74%£1.10 72.16+0.84 58.48+0.94 49.52%1.00
15 61.24+1.17 54.10£0.95 35.72%1.00 71.92+1.09 59.52£1.79 52.44+1.46
18 62.40£2.08 54.12+1.68 35.62+1.08 72.82+0.85 59.34£0.99 53.00%+1.22
21 62261164 54.20+1.79 3554+0.76 72.56+0.54 59.64+0.82 53.36+0.66
24 62.32£0.74 54.30+1.30 36.14%0.65 7244129 60.10£2.10 53.70%£2.28
M+SD
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Table 3. Vickers hardness numbers

0 27.30£0.87 24.90£1.49 23.03+0.75 27.84+0.88 26.38+0.66 27.04+0.60
1 29.32£0.70 27.27+£0.74 25.90%1.20 29.78+1.49 29.34x128 29.62+1.43
2 31.46+1.34 29.10£1.07 27.28%£1.42 31.30+2.35 30.64+2.13 30.08+0.43
3 32.32£0.58 31.20+2.01 29.34*1.78 32.82+1.51 33.32+0.85 32.68+0.61
4 36.63+0.72 34.42+0.90 32.76%+0.72 34.32+0.88 34.20+£1.01 33.90+£1.59
5 39.88+£0.91 37.90+1.20 33.74%+0.27 37.12+1.91 36.50+2.69 35.06%1.91
6 41.68+0.96 39.48+1.00 34.10+0.62 38.20+1.23 37.20£1.09 36.78+1.46
9 46.63+0.59 43.87£0.63 36.04+0.43 40.20+1.52 39.86£1.06 38.94£1.93
12 47724093 46.98%1.12 38.58+0.59 44.22+0.68 43.84+1.62 43.2212.13
15 4857+0.86 47.38+0.69 42.86+0.84 47664057 46.80+£1.20 4536+1.61
18 49.28+0.41 47.778+1.60 45.34+0.49 47.84+1.64 4798+£1.20 46.06+2.01
21 49.98+1.28 48.08+1.06 45.98+0.80 49.32+1.20 4818121 46.28+1.88
24 49.16+1.29 4854+1.03 46.24+0.94 49.14+2.03 48.86+1.43 46.96+1.61
M=+8D

Table 4. Approximate time to maximum hardness

Veridonfil-Photo 3 2 4

Bis-core 9 6 15

Fuji I LC 9 12 18

Ketac-fil 15 15 15
(hours)

ANzte] ARg Wi7A Zr Aldeitk 9, 1mm,
3mm Alole] WHAEE 233 AT} 7 ZoldA
F2l @ bl 7t A2 (p(0.05), Fuiji [T LCAAM = Fig. 1. Microhardness numbers of Veridonfi-Photo.
Azt whel EH, 1mm, 3mm Ate] A #2932}
o7} AUA T 15423 2142l A EA Imm7t
H|%8 A= JepiAr

Ketacfildl A & 8245, 123, 15712, 21412
oA FHH 3mm Aleldl] fel @ xtel7d ARA R
Imme 9, 3mme} F8 ztel7} gigier v
A A E EA1 | 1lmm, 3mm Alele] Zel7t g1
AHp»0.05).

zZ Ao webd 24A4239 HFFF Y
TR NS AR o 22 ARE 28
4= UAH(Table 4).

Fig. 2. M|crohrdness numbers of Bis-core
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Fig. 3. Microhardness numbers of Ketacil.
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Fig. 4. Microhardness numbers of Fuiji ll LG
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Abstract

A STUDY ON THE CHANGES IN DEGREE OF CONVERSION
OF DUAL-CURE RESTORATIVE MATERIALS WITH TIME-ELAPSE

Chul-ho Yang, Shin Kim, Tae-sung Jeong

Department of Pediatric Dentistry, College of Dentistry, Pusan National University

For the purpose of elucidating the polymerization modes of dual-cure restorative materials and
comparing them with single-cure restorative materials, a study was performed on the light-cured
composite resin, dual-cure composite resin, dual-cure glass ionomer cement and chemical-cure
glass ionomer cement.

By measuring the microhardness of each material at Omm, Imm and 3mm depth during ini-
tial 24 hours with predetermined interval, the state of polymerization and degree of conversion
was indirectly evaluated for each material, and obtained results are as follows :

1. All of four materials tested showed significant increase in microhardness after 24hrs compared
with just after curing starts.

2. In all materials except Ketacil, there showed a significant difference in microhardness between
each depth at each time interval.

3. In the test of lap time till final curing for each material, the polymerization process was revealed
to last longer in the dual-cure type materials than in single-cure type materials at 3mm depth.

Based on the results above, it was demonstrated with materials of dual-cure mode that the de-
gree of conversion increases by successive curing reactions even in the deeper layers where suf—
ficient curing light is impermeable.

Key word : Polymerization, Microhardness, Dual cure
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