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ABSTRACT

Effect of curing modes on micro-hardness of dual-cure resin cements

Ki-Deok Lee, Se-Hee Park, Jin-Woo Kim, Kyung-Mo Cho*
Department of Conservative Dentistry, Gangneung-Wonju National University College of Dentistry, Gangneung, Korea

Objectives: The purpose of this study was to evaluate curing degree of three dual-cure resin cements with
the elapsed time in self-cure and dual-cure mode by means of the repeated measure of micro-hardness.
Materials and Methods: Two dual-cure self-adhesive resin cements studied were Maxcem Elite (Kerr), Rely-
X Unicem (3M ESPE) and one conventional dual-cure resin cement was Rely-X ARC resin cement (3M
ESPE). Twenty specimens for each cements were made in Teflon mould and divided equally by self-cure
and dual-cure mode and left in dark, 36C, 100% relative humidity conditional-micro-hardness was mea-
sured at 10 min, 30 min, 1 hr, 3 hr, 6 hr, 12 hr and 24 hr after baseline. The results of micro-hardness
value were statistically analyzed using independent samples t-test and one-way ANOVA with multiple
comparisons using Scheffe’s test.

Results: The micro-hardness values were increased with time in every test groups. Dual-cure mode
obtained higher micro-hardness value than self-cure mode except after one hour of Maxcem. Self-cured
Rely-X Unicem showed lowest value and dual-cured Rely-X Unicem showed highest value in every mea-
suring time.

Conclusions: Sufficient light curing to dual-cure resin cements should provided for achieve maximum cur-
ing.(J Kor Acad Cons Dent 2011:36(2):132-138.]
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Table 1. Composition of materials used in this study
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Figure 1. Schematic drawing of moulds.

Group Type Composition
Maxcem Elite Dual cure Glycerol dimethacrylatedihydrogen phosphate, comonomers, proprietary
Self-adhesive self-curing redox activator, camphorquinone, stabilizer, barium glass fillers,
fluoroaluminosilicate glass fillers, fumed silica
Rely-X Unicem Dual cure Powder: glass powder, silica, calcium hydroxide, pigment,
Self-adhesive substituted pyrimidine, peroxy compound, initiator
Liquid: methacrylated phosphoric ester, dimethacrylate, acetate, stabilizer,
initiator
Rely-X ARC Dual cure bisphenol-A-diglycidyletherdimethacrylate, triethylene glycol dimethacrylate,
Conventional zirconia filler, silica filler, dimethacrylate polymer, pigments, photoinitiator,

amine and peroxide
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Figure 2. Micro-hardness changes of test groups with the

time. VHN, Vicker s hardness number.

Table 2. Micro-hardness value of test groups in each measurement times (VHN)
Group 10 min 30 min 1 hr 3 hr 6 hr 12 hr 24 hr
Maxcem Self 4.62 7.11° 11.92 15.94 19.34¢ 21.78° 23.94°
(0.68) (0.79) (1.31) (1.16) (1.54) (2.29) (2.85)
Maxcem Dual 10.29° 11.79 13.75" 17.01° 19.30° 22.28° 24.15¢
(1.79) (1.41) (1.88) (1.79) (2.39) (3.61) (3.12)
Unicem Self 0.65° 1.11° 1.21° 1.55° 1.89° 2.25° 2.57
0.41) 0.71) (0.79) (0.67) (0.78) (1.19) (1.19)
Unicem Dual 31.84° 36.20° 40.05° 45.45° 50.48° 52.49° 56.11°
(1.54) (1.08) (2.34) (0.31) (1.03) (1.23) (1.96)
ARC Self 11.01°¢ 15.04° 16.38° 16.67° 16.39° 16.65" 17.57
(1.84) (2.18) (1.46) (1.66) (1.97) (1.39) (1.34)
ARC Dual 33.87" 36.24° 37.89" 41.17 42.76° 43.33" 45.29°
(1.16) (1.54) (1.1D) (0.48) (0.64) (0.59) (1.37)

The number in the parentheses are the standard deviation.
VHN, Vicker s hardness number.
Different superscript letters mean statistical difference in each measured time.
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Table 3. Significances between self and dual curing of each resin cements (independent samples t-test)

Group 10 min 30 min 1 hr 3 hr 6 hr 12 hr 24 hr
Maxcem Elite 0.000 0.000 0.022 0.131 0.972 0.714 0.877
Rely-X Unicem 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Rely-X ARC 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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