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Effects of Curing Mode on the Degree of Conversion of Composite Resins and
Compomers using FTIR

Ji-Myung Bae', Kwang-Mahn Kim', Kyoung-Nam Kim', and Ho-Cheol Kim’

Department of Dental Meterials, college of Dentistry Yonsei University', Seoul 120-752, Korea
Hyosung T&C Central Research Institute’

The degree of conversion(DC) of composite resins are closely correlated with the mechanical properties. Fourier Transform
Infrarcd(FTIR) Analysis is currently used to determine the DC for many advantages. In this study, three compositc resins,
Aclitefil(AF; U.8.A.), VeridonFil-Photo(VF; Korea), Z-100(ZH; U.S. A)) and two compomers; Compoglass(CG; Lichtenstein),
Dyract(DR; Germany) were used to make specimens with thickness of 0.1+0.02mm. After one group of samples were
light-cured for 20 second and those of the other group were Argon laser-cured with 0.23W continuous mode for 5 second,
all the samples were kept dry at 37°C for 24h. From the spectra acquired on an FTIR spectrometer(Bruker IFS 88, Germany),
the aliphatic C=C absorbance peak at 1640cn™ and the N-H reference peak at 3380cn™ were measured using a standard baseline
technique. The ratios of absorbance of C=C/N-H before polymerizaton to that of C=C/N-H after polymerization were used to
calculate the residual C=C bonds.

The results were as follows ;
1. The descending order of the degree of conversion was VF > AF > ZH, CG > DR in light cured group(p<0.05).
2. The descending order of the degrec of conversion was VF > AF > CG > ZH, DR in laser cured group(p<0.05).
3. The degree of conversion of light-cured group was higher than lascr-cured one only in ZH and not significantly different

in other materials(p<0.05).

In conclusion, the argon laser showed efficient curing capacity compared with light curing unit except ZH and the degree
of conversion of compomer was inclined to be lower than that of composite resin.
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Table 1. Materials used in this study
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Transform Infrared Spectrometer(BRUKER IFS 88,
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Material Code Manufacturer Lot No. Composition
. . UDMA, Bis-GMA, TEGDMA,

Aelitefil AF Bisco, U.S.A. 019036 .
Barium Glass
UDMA, Bis-GMA, TEGDMA,

VeridonFil-Photo ~ VF Hyosung T&C, Korea 60803F1 Ve B

Barium Glass

Z-100 ZH M, USA. 19961021 Bis-GMA, TEGDMA, Zirconia silica

Compoglass CG Vivadent, Liechtenstein 914420 UDMA, Bis-GMA, Ba-Al-F Silicateglass

Dyract DR Detrey/Dentsply, Germany

9703000934  UDMA, Sr-F Silicateglass
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Fig. 1. Bar graph of the degree of conversion for
composite resins and compomers.

o whg FIE Zoly, ZHE A9l BE A8
ol 4] 20 FFI 5 o)A FA ol F-2Jk
Z9E 9] 2ol ¢19rH(p<0.05). Kruskal-Wallis Test
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Tahle 2. The medians and the interquartile ranges of degree of conversion for composite resins and compomers

AF VF ZH CG DR
Light-cured 514142 76014 77.040.2% 34,0474 15.142.8%
Laser-cured 52945.9™ TLIx1.8% 37.4£40% 27.1+7.8% 162+12%

a, b, ¢, d Significantly different between products(tows)(p<0.05).

A, B: Significantly different between polymerization conditions(columns)(p<0.05).
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