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Photopolymerization Efficiency of Dental Resin Composites with Novel
Liquid Amine Photoinitiators

Gum-Ju Sun’
Department of Dental Laboratory Technology, Gwangju Health College University, Gwangju 506-701, Korea

Abstract Two r-amines, N, N-dimethylaniline (MA), N,N-dimethyl-p-toluidine (MPT), were investigated as new visible
light amine initiators for a dental resin composite of UDMA in order to improve photopolymerization effect. Three #-
amines mixed with three photosensitizers, camphorquinone(CQ), 1-phenyl-1,2-propane dione(PD) and diacetyl (DA),
respectively. And then this mixtures are added to resin monomer, UDMA. Photopolymerization efficiency of UDMA was
studied through the use of FT-IR absorption spectroscopy. The photopolymerization effect of amine initiators were
compared with that of 4-(dimethylamino)ethyl methacrylate (AEM), the most widely used photoinitiator. The
photopolymerization efficiency of UDMA containing the amine initiator increased with irradiation time. The relative
polymerization efficiency containing the CQ photosensitizer increase was in the order: AEM <MPT <MA. And the
relative polymerization efficiency containing the PD photosensitizer increase was in the order: MPT < AEM < MA. This
result shows that MA is most efficient amine initiator with CQ and PD.
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Scheme 1. Chemical structures of photosensitizers.
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Fig. 1. UV-VIS absorption spectra of CQ (__..__..), PD( ), and

DA (.---- ) in ethyl alcohol.
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Fig. 2. FT-IR spectra of UDMA before and after irradiation for
120 sec. (KBr pellet)
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and photosensitizers.
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Table 1. The properties of -amine initiators used in this experiment.

Amine initiators 4-(dimethylamino) ethyl methacrylate N,N-dimethyl aniline N}\_/t_glllﬂlilgitllllzl_p
Simplified charactor AEM MA MPT
CH CH CH
3\ /CH3 Vb e
Structure C—C—O0—{CH—HN__ N\ HsC N\
Hzc// CHa Chs CHy

Physical state (b.p.) liquid (187°C)

liquid (77°C) liquid (90°C)
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