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Photopolymerization Efficiency of Bis-GMA Dental Resin Composites
with New Photosensitizers

Gum-Ju Sun’ and Jong-Hyun Jung
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Abstract Two diketones, /,2-phenylpropanedione (PD) and diacetyl (DA) were investigated as new visible light
photosensitizers for dental composite resin of bis-GMA in order to improve the photopolymerization effect. The
photopolymerization efficiency of bis-GMA composite resin containing PD and DA was studied by IR absorption
spectroscopy. And the results were compared with that of camphorquinone (CQ). Relative photopolymerization efficiency
of the phorosensitizers increased in the order of DA <CQ < PD. Thus, PD is a new visible light photosensitizer for dental
composite resin with higher photopolymerization efficiency than that of CQ.
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1. 2-phenylpropanedione(PD), camphorquinone(CQ)= Aldrich
rbe] AlES AHLEIIAL {dimethylamino)ethyl methacrylate
(AEM)a diaceryl(DA)L Tokyo Kaseirbe] #|3#-& AR8-3}
%t diglycidylether of bisphenol A(DGEBAY= Dow 3]
Ake] epoxy resin 3313 ARE-SI12P, methacrylic acid
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Scheme 1. Synthetic route for the preparation of bis-GMA
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Fig. 1.300 MHz '"H NMR spectrum of bis-GMA in CDCl,

Tabke 1. The properties of photosensitizers for dental resin
com posites,

Physical state

(m.p or b) Jmax £

Sensitizers Structure
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D O E .

max

solid (199°C) 468 nm 80

liquid (88°C) 419 nm 50

liquid (217°C) 393 nm 24
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Fig. 2. FT-IR spectra of bis-GMA before and after irradiation
for 120 sec. (KBr pellet)
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Fig. 3. The relationship between irradiation time and degree of
photopolymerization of bis-GMA with the different amount of
CQ photosensitizer.
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Fig. 4. The relationship between irradiation time and degree of
photopolymerization of bis-GMA with the different amount of
PD photosensitizer.
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Fig. 5. The relationship between irradiation time and degree of
photopolymerization of bis-GMA with the different amount of
DA photosensitizer.
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Fig. 6. The relationship between mol% of photosensitizers and
degree of photopolymerzation effect of bis-GMA irradiated for
80 sec.
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