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Photopodegradation efficiency of visible light cured dental resin
composites with novel photosensitizers

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

[Abstract]

Purpose: The purpose of this study was to know the availability of three photosensitizers, CQ, PD, DA, as a
photosensitizer of dental resin composite. We want to know abortion band around visible light region for the using
potential possibility as a photosensitizer for visible light cured dental composite resin. And I studied to know the
relative photodecomposition ratio of three photosensitizers with or without photoinitiator, DAEM.

Methods: The photodecomposition of three photosensitizers were studied by UV absorption spectroscopy in
ethanol and determined by same instrument with irradiation time for relative photodecomposition. In order to
study the effect of amine on photodecomposition was added the DAEM in the photosensitizer solution and the
relative rate was measured by the same procedure with aove mentioned.

Results: The all of three photosensitizers are absorbed around visible light region. The relative rate of decrease in
absorbance incereased in the order: CQ < BD < PD. The effect of DAEM on the photodecomposition of the
photosensitizers was appeared different results without DAEM. The photodecomposition rate of PD and DA
decreased somewhat with the addition of amine, while that of CQ increased. The rtealtive photodecomposition rate
increased in the oprder: BD < CQ < PD with the addition of amine, but the differnce was not significant.

Conclusion: PD and DA like CQ gives to the possibility of use as a photosensitizer for visible light cured dental
composite resin by absorption around visible light region and photodecomposition in the maximum absorption
wavelength. And it is showed that PD and DA are not effective decomposed with amine initiator, DAEM but CQ
decomposed with DAEM effectively. This result may be due to a different mechanism operating for the
decomposition of photosensitizers in the presence of amine.

©Key words : visible light cured dental composite resin, photodecomposition, photosensitizers,
camphorguinone, phenylpropane dione, diacety!
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Fig. 1. UV-VIS absorption spectra of
CQ(———~— ), PD (——— ), and
DA (————— ) in ethyl alcohol

wjstoll A} UV-VIS &= 2HER ZAs1¢lon 1 Zi}
= (Fig, DI} 2t} CQ, PD, DAZ} Z+2} 468nm, 393nm,
419nmollA FE YEPH o RA THAFA BS5AAR
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Table 1. Physical Properties of CQ, DA and PD as a Photosensitizer and DAEM amine intiator

simplified chemical physical state Amax ot remark
charactor structure (mporbp) n ethyl alcohol .
ca E{E solid (199°C) 468 nm 80
o . photo—
DA gl o liquid (887C) 419 nm 50 N
sensitizer
PD bl s liquid (217°C) 393 nm 24
o 2 o, ine—
DAEM M}c—ﬂ—o—wrwém liquid (187°C) mg&

*in ethyl alcohol
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Fig. 2. UV-VIS absorption spectral changes of (a) CQ (b) PD and (c) DA in ethyl alcohol upon irradiation with visible
light for O, 20, 40, 80, 120, 160, 200, 240 and 280 sec.
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Fig 3. Relative photodecomposition of
photosensitizers as a function of
irradiation time in ethyl alcohol
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Fig. 4. Realative photodecomposition of photosensitizers
as a function of irradiation time in the presence
of DAEM(1X10-3 M) in ethyl alcohol
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Scheme 1. The possible photodecomposition and
photopolymerization mechanism of
phenylpropanedione with and without DAEM
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