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ME& F352A2A diacetyl (DA) ¢ 1-phenyl-1,2-propanedione (PD) & AMg-aled ekl
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ABSTRACT: In order to improve the properties of a light-cured dental resin composite, diace-
tyl (DA) or 1-phenyl-1,2-propanedione (PD) was used as a new visible light photosensitizer
for a resin composite of urethane dimethacrylate (UDMA). Photopolymerization efficiency of
UDMA and mechanical properties of experimental resin composite containing DA or PD were
compared with those of camphorquinone (CQ), the most widely used photosensitizer for den-
tal resin composites. Photopolymerization efficiency of UDMA studied by FT-IR spectroscopy
increased with irradiation time and the amount of photosensitizer. The relative
photopolymerization efficiency of UDMA increased in the order of DA <CQ<PD. Mechanical
properties such as Knoop hardness, diametral tensile strength, and flexural strength of the ex-
perimental resin composite prepared by the addition of the photosensitizer into a resin of
UDMA were improved with increasing the photosensitizer content and irradiation time. The
resin composite of UDMA containing DA or PD shows better mechanical properties than that
containing CQ. A heavily filled resin composite containing DA or PD, which has a similar
composition to a commercially available resin composite, Heliomolar® also shows better me-
chanical properties than that containing CQ.

Keywords: visible light photosensitizer, diacetyl, phenylpropanedione, dental resin composzte
urethane dimethacrylate, camphorquinone.
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Scheme 1. Chemical structures of UDMA and photo-
sensitizers.
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Figurel. UV-VIS absorption spectra of CQ

(—--), PD( ) and DA (— —) in ethanol.

Table 1. Physical Properties of Photosensitizers
Used in This Experiment

£

photosensitizers thSlC&] state "max' emax‘
(mp or bp)
cQ solid (199 ) 468 nm 80
DA liquid( 88 C) 419nm 50
PD liquid (217°C) 393 nm 24
* in ethanol.
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Figure 2. FT-IR spectra of UDMA containing 3.0
mol% PD before and after irradiation for 120 sec (KBr
pellet).
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Figure 3. The relationship between mol% of photo-

sensitizers and remaining double bond of UDMA with
irradiation time of 80 sec: (@), CQ; (M), PD;(A), DA.
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and remaining double bond of UDMA aginst 3.0 mol%
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Figure 5. SEM micrographs of resin composites con-
taining (a) untreated silica and (b) silanized silica.
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Table 2. Mechanical Properties of Resin Composites®
in Relation to Photosensitizer Content

mechanical photosensitizer

15 3 45 6

properties (mol%)
cQ 9 11 15 20
( K/HN 2 PD 19 19 23 24
kg/mm DA 27 27 28 28
cQ 24 22 25 27
(fﬁ;s) PD 29 30 30 30
a DA 28 30 31 35
rs cQ 74 85 75 84
MPa) PD 79 84 92 95
a DA 9 98 99 107

@ Visible light was irradiated for 40 sec to front and back sides
respectively.
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Table 3. Mechanical Properties of Resin Compos-
ites® Containing 3.0 mol% Photosensitizer with
Various Irradiation Time

irradiation time

mechanical (sec) 40 60 80 100

properties
cQ 11 12 12 13
(kg'lemI;Inz) PD 19 19 19 21
DA 27 29 30 30
CQ 22 22 22 24
(f/;i) PD 30 30 32 32
DA 30 30 31 31
FS cQ 84 8 90 94
(MPa) PD 84 87 93 102
DA 98 100 102 104

@ Visible light was irradiated for 40 sec to front and back sides
respectively.
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Table 4. Composition of Heliomolar® and Resin
Composites Prepared in This Experiment

Heliomolar® composition composition of
resin composite
compound wt% ocompound wt%
UDMA about 21 UDMA 30
silanized fumed silica 77~79 silanized silica 70
cQ 038 CQ PD,DA 10
DAEM ? DAEM 0.2

Table 5. Mechanical Properties of Resin Compos-
ites® Containing Similar Composition to
Heliomolar®

mechanical KHN

properties DTS FS
2

photosensitizers (kg/mm®)  (MPa) (MPa)
cQ 25 20 64
PD 35 2 69
DA 2 23 72

4 Visible light was irradiated for 40 sec to front and back sides
respectively. i
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