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THE POLYMERIZATION RATE AND THE DEGREE OF CONVERSION OF
COMPOSITE RESINS BY DIFFERENT LIGHT SOURCES
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'Department of Conservative Dentistry, College of Dentistry, Seou! National University
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Objectives: The purpose of this study was to observe the reaction kinetics and the degree of polymeriza-
tion of composite resins when cured by different light sources and to evaluate the effectiveness of the blue
Light Emitting Diode Light Curing Units (LED LCUs) compared with conventional halogen LCUs.

Materials and Methods: First, thermal analysis was performed by a differential scanning calorimeter
(DSC). The LED LCU (Elipar Freelight, 320 mW/a*) and the conventional halogen LCU (XL3000, 400 m¥/
ar) were used in this study for curing three composite resins (SureFil, Z-250 and AEliteFLO). Second, the
degree of conversion was obtained in the composite resins cured according to the above curing mode with a
FTIR. Third, the measurements of depth of cure were carried out in accordance with ISO 4049 standards.
Statistical analysis was performed by two-way ANOVA test at 95% levels of confidence and Duncan’'s pro-

cedure for multiple comparisons.

Results: The heat of cure was not statistically different among the LCUs (p » 0.05). The composites cured
by the LED (Exp) LCUs were statistically more slowly polymerized than by the halogen LCU and the LED
(Std) LCU (p € 0.05). The composite resin groups cured by the LED (Exp) LCUs had significantly greater
degree of conversion value than by the halogen LCU and the LED (Std) LCU (p = 0.0002). The composite
resin groups cured by the LED (Std) LCUs showed significantly greater depth of cure value than by the
halogen LCU and the LED (Exp) LCU (p € 0.05). (J Kor Acad Cons Dent 29(4): 386-398, 2004)

Key words : LED light curing units, DSC, Heat of cure, Maximum rate of heat output, Peak heat flow
time, Degree of conversion, Depth of cure
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Table2. Composite resins used in this study
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Resin Shade Type Filler Fiiler content Photo~ Manufacturer
size (um) (wt%) initiator
SureFil Hybrid 0.01-3.8 899 Camphoro Dentsply Milford,
(645211) (0.8 ave.) -quinone U.S.A.
7Z-250 Hybrid 0.01-3.5 77-87% Camphoro 3M,ESPE, St.Paul.,
(247865) (0.6 ave.) ‘ -quinone U.S.A.
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Figure 3. Heat of cure (-AH : J/g) of each resin with
different light sources.

Table3. Heat of cure (-AH : J/g) of each resin with different light sources

Materials Surekil 7Z-250 AEliteFLO

LCU Mean (SD) Mean (SD) Mean (SD)
XL 3000 26.97 (0.66)° 29.97 (0.94)° 70.05 (0.88)°
Freelight (Std) 25.71 (0.62)® 29.55 (1.66)" 71.35 (2.04)°
Freelight (Exp) 26.24 (0.21)" 29.67 (0.53)" 71.13 (0.47)"

Different letters(a,b.c) indicate statistically significant differences on the horizontal line (p { 0.05).
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Table4. Maximum rate of heat output (watt/g)

Materials SureFil Z-250 AEliteFLO

LCU Mean (SD) Mean (SD) Mean (SD)
XL 3000 1.76 (0.29)° 2.53 (0.34)° 3.79 (0.66)°
Freelight (Std) 1.64 (0.08)® 2.47 (0.13)» 3.43 (0.06)°
Freelight (Exp) 1.43 (0.04)* 2.04 (0.03)** 3.41 (0.06)**

* Indicates statistically significant differences on the vertical line (p ¢ 0.05).
Different letters (a,b,c) indicate statistically significant differences on the horizontal line (p ¢ 0.05).

Table5. Mean time to reach peak heat output(sec)

Materials SureFil 7Z-250 AEliteFLO

LCU Mean (SD) Mean (SD) Mean (SD)
XL 3000 10.59 (0.66) 11.89 (0.41) 17.59 (2.43) 1
Freelight (Std) 11.44 (1.69) 13.71 (0.59) 19.74 (0.67) T
Freelight (Exp) 15.56 (0.71)* 14.62 (0.35)* 23.10 (1.68)* 1

* Indicates statistically significant differences on the vertical line (p ¢ 0.05).
t Indicates statistically significant differences on the horizontal line (p ¢ 0.05).

5 0 kY
T4 00 XL3000 £IXL3000
I3
z 1 3 Freelight(Std) r‘L % Freelight(Std)
§ 35 B Freelight (Exp) T 0 M Freelight({Exp)
5 3 =z
3§ 15 1 E
HELI I 3
£
= M e
g - :
Z 05 L
=
SureFil 7-950 AEliteFLO SureFil 7-250 AFliteFLO
Composite Resin Composite Resin
—
Figure 4. Maximum rate of heat output (watt/g). Figure 5. Mean time to reach peak heat output (sec).

Table6. Degree of conversion (%) of each resin with different light sources

Materials SureFil 7~-250 AEliteFLO

LCU Mean (SD) Mean (SD) Mean (SD)
XL 3000 42.58 (4.23)® 59.05 (2.32)* 65.61 (1.24)
Freelight (Std) 41.92 (3.44) 58.83 (0.95)° 65.07 (1.80)°
Freelight (Exp) 44.84 (3.71)* 58.11 (1.65)° 71.51 (1.19)*

* Indicates statistically significant differences on the vertical line (p ¢ 0.05).
Different letters {a,b,c) indicate statistically significant differences on the horizontal line (p ¢ 0.05).
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Table7. Depth of cure (mm) of each resin with different light sources

Materials SureFil Z-250 AEliteFLO

LCU Mean (SD) Mean (SD) Mean (SD)
XL 3000 1.67 (0.07) 2.17 (0.15) 1.59 (0.04)
Freelight (Std) 1.97 (0.03)* 2.32 (0.13)* % 1.77 (0.08)*
Freelight (Exp) 1.68 (0.05) 2.04 (0.03) 1 1.56 (0.07)

* Indicates statistically significant differences on the vertical line (p { 0.05).
t Indicates statistically significant differences on the horizontal line (p ¢ 0.05).

0 XL3000
1 Freelight(Std) )
B Freelight(Exp)

Degree of conversion(%)

SureFil Z-250 AFliteFLO
Composite Resin

Figure 6. Degree of conversion (%) of each resin with
different light sources.
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Graph 1. DSC thermogram of Z-250 when cured
with Elipar Freelight (Std)-LED

g A3 B 24019 TR/ (p ( 0.05)% HRe T/
(p € 0.05)l webAl frefgh zbol & Uebdla, 35719

Hdel Aoae-& AR AeRe K@ Ao} ¢l
At (p > 0.05). Ehpar Freehght (Std) 2 F3e 257t
XL 3000, Elipar Freelight (Exp)® %3t 42t} £
oetAl TFAol7F o A1 (p € 0.05), XL 30002

0 X1.3000
25 0 Freelight(Std)
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Depth of cure{mm)

SureFil 7-250 AEliteFLO
Composite Resin

Figure 7. Depth of cure (mm) of each resin with different
light sources.
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Graph 2. FTIR spectrum of SureFil when cured
with Elipar Freelight (Std)-LED
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%19 73% 7-2500] SureFﬂur AEhteFLOED} 94 3
A v 72 FEEE B2 (p € 0.05), SureFil#
AEhteFLOZlOﬂt frejeue z}ol—a— HolA] Ftrt. 99
BE Ao A ARRE R fo¢E2 p = 0.05¢]th
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