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Abstract

The objectives of this research were: 1) to study the efficacy of different light-curing protocols on microhardness
and degree of conversion of two high viscosity bulk-fill resin composites (Filtek™ One Bulk Fill and Tetric® N-Ceram
Bulk Fill) and a conventional resin composite (Filtek™ Z350XT), and 2) to evaluate the correlation between two
variables. Ninety-six resin composite specimens (size 2x4 mm and 4 mm height) were fabricated in vitro from class I
cavity in extracted human molar. For each composite material, specimens (n=32) were divided into 4 groups (n=8)
according to light-curing protocols (group A: occlusal 20 s, group B: occlusal 40 s, group C: occlusal 10s + buccal 10s
and lingual 10s and group D: occlusal 20 s + buccal 10s and lingual 10s). Degree of conversion of each specimen
was evaluated using the Raman spectroscopy technique in two depths (0 mm and 4 mm depth). Microhardness was
evaluated using the Knoop microhardness tester at three depths (0 mm, 2 mm, and 4 mm depth). Data were analyzed
using three-way ANOVA, one-way ANOVA, Games-Howell post-hoc test and Pearson’s correlation at a confidential
level of 95%. Light-curing protocols and depths affected mean degree of conversion values and mean microhardness
values of all materials significantly (p<0.05). At 4 mm depth, when both of the bulk-fill resin composites were cured
by the group A protocol, mean degree of conversion values and mean microhardness values were significantly lower
than the other curing protocols (p<0.05). Similar results were found when curing of conventional resin composite at
2 mm depth. Only group D of Filtek™ One Bulk Fill showed acceptable depth of cure. Microhardness ratios and degree
of conversion ratio were correlated (p<0.001) in all materials. In conclusion, an appropriate light-curing protocol depends
on the type of product being used. An additional curing time from the manufacturer’s recommendations may be

advised since it can lead to higher degree of conversion and microhardness of materials.

Keywords : Knoop microhardness, Degree of conversion, Class Il cavity, Light-curing protocol,

High viscosity bulk-fill resin composite
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Figure 1 Diagrammatic presentation of resin composite specimen’s preparation (1.1 lower first molar 1.2 the occlusal surface of

tooth was horizontally cut down to deepest part of the pit and fissure 1.3 Class Il cavity after cavity preparation)
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0 mm depth (Top of specimen)

2 mm depth

4 mm depth (Bottom of specimen)
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Figure 2 Resin composite specimen after removed from cavity
and the areas that were measured degree of conversion

and microhardness
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Table 2 Mean microhardness values of each light-curing protocol in all materials

Mean (SD) of microhardness (KNH)

Materials Light-curing protocols Depths (mm)
0 2 4
Filtek™ One Bulk Fill A 98.41 (3.86) ™ 77.02 (3.41) 62.56 (3.31) <

111.69 (3.22) *
105.70 (4.61) **

105.85 (3.19)

77.93 (4.75)
83.60 (5.91) "

93.14 (3.80)

69.06 (3.80) 5
72.46 (3.47) =

84.92 (6.09)
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Table 2 Mean microhardness values of each light-curing protocol in all materials (cont.)

Mean (SD) of microhardness (KNH)

Materials Light-curing protocols Depths (mm)
0 2 4

Tetric N-Ceram® Bulk Fill A 65.01 (2.43* 54.78 (2.56)* 41.12 (5.20)*
B 83.94 (5.43)" 70.78 (5.62)" 53.47 (3.77)"

C 77.78 (2.23)" 66.65 (1.82)"° 52.17 (3.11)%*

D 83.23 (3.08)" 70.47 (3.09)*° 56.10 (3.50)

Filtek™ Z350XT A 88.86 (5.24) 69.90 (4.18)% 43.32 (4.69)"

B 102.41 (3.18'* 83.08 (5.15)" 47.85 (5.58)"

C 98.35 (4.33)"* 84.82 (3.74) ™ 43.99 (3.92)"

D 104.41 (4.30) ™ 88.73 (2.85)% 52.49 (4.44)"

Group with the same uppercase letter in each column are not statistically different (p>0.05)

Group with the same lowercase letter in each row are not statistically different (p>0.05)

AI5N9 3 UANIANRAYUSUIUNISIIANOAILDTYDIUAAY T5NTAIUE U TUITUUI AL HAH AT

Table 3 Mean degree of conversion values of each light-curing protocol in all materials

Mean (SD) of degree of conversion (%)

Materials

Light-curing protocols

Depths (mm)

4

4

Filtek™ One Bulk Fill

52.35 (3.61) ™
56.47 (3.56) ™
51.94 (3.74)%
54.40 (2.84)

44.43 (4.57) %
51.98 (3.45) *
45.87 (3.60)*
50.42 (2.16) "

Tetric N-Ceram® Bulk Fill

48.52 (1.68) ™
52.22 (0.92) *
44.99 (1.08) ™
49.27 (1.04) **

36.69 (2.31)"
45.93 (1.87)"%
40.79 (1.74)"
45.62 (1.82) *°

Filtek™ Z350XT

o N @ » O N @ » O N @@ >

57.01 (1.26) *
56.99 (2.37) **
52.78 (2.47)"
55.94 (3.11)"

4452 (1.71) ™
47.32 (4.96)
41.59 (4.13) ™
44.44 (5.90)

Group with the same uppercase letter in each co

Group with the same lowercase letter in each row are not statistically different (p>0.05)
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umn are not statistically different (p>0.05)



Percentage of bottom-to-top microhardness ratio
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Figure 3 Percentage of bottom-to-top microhardness ratio of specimens in all materials

Percentage of bottom-to-top degree of conversion ratio
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Figure 4 Percentage of bottom-to-top degree of conversion ratio of specimens in all materials
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