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Effect of Waiting Interval Before Light Curing
on Bond Strength of Resin Modified Glass
lonomer Cement Under Simulated Pulp Pressure
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Abstract

Objectives: The aim of this study was to
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evaluate the effect of waiting interval before light
curing on dentin bond strength of resin modified glass
ionomer cement under simulated pulpal pressure
condition.

Methods: Ninety extracted third molars were
used in this study. The occlusal enamel was ground
to expose a flat surface of dentin. Dental root and
pulp were removed. The tooth segments were attached

to pulp pressure stimulation in order to produce
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a pressure of 15 cmH2O at the dentine surface. The
teeth were randomly assigned into 2 groups, 40 of
each restorative material: Fuji IT LC" and Vitrebond ™
Plus. Each material group was divided into 5
subgroups of waiting interval before light curing:
immediate, 1-, 2-, 3- and 4-min delayed light-curing.
All bonded teeth were sectioned to beam-shaped
specimens at a cross-sectional area of 1 mm2 and
then subjected to the microtensile bond test. The
debonded specimens were determined for failure
mode by scanning electron microscope (SEM). The
data were analysed by one-way ANOVA analysis,
Duncan’s multiple-range test and independent t-test
at the confidence level of 95%.

Results: There were significant differences
among various waiting interval groups (Vitrebond™
Plus p<0.001, Fuji Il LC"p=0.02). For Vitrebond "™
Plus with 2- and 3-min delayed light-curing showed
the highest microtensile bond strength. For Fuji 11
LC" with immediate light curing, 1- and 2-min
delayed light-curing showed the highest bond
strength. Vitrebond ™ Plus showed more significantly
adhesive failure than Fuji II LC" at all waiting
intervals.

Conclusions: The proper waiting intervals
before light curing in RMGIs was different. In present
study, the proper time to start light-curing was 2-3
min after placement for Vitrebond™ Plus and

immediate to 2-3 min after placement for Fuji II LC".

Keywords: resin modified glass ionomer cement,
waiting interval, pulp pressure, microtensile bond

strength
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Distilled water

Pulpal pressure 15
cm H,0

Dentin surface
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Figure 1 Schematic representation of the apparatus used
to produce 15 cmH20 pulp pressure
a1l 1 ngunsvaReeiie
Table I  Experimental groups
Group Material Waiting interval,
delayed light-curing
(min)
VBP 0 0 min
VBP 1 Vitrebond ™ 1 min
Plus
VBP 2 2 min
VBP 3 3 min
VBP 4 4 min
FJ O 0 min
FI1 Fuji 11 LC* 1 min
FJ2 2 min
FJ3 3 min
FJ 4 4 min
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Table 2 Trade names, manufacturers, compositions and application techniques of materials
Material Batch number Composition Procedure
GC Dentin 1507101 90% Distilled water Apply dentin conditioner for 20
Conditioner (GC Corp; 10% Polyacrylic acid seconds.
Tokyo, Japan) Rinse with water and gently air-
dry.
Fuji I LC* CAPSULE 1503111 Powder: 100% Aluminosilicate glass Mix for 10 seconds.
(GC Corp; Tokyo, Japan) Liquid: 20-30% Distilled water Apply cement into silicone
20-30% Polyacrylic acid mould.
30-35% HEMA » Light cure for 20 seconds.
<10% UDMA
<1% Camphorquinone
Vitrebond ™Plus (3M N735536 Paste A: 70-80% Silane treated glass | ¢ Mix paste and liquid for 15
ESPE; USA) 10-20% HEMA seconds.
1-10% Water * Apply cement into silicone
<2% Silane treated silica mould.
<2% Bis-GMA » Light cure for 20 seconds.
Liquid B: 40-50% Copolymer of acrylic
acid and itaconic acid
30-40% Water
15-25% HEMA
Scotchbond™ N465871 60-70% Bis-GMA » Apply adhesive cover restoration
Multi-Purpose Plus 30-40% HEMA and dentin surface.
(3M ESPE; USA) <0.5% Triphenylantimony « Light cure for 20 seconds.
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Table 3  Mean and standard deviation of micro tensile
bond strength (MPa) n = 32
Time inter- Microtensile bond strengths
vals, delayed (Mean=SD)
light-curing
Vitrebond™ Plus Fuji I1 LC®
Capsule
0 min 8.23 +2.28" 30.62 + 6.40a°
1 min 9.22 +2.44" 30.56 +5.11a°
2 min 11.39 +3.35¢ 30.54 + 6.08a”
3 min 11.38 + 2.46" 27.28 +5.39b°
4 min 10.00 = 2.48" 27.27 £5.83b

A different letter means a significant difference in each
column, a different number means a significant difference
in each row. (p<0.05)
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Figure 3 SEM evaluation of microtensile bond strength fracture surface of RMGIs to dentin

a) Dentin side of VBP group’s specimen, the largest part of the fracture occurred as adhesive failure between dentin
and RMGI (A). The area indicated with R represents the cohesive failure within RMGI.
b) Dentin side of FJ group’s specimen, the largest part of the fracture occurred as cohesive failure within RMGI (R).

The area indicated with A represents the adhesive failure between dentin and RMGI
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Figure 4 Bar chart represents percentage of failure mode among the groups and materials
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C

Uil 5
Figure 5 SEM evaluation of RMGls-dentin interface
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a) and b) showed VBP-dentin interface at magnification 700X and 2,500X respectively.

¢) and d) showed FJ-dentin interface at magnification 700X and 2,500X respectively. There were the thin hybrid layer

about 0.5-1 micron in FJ-dentin interface at the arrow point while this could not be detected in VBP-dentin interface.

D = dentin, HL = hybrid layer, R = resin modified glass ionomer cement.
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