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[Abstract] Objective To explore the effects of different pretreatment agents on primary tooth dentin bonding dura-
bility. Methods Forty-two retained primary molars were selected, 24 of which were cut along the mesial and distal di-
rections; thus, 48 samples were obtained for shear bond strength tests, and the other 18 teeth were used for nanoleakage
tests. According to different pretreatments, both experimental samples were divided randomly into three groups (Group
A: distilled water pretreatment group; Group B: 2% chlorhexidine pretreatment group; Group C: 10 mg/mL resveratrol
pretreatment group). The test specimens were prepared, the shear bond strength was tested, and interfacial nanoleakage
evaluation and scanning electron microscope observation were performed to evaluate the effects of different pretreatment
agents on the bonding interface immediately and after aging for one hour with 10% sodium hypochlorite aqueous solu-
tion. Results The immediate shear bond strength results showed that there was no significant difference among the
three test groups. After aging, the shear bond strength of Group C was significantly higher than that of Group A and
Group B (P < 0.05). After aging, the shear bond strength of Group A was significantly lower than the immediate shear
bond strength (P < 0.05), whereas there was no significant difference in shear bond strength before and after aging in

Group B and Group C (P > 0.05). For Group C, there was no significant difference in interfacial nanoleakage before
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and after aging. In addition, among the three groups, Group C had the lowest interfacial nanoleakage (P < 0.05). Conclu-

sion Both chlorhexidine and resveratrol pretreatment can improve the adhesion durability of deciduous dentin, but the

effects of resveratrol are better than those of chlorhexidine.

[Keywords] primary dentin; pretreatment agents; chlorhexidine; resveratrol; shear bond strength; nanoleak-

age; resin-dentin interface; bonding durability
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Table 1  Experimental groups and application sequence of pretreatment agent

Group Application mode

Group characteristic

Group A: control
Group B: 2% chlorhexidine

Group C: 10 mg/mL resveratrol

a,b,c,dl, e f, g h,i
a, b, c,d2, e f, g h,i
a,b,c,d3,e,f, g h,i

Rewetting with distilled water
Rewetting with 2% chlorhexidine

Rewetting with 10 mg/mL resveratrol

a: 37% conventional acid etching (15 s); b: washing with air and water spray (15 s); ¢: drying with air (30 s); d1: dentin rewet with distilled water for 60 s;
d2: dentin rewet with 2% chlorhexidine for 60 s; d3: dentin rewet with 10 mg/mL resveratrol for 60 s; e: the adhesive system single bond universal ap-

plied for 10 s; f: application of air for 5 s at 5 em; g: light activation (10 s, 600 mW/cm?®); h: insertion of 3 increments of resin composite 3M Z250; i: light

activation of each increment (20 s, 600 mW/cm®)
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a: dentin bonding surface; b: shear bond
strength test

Figure 1  The process of shear
bond strength test
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Table 2 Comparison of shear bond strength between groups

x =5, MPa

Group B: 2%  Group C: 10 mg/mL
Group A: control
chlorhexidine resveratrol

Immediate  33.62 + 13.67*  29.36 = 16.65" 40.59 + 16.72"

Aged 17.71 £3.82%  30.46 = 5.77" 39.64 + 10.84"

P 0.013 0.858 0.878
Immediate groups: P s .. 5)=0.386; P 3. ¢)=0.168; P (s .. ¢)=0.594; Aged
groups: P a5 =0.002; P .. )=0.022; Py ) =0.000; Aa ., Ch . Ba: dif-

ferent capital letters show differences regarding rows, and different

small letters shows differences regarding colums, P < 0.05
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Distribution of failure modes after shear bond strength test
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CHX(Immediate) IIDDEE Figure 2 Distribution of failure
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Group A Group B Group C

Immediate

Aged

The immediate fracture modes in group A were adhesive failure and cohesive failure in dentin; the immediate fracture modes in group B
were cohesive failure in dentin and cohesive failure in composite; the immediate fracture modes in group C were adhesive failure, cohe-
sive failure in composite and dentin. The aged fracture modes in group A and group B were adhesive failure and cohesive failure in com-

posite; the aged fracture modes in group C were cohesive failure in dentin. Group A: control; group B: 2% chlorhexidine; group C: 10 mg/

mL resveratrol

Figure 3 Representative SM images of failure modes from groups (X40)
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Table 3 Comparison of nanoleakage results in groups

Score percentage (%) Statistical
Groups Aging mode P
0 1 2 3 4 difference
Group A: Control Immediate 0 73.3 20 6.7 0 B 0.002
Aged 0 13.3 66.7 20 0 Aa
Group B: 2% chlorhexidine Immediate 0 100 0 0 0 B 0.016
Aged 0 66.7 333 0 0 Ab
Group C: 10 mg/mL resveratrol Immediate 0 93.3 6.7 0 0 1.000
Aged 0 933 6.7 0 0 b

Different capital letters in statistical difference cloum show differences regarding different aging modes, and different small letters shows differences re-

garding different groups, P < 0.05, n=15. Aged group @ ...n: P=0.005; Aged group (..o P=0.000; Aged group @...c: P=0.543
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a: scanning electron microscope images, white arrows: distribution area of Ag, the area indicated by the white arrows was the silver ion deposi-
tion at the bottom of the hybrid layer; b: distribution area of Si, the red area was mainly the area of composite resin distribution; c: distribution
area of Ag, the area indicated by the white arrows was the silver ion deposition at the bottom of the hybrid layer; d: distribution area of Ca, the
yellow area was mainly the dentin distribution area; H: hybrid layer; white arrows: distribution area of Ag, the area indicated by the white ar-
rows was the silver ion deposition at the bottom of the hybrid layer; group A: control; group B: 2% chlorhexidine; group C: 10 mg/mL resveratrol
Figure 4 Representative scanning electron microscope images (X1 000) and energy dispersive X-ray spectroscopy analysis of
dentin-bonding interface (X1 000)
B4 PR oK H2 B A 4 T A (X1 000) FTRE HE (0 180 X S oot S BE 1S 73 # (1 000)

Group A %

Group B 3

Immediate(x500) Immediate(x2 000) Aged(X500) Aged(X2 000)

C: composite resin; D: dentin; H: hybrid layer; triangle: resin tags; arrows: crack; resin tags were observed in the dentin tubules of all groups;
the resin tags of group C were longer and denser than group A and B; irregular cracks were observed at the top of the hybrid in aged group A
and group B (as arrows showed); group A: control; group B: 2% chlorhexidine; group C: 10 mg/mL resveratrol

Figure 5 Representative scanning electron microscopy images resin-dentin interfaces from groups
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