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Effect of chemical surface treatment on the
push out bond strength of quartz fiber posts
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Table 1

Chemical surface treatment groups on quartz fiber posts

Group Chemical surface treatment
1 no chemical surface treatment
2 24% H,0, 5 minutes
3 24% H,0, 10 minutes
4 30% Hy0, 5 minutes
5 30% H,0, 10 minutes
6 35% H,0, 5 minutes
7 35% H,0, 10 minufes
8 10% NaOCl 10 minutes
9 5% HF 5 seconds

H,0,: hydrogen peroxide, NaOCI: sodivm hypochlorite, HF: hydrofluoric acid
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Fig. 1 Root was embedded in clear acrylic resin along the root long axis using a surveyor
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Fig. 2 Load was applied with a universal testing machine (Instron® 8872, Instron, Fareham, UK) with a cylindrical

plunger (0.8 mm in diameter)
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Fig. 3 The letter was determined for push out bond strength calculation. h: height of specimen, ;. radii of the top

surfaces of the post, r,: radii of the bottom surface of the post
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Table 2 Analysis of means push out bond strength by two-way analysis of variances

Tests of Between-Subjects Effects

Dependent Variable: MPa

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1544.672% 26 59,410 3.877 0.000
Intercept 67393.068 1 67393.068 4397.892 0.000
group 1350.617 8 168.827 11.017 0.000
region 19.469 2 9.725 0.635 0.531
group™ region 174.586 16 10.912 0.712 0.781
Error 3723.71% 243 15.324

Total 72661.460 270

Corrected Total 5268.392 269

a. R Squared = 0.293 (Adjusted R Squared = 0.218)
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Table 3 Mean and standard deviation on push out bond strength of quariz fiber post and root canal wall (Mean

+SD, MPa)

Group/root region Cervical Middle Apical Mean

2) 24% H,0, 5 minutes 12,38+ 2,24 12.08 £ 4.33 12.13 % 4.27 12.20 F 3.612

1) Control 15.66 1 4,28 13.0214.18 10.26 + 4.48 12.99 + 4.73%0
7) 35% H,0, 10 minutes 13.30 + 3.01 14.60 % 4.20 13.74+£4.89  © 13.93 £ 4.013DC
4) 30% H,0, 5 minutes 15914 3.34 15.84 %+ 3.80 15.57 + 4.02 15.77 + 3.600¢4d
3) 24% H,0, 10 minutes 15.98 + 4.40 16.39+ 3.19 15.75 + 2.80 16,04 3,474
6) 35% H,0, 5 minutes 16,36+ 3.17 16.28 % 4.24 16.35 4 4.85 16.33 + 400592
8) 10% NaOCl] 10 minutes 17.86 % 4.57 16.03 £ 3.59 18.20 %+ 2.88 17.36 + 3.74%¢

9) 5% HF 5 seconds 18.23 4+ 2.30 18.99 + 3.52 18.47 £ 416 18.57 & 3.319¢
5) 30% H,O, 10 minutes 19.24 £ 4.50 19.16 % 3.03 18.59 % 5.32 19.00 + 4.24°

*Groups with same superscript letters were not significantly different (p > 0.05).

Cervical: cervical root region
Middle: middle root region

Apical: apical root region
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Table 4 Distribution of failure modes according to the experimental groups (%)
Failure modes

Group ad c/d ad p/c coc cod, p mix ad
1) Control 8 {26.67) 14 (46.67) 1 (3.30) e 7 (23.33)
2) 24% H,0, 5 minutes 13 (43.33) 11 {36.70) 1 (3.30) - 5 {16.67)
3) 24% H,0, 10 minutes 15 (50.00) 12 {40.00) - - 3 (10.00)
4) 30% I1,0, 5 minutes 14 (43.67) 10 {33.33) - - 6 {20.00)
5) 30% H,0, 10 minutes 3 (43.33) 9 (30.0C) 1 (3.30) - 7 (23.33)
6) 35% H,0, 5 minutes 16 (53.33) 12 {40.00) - - 2 (6.67)
7) 35% H,0, 10 minutes 10 (33.33) 8 (26.70) - - 12 (40.00)
8) 10% NaOCl 10 minutes 13 (43.33) 1¢ (33.33) - - 7 (23.33)
9) 5% HF 5 seconds 14 (43.67) 8 (26.70) T — 8 (26.70)

ad c/d: adhesive failure between luting cement and dentin

ad psc: adhesive failure between the post and luting cement

co ¢; cohesive failure within luting cement
co d, p: cohesive failure in root dentine or post

mix ad: mixed adhesive failore
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Effect of chemical surface treatment on the

push out bond strength of quartz fiber posts
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Abstract

Objective To evaluate the push out bond strength of quartz fiber posts after following chemical

surface treatment.

Materials and methods Forty five extracted human mandibular first premolar teeth were sectioned
perpendicular to long axis af the cementoenamel junction. The roots were endodontically treated, and
post spaces were prepared for quartz fiber posts (DT light Post® #1). Posts were divided in 9 groups,
1; posts were not soaked with chemical agent as control group. Group 2 to 7; posts were soaked with
hydrogen peroxide in 3 different concentrations (24, 30 and 35%) for 2 different durations (5 and 10
minutes). Group &; posts were soaked with 10% sodium hypochlorite for 10 minutes and group ¢; posis
were soaked with 5% hydrofluoric acid for 5 seconds. All posts were applying silane. Consequently,
posts were cemented in the prepared root canals using bonding agent (Excite DSC®) and flowable
resin composite {(Multicore flow®). Each root was sliced into six disc of 1 mm thick specimens
representing the coronal, middie and apical regions. A push-out test was performed with an Instron
universal testing machine. Data were analyzed with two-way analysis of variances and Tukey HSD

test at a 95% confidence level,

Results Post surface treatment with 30% hydrogen peroxide for 10 minutes, 5% hydrofluoric acid for
5 seconds, 10% sodium hypochiorite for 10 minutes and 35% hydrogen peroxide for 5 minutes resulted
in a significant increase in push-out bond strength compared to the control group. While the root

region did not affect the push—out bond strength.

Conclusion Post surface treatments with 5% hydrofluoric acid for 5 seconds and 35% hydrogen

peroxide for 5 minutes improved push-out bond strength and reduced clinical chair time.
{CU Dent J. 2013;36:165-76)

Key words: hydrofluoric acid; hydrogen peroxide; post surface freatment; push out bond strength;

sodium hypochlorite
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