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Fig. 1
C: core L: width, h: thickness)

Illustration of the cutting line to prepare stick—shaped specimen for microtensile bond strength test (P: post,
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Table 1 Mean microtensile bond strengths and standard deviation of fiber post and resin composite core material
(Mean = SD, MPa)

Group Microtensile bond strength
Silane 24.19 £ 4112
Bonding agent 31.11 £ 4.07°
Silane + bonding agent 32.53 4 4.71°
37% H,PO, 1 min + silane 33.17 + 3.38°
37% H,PO, 1 min + bonding agent 35.12 +5.590¢
37% H,PO, 1 min + silane + bonding agent 36.95 £ 3.90¢

-X'Groups with same superscript letters were not significantly different (p>0.05).

A9 2 W ANAYINANLIASTBIUARTNEN

Table 2  Failure modes of each group

Failure modes

Group
Adhesive Cohesive Mixed
Silane 20 — —
Bonding agent - 20 -
Silane + bonding agent - 20 -
37% H,PO, 1 min + silane 5 12 3
37% H,PO, 1 min + bonding agent 2 13 5

37% H,PO, 1 min + silane + bonding agent - 15 5
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Fig. 2

SEM images (500x) of non-treated post surface in longitudinal (A) and cross-section (B) showed that

post surface was smooth and no exposed fibers. SEM images of treated post surface with 37% phosphoric

acid for 1 minute in longitudinal (C) and cross-section (D) showed the dissolution of resin matrix that

resulted in rough and exposed fiber surface.
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Effect of phosphoric acid on microtensile
bond strength between dimethacrylate-based
fiber post and resin composite core material
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Abstract

Objective To evaluate microtensile bond strength between dimethacrylate-based fiber post and resin
composite core material after post surface treatment with phosphoric acid followed by silane and/or

bonding agent.

Materials and methods Thirty FRC Postec Plus® were divided into ¢ groups by application of post
surface with group 1 silane, group 2 bonding agent, group 3 silane and bonding agent. Group 4-6: post
surface were etched with 37% phosphoric acid for 1 minute and followed by application of silane
(group 4), bonding agent (group 5), and silane and bonding agent (group ¢). The surface-treated post
was placed at the center of a cylindrical plastic matrix. Multicore® Flow was injected into the matrix
band and light-activated. The post-core units were cut into twenty stick-shaped specimens per group
for microtensile bond strength test. Modes of failure were classified by stereomicroscope (40x). Data were

analyzed with two-way analysis of variances and Dunnett’s T3 at a significance level 0.05 (p<0.05).

Results Post surface treatment with phosphoric acid followed by silane and bonding agent showed
the significantly highest microtensile bond strength. Whereas silanization without phosphoric acid
etching showed the significantly lowest microtensile bond strength and adhesive failure. The most of

specimens in other groups demonstrated cohesive failure in fiber posts.

Conclusion Post surface treatment with 37% phosphoric acid for 1 minute followed by silane and/or
bonding agent can increase microtensile bond strength between dimethacrylate-based fiber post and

resin composite core material.
(CU Dent J. 2015;38:155-164)

Key words: bonding agent; dimethacrylate, tiber post; microtensile bond strength; phosphoric acid; silane
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