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A new development of an interface-reinforcing poly acid-RMGI adhesive system for
secure bonding to finishing-irradiated dentin by Er:YAG laser

FUJITANI, Morioki
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In order to develop a new resin bonding system suitable for Er:YAG
laser-finish irradiated dentin, an acid conditioning with 10% citric acid + 2% ferric chloride
solution and priming with hydrophilic monomers consisting mainly of 4-MET and HEMA, followed by
bonding with polyacid-based resin-modified glass ionomer (RMGI) bonding material was developed and

the adhesive properties of the resin were investigated.
The three-step RMGI-based bonding system was found to transitionally approximate both the physical

and mechanical properties of normal dentin and resin at the laser-irradiated bonding interface,
resulting in improved adhesion of the resin.
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‘Observation of failure modes
(stereoscopic microscopy,
scanning electron microscopy)
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No irradiati Irradiation at low output power Irradiation at low output power plus finishing irradiation
Dentin Surface treatment 0 pactation (50 mJ/1 pps) (50+150 mJ/1 pps)
24h TC 24h TC 24h TC
NT group 11633 4 —F — - -
Fe group 23.5(5.6)°° 8.502.3)°% 128 (4.6)° 106 (4.2)' 10.0 (5.8)7 5.108)%
Pr group 259 (4.8)bh 315 (25)° 26.8 (4.6)d' 22.3(64) 26.6 (3.2)”‘ 23.0 (6.9)rJ

Bond strengths are shown as the mean (SD). n=12
* Significant differences between values marked with the same letter (p < 0.05).

§ Test could not be performed because of interfacial dissociation that occurred during sample preparation.

100%
90%
80% Il cohesive failure in RMGI
70% [7] Dentin-RMGI adhesive failure
60% 7] Mixed-mode failure (cohesive failure i dentin
plus cohesive failure in RMGI)
sox Mixed-mode failure (Dentin-RMGI adhesive failure plus cohesive failure in RMGI)
40%
D Mixed-mode failure (Cohesive failure in dentin plus dentin-RMGI adhesive failure)
30%
S0 53 cohesive failure in dentin
10%

RMGI: Resin-modified gass-ionomer bonding system
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finishing irradiation
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