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ABSTRACT

Background: ACTIVA BIioACTIVE restorative is aself-adhesive resin
modified glass ionomer cement with a hydrophilic ionic resin matrix that
improves its resilience and facilitates the diffusion of active ions with a
potential chemical bonding ability to healthy and diseased tooth tissues,
which is relevant in the minimal invasive dentistry. The aim of this study
was to investigate the material’s bonding efficacy and assess the interfacial
morphology of debonded sound and carious dentine surfaces immediately
and post two-months of storage in simulated body fluid (SBF) at 37°C.

Materials and Methods: Sixty-four permanent mandibular 1% molars,
sound and those with natural occlusal caries containing caries-affected
dentine (CAD), following the International Caries Detection and
Assessment System (ICDAS), score 4, were collected (n=32 per substrate)
and hemi-sectioned longitudinally. The buccal half of each tooth was
embedded in acrylic resin block exposing the dentine surface. Each
prepared substrate (sound and CAD) was conditioned with 10% polyacrylic
acid for 20 seconds followed by the application of Activa™ BioActive
(Pulpdent Corp., USA) and Fuji Il LC (GC Corp. Japan) per the
manufacturers’ instructions. Shear bond strength (SBS) was performed
after 24 h and 2 months of storage in SBF. The debonded surfaces were
examined via digital microscope (50x) to determine the mode of failure,
followed by scanning electron microscope (SEM) examination to analyse
the ultra-morphology of these substrates (30 x, 500 x, 2500 x). Data were
analysed statistically using three-way ANOVA and Bonferroni post-hoc
tests were employed to calculate the significant factors (alpha level=0.05)
in SBS values among tested groups. Pairwise comparison test was used
(p<0.05) to determine the effect of storage time on the SBS of each

material per substrate and the difference between substrates.



Results: The results showed that Activa exhibited lower SBS to sound and
CAD than F2LC immediately and post-ageing (p=0.000). There was a
pronounced improvement in SBS of F2LC to CAD (p=0.000) over time,
with no statistically significant effect of ageing on sound dentine
(p=0.309). In contrast, Activa showed stable SBS to sound and CAD
immediately and post-ageing (p>0.05). However, the presence of minerals-
like deposits observed by SEM attached to the aged debonded dentine
surfaces obliterating the exposed dentinal tubules might support the
potential ability of Activa Bioactive for tissue repair.

Conclusions: it can be concluded that the bond strength of Activa to sound
and CAD was lower than F2LC, but the bond stability and sealing ability
might be beneficial in minimal invasive treatment with a suggestion to
be overlaid by aresin composite coverage when used in stress bearing

arcas.
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