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INTRODUCTION
Determine bioactive effects on dentin and ability of current bioactive dental materials to form hydroxyapatite (HA) is the defining aspect of new dental
materials. In addition to HA formation, dentin integration is a key component to the success of long lasting restorations. The current study’s goal was to evaluate
the bioactive effects of ACTIVA™ BioACTIVE-RESTORATIVE™ (AR) and ACTIVA™ BioACTIVE-BASE/LINER™ (AB) (Pulpdent, Watertown MA) with respect to HA
formation and dentin tubule integration.

PURPOSE

The purpose of this in-vitro investigation was to evaluate and compare HA formation and the integration of two bioactive materials (AR and AB) into dentinal
tubules. This determine was achieve through inspection of surrounding dentinal tubules, the presents of resin tags, and the materials tags were chemically
analyzed using scanning electron microscopy.

MATERIALS AND METHODS
Human dentin samples were sectioned with Isomet diamond wheel saw (Buehler, Lake Bluff, IL). All samples were placed in artificial saliva of phosphate
buffered saline (D-PBS) at 37°C after sectioning. Before samples received respective treatment, they were etched with phosphoric acid (Bisco, Schaumberg,
IL) to provide maximum exposure of the tubules. Dentin discs were treated per manufacturer’s instructions with either AR or AB and placed into Dulbecco’s
phosphate buffered saline at 37°C for three, seven, and 30 days. After respective treatments, specimens were vacuum dehydrated for at least twenty-four
hours before analysis according to SEM preparation protocol. To verify HA formation a scanning electron microscopic (SEM, Zeiss, Germany) and energy
dispersive spectroscopic (EDS, Oxford, United Kingdom) system was utilized. Samples were checked in a longitudinal and transverse planes to the dentinal
tubule for resin tag formation. Chemically analysis for the weight percentages of calcium and phosphorous were performed on the tags, inside the tubules
and intertubular dentin. In addition to the chemical analysis, the ratio of calcium to phosphate was also considered.
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Upper Figures. Result SEM images for AB (left) and AR ( right)
specimens were fractured to reveal a transverse cross section of dentin
on the left after seven days soaking in D-PBS solution. Both larger
images are at 1000x and inset images are at 3000X.
Note: The gap space in the upper image for both AB and AR was the
result of fracturing the specimen in preparation of SEM images.

Lower Figures. Result SEM images for AB (left) and AR ( right)
specimens were fractured to reveal a longitudinal cross section of
dentin on the left after seven days soaking in D-PBS solution. Inset
images reveal each material surface characterization. Both larger
images and inset images are at 3000X.

RESULTS
Both AR and AB produced resin tags integrating into dentinal tubules for all observations via SEM. HA formation was confirmed with presents of calcium and
phosphate by EDS with minimum ratio of Ca/P=1.671. Ca/P ratio for AR ranged from 2.0-2.5 across dentin, tags, and resin. The dentin ratio peaked at 2.6 for
7days otherwise, was 2.2. Tags for AR were consistently 2.3 for each observation. However, the resin started at 2.0 for three day time point, then 2.2 at seven
days, and reaching 2.4 by 30 days.
AB material maintained a Ca/P ratio started at 2.2 for three days, 2.6 at seven days, and reaching 1.8 or near equilibrium at 30 days. Tags within AB sustained a
2.2 ratio for all time points. Dentin near the material interface remained at 2.0 for all intervals.

CONCLUSION
AR and AB both demonstrated excellent dentin tubal integration while consistently producing resin tags. In addition, bioactive component in the form of HA and
other chemicals indicate adequate potential to provide protection in the oral environment.
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