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Effect of Dentin Priming of Colloidal Platinum Nanoparticles on the Adhesion of
4-META/MMA-TBB Resin to Dentin before and after Thermal Cycling

Yutaka Igarashi, Fu Jiale, Shinichi Kakuda, Toru Tanaka, Yasuko Nakaoki and Hidehiko Sano

ABSTRACT : The purpose of this study was to investigate the effects of dentin priming of Colloidal Platinum
Nanoparticles (CPN) on dentin adhesion of 4-META/MMA-TBB resin before and after thermal cycling (TC). Eighteen
extracted human third molars, stored in 0.5% chloramine T, were used. The occlusal dentin surfaces were prepared by
cutting the mid-coronal portion of the crown segments and polishing with 600-grit silicon carbide paper under running
water. The dentin surfaces were subjected to one of the following treatments: a) Etching with a 10 % citric acid-3 %
FeCl; solution (control group) ; b) Etching with a 10% citric acid-3% FeCl; solution followed by applying 10% or 100%
CPN as the primer solution. Following this treatment, an acrylic rod was bonded to the etched surface using 4-META/
MMA-TBB resin (Super-Bond, Sun Medical). Specimens were stored in distilled water for 24 h and then were cut
perpendicular to the bonded surface to obtain square-shaped beams with a cross—sectional area of approximately 1.0
mm?. Following the preparation of the beams, TC (0, 10,000, and 20,000 cycles) was conducted between two
temperatures, 5 and 55C , with 60 second cycles. Following the TC, the beam specimens were subjected to micro-tensile
bonding tests (uTBT) at a crosshead speed of 1.0 mm/min to assess the bond strengths. The data were analyzed with
the Games-Howell method (p < 0.05). The resin-dentin interfaces of the tested specimen groups were observed with
SEM and TEM.

The micro-tensile bond strengths (uTBS) of the control group were 29.3 MPa (TC 0 cycle), 36.6 MPa (TC 10,000
cycles), and 32.8 MPa (TC 20,000 cycles). The bond strengths of the 10% CPN group were 304 MPa (TC 0), 40.3MPa

(TC 10,000), and 32.1MPa (TC 20,000 cycles). The 100% CPN groups showed the following bond strengths; 24.2 MPa

(TC 0), 120 MPa (TC 10,000) and 10.7MPa (TC 20,000 cycles) respectively.

The uTBS of the control and 10% CPN group showed no statistically significant differences before and after thermal
cycling. The bond strength decreased significantly in the 100% CPN group after the thermal cycling. The observations of
the resin—dentin interfaces using SEM showed shorter resin tags in the 100% CPN group after the thermal cycling than
in the control and 10% CPN groups. The TEM observations of the resin-dentin interfaces of the groups with CPN showed
the presence of fine particles at the top of the hybrid layer. It was suggested that CPN as a primer solution enhancing

bond strength would be its concentration dependent.

Key Words : 4--META/MMA-TBB resin, thermal cycling, nano-technology, dentin adhesion, colloidal platinum
nanoparticles.
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