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Influence of Curing Condition on Bone Formation
on the --META/MMA-TBB Resin

Maki Sunosaki®, Tsutomu Sugaya and Masamitsu Kawanami

ABSTRACT : 4-META/MMA-TBB resin (Super-Bond C&B, Sun Medical, Japan) has been shown to not only possess
remarkable adhesion to dentin and bone, but also to have biocompatibility with connective or bone tissue. New bone
formation was reported to have been observed directly on cured resin. The curing condition influences the
biocompatibility of the resin. In this study, we evaluated bone formation on the surface of 4-META/MMA-TBB resins
that were cured under various conditions. To create the implantation rods, Super-Bond was cured anaerobically in a
polypropylene tube that was 1 mm in diameter and broken into segments that were 5 mm in length. The right and left
femora of Wistar rats (10 weeks old) were trephined to create a medullary cavity that was 1 mm in diameter, and the
rods were implanted following curing under one of the following three conditions: Group 1, curing in bone marrow
immediately after Super-Bond mixture was applied to the surface of the rods; Group 2, curing in air for 24 hours after the
mixture was applied in the same way as in Group 1; and Group 3, curing under an air barrier?whereby the rods were
implanted without any processing. Histological specimens were prepared at 2 and 8 weeks post-operation and the
sections were stained with H-E (hematoxylin-eosin staining). Measurements including both the rates of bone formation
and the direct contact of new bone with the resin were taken. Super-Bond disks (1X5x5 mm) were cured anaerobically
by using a celluloid strip to form a barrier to the air. The disks were immersed in the bone marrow for 10 minutes under
one of the three curing conditions mentioned above, followed by 20 minutes of ultrasonic irrigation. Then, they were
observed under SEM (scanning electron microscopy) and analyzed by FT-IR (fourier-transform infrared spectroscopy).
Two weeks following implantation, newly-formed bone was observed in the surrounding area of the whole implanted
rods, and soft tissue had formed between the rod and bone. Eight weeks later, the rate of bone-resin contact in the group
in which curing was done in the bone marrow was 15.4%, which was significantly higher than that of the other two
groups. Under SEM, a rough layer (2-3 um thickness) was observed to be strongly adhered to the surface of the disks
cured in bone marrow. Additionally, amide 1 and amide 2 bands were detected in this layer by FT-IR analysis. It is
therefore possible that the rate of bone-resin contact, namely adhesion of bone marrow to the resin surface, can be
improved when 4-META/MMA-TBB resin is cured in bone marrow.

Key Words : 4--META/MMA-TBB resin, Curing condition, Biocompatibility, Bone-resin contact
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