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Effect of calcium carbonate on bone formation on 4-META/MMA-TBB resin

Masaru Henmi, Tsutomu Sugaya, Megumi Nakatsuka and Masamitsu Kawanami

ABSTRACT : The 4-META/MMA-TBB resin has been used for root-end sealing following apico—-ectomy and the
bonding treatment of vertical root fractures as it results in high tensile strength and is biocompatible. However hard
tissue is rarely formed on the resin.

This study aims to develop the resin so that hard tissue will formed on the surface, and transplanted 4-META/MMA-
TBB resin containing calcium carbonate and evaluated the effect of the bone formation on this resin.

Calcium carbonate granules with grain sizes of 5-10um were mixed with the polymer powder of 4-META-MMA/TBB
resin at 0, 30, and 60% weight ratios, and the mixtures were cured in lmm in diameter cylinder shapes and were broken
at 5bmm lengths for the transplantation samples.

Two places of the right and left femurs of rats were trephined into a medullary cavity of Imm diameter and the
samples were transplanted so that the basal part reached into the medullary cavity.

Decalcified slice of specimens and stained with H-E staining and were observed for newly-formed bone surrounding
the resin, the ossification state of the basal part of the sample with light microscopy, and the ossification rate and other
parameters were measured 2 and 8 week postoperatively. Further, the interface between the resin and the newly—formed
bone of some of the 8-week samples were observed with SEM.

At two weeks, few inflammatory cells were found in the three groups, and newly-formed bone was observed
surrounding the whole of the samples. In the 0% and 30% groups, histomorphologically, these was thick soft tissue
between the sample and the newly—formed bone, in the 60% group. The soft tissue was thin at eight weeks, the newly-
formed bone was not directly in contact with the sample in the 0% group, but the 30% and 60% groups showed bone
contact without intervening soft tissue. At 2 weeks, rate of the contact between bone and sample was 0%, in the 0% and
30% groups, and 0.6+ 1.5% in the 60% group, without statistically significant differences among the samples. At 8 weeks,
the rates were 0%, 6.6 £6.5%, 18.3+8.9% respectively, and the 60% group showed a statistically significant difference
compared with the 0% group.

The SEM showed rigid interdigitation between the resin containing calcium carbonate and newly—formed bone in the
60% group.

These results suggested that calcium carbonate filler in cured 4META/MMA-TBB resin can facilitate direct contact

and interdigitation between resin and newly formed bone.
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