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Tissue response and biodegradation of PLA bone screw and plate
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The purpose of this inverstigation is to study the tissue response and degradation of
PLLA in bone tissue. The materials used in this study included PLLA bone screws
and bars which were composed of 5% D-form and 95% L-form polylactide. 18 PLLA
bone screws with 8 mm in length, 2mm in diameter,24 PLLA bars (2x6x2.5 mm3)and
6 PLA plate were studied and 6 commercial plate and screws were control,
(manufactured by Macropore) were control. 24 New Zealand white rabbits (3-4
months old, 3-4 kg weight) were the test animals, and they were divided into three
groups (A and B ~ C) proceeding in this study. In group A : One PLLA screw and one
commercial screw were implanted in the right tibia. Two PLLA screws were
implanted in the left. Furthermore, one PLLA bar was implanted in both right and left
tibia respectively with onlay model in group B. Also,one PLLA plate was implanted
in the left tibia and one commercial plate in the right respectively with onlay model in
group C . Many tests were done on each sample in 1, 4, 8 and 12 weeks which
included the observation of tissue response in group A, and the change of three-points
bending, weight loss, molecular weight, crystallinity and morphology of fracture
surface by scanning electronic microscopy ( SEM ) in group B, and the change of
three-points bending, weight loss and molecular weight in group C. It was clear that
the tissue response in group A revealed good biocompatibility.Otherwise, it was
showed that there was no difference in weight loss until 12 weeks, and the initial
bending strength was 147-157 MPa. The molecular weight also decreased from 102
kDa to 67 kDa. It is clear that the bending strength decreased while the molecular
weight decreased during the degradation process, but there was no weight loss at the
same time in group B. In group C : The initial bending strength of commercial plate is
stronger than controle (50 MPa : 35 MPa) which is due to its thickness. Though, that
strength decreased to 78% in 4 weeks and 58% in 12 weeks compared with controle
group : 100% in 4 weeks and 74% in 12 weeks. It is evident that the self-manufactured
plate by injection method has lower molecular weight but maintain strength long
enough than commercial one. Conclusion: These results suggest that the BTO screws
and plates are good biocompatable. They are potential products in the field of oral —
maxillofacial devices in the future.



