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The biodegradable polycaprolactone-chitosan three-dimensional scaffold
fabricated by melt stretching and multilayer deposition: assessment of

responses of osteoblast and induced new bone regeneration in rabbit models
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Abstract

The ability to repair bone defects in animal models of Polycaprolactone —chitosan three-
dimensional scaffolds containin.g 20% -chitosan (PCL-20%CS) fabricated using the Melt
Stretching and Multilayer Deposition (MSMD) technique was assessed and compared with
commercial scaffolds” for benchmarking. Two calvarium defects of 10 mm in. diameter were
created in each of the nine New Zealand white rabbits. The PCL- 20%CS scaffolds were
rahdomly implanted in one site (group A) while another site was performed with PCL- tricalcium
phosphate (TCP) scaffolds containing 20% TCP (PCL-20%TCP; OsteoporeTM, Singapore)
(group B). At two, four and eight weeks thereafter, new bone regeneration within the defects
was assessed using histomorphometric and rmicro-computed iomography (u-CT) analysis
(n=3/group/time point). By observation, the histological sections showed that the inflammatory
reaction of group A was remarkably more than that of group B. The data analysis indicated that
the average amount of new bone formati‘on of group B was greater than that of group A (p >
0.05). In contrast, the areas where there were remaining scaffolds; of group A-were remarkably
greater than those of group B (p < 0.05). In conclusion, the PCL-20%CS MSMD. scaffolds were
not comparable to the PCL-20%TCP scaffolds for repairing bone defects in terms of inducing
less inflammatory response and enhancing new bone regeneration. However, MSMD

scaffolding is still the technique of choice, but there is still need for some modifications.
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