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In vivo biocompatibility and degradation of novel Polycaprolactone-Biphasic

Calcium phosphate scaffolds used as the bone substitute
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Abstract: Biocompatibility and degradation behaviors of the poly e-caprolactone (PCL)-Biphasic
Calcium Phosphate (BCP) scaffolds fabricated by “modified Melt Strétching and Multilayer
Deposition (mMMSMD)” technique were evaluated in rat models and compared with those of the
PCL-20% B-tricalcium phosphate (TCP) scaffolds commercially fabricated by Fused Deposition
Modeling (FDM) for benchmarking. The study groups including; Group A: PCL - 20% BCP
mMSMD scaffolds and Group B: PCL-20% TCP FDM scaffolds were implanted subcutaneously
in twelve male Wistar'rats. On day 14, 30, 60 and 90, the specimens including the scaffolds and
surrounding soft tissue were biopsied (n=9/group/time point). After fixing the specimens in
formalin, their dimensional changes between pre- and post-operation were assessed using the
Micro-Computed Tomography (u-CT) analysis (n=6/group/time point). After the p-CT analysis,
the specimens were sectioned and stained with Hematoxylin and Eosin (H&E) and Masson's
trichrome (MT). Degree of inflammation, collagen formation and new vessel regeneration of the
surrounding tissue were descriptively evaluated. Changes of molecular weight of the scaffolds
between pre- and post-operation were comparatively assessed using the Gel Permeation
Chromatography (GPC) (n=3/group/time point). The histological features of both groups
demonstrated that degrees of inflammation were very low and formation of collagen and new
blood vessels throughout the scaffolds increased with time. The data of p-CT analysis

demonstrated that the scaffolds of both groups degraded with time. However, the GPC analysis



showed that their molecular weights were slightly changed over the observation periods. The
differences of those parameters between pre- and post-operation and between the experiments
groups were not significantly different (p > 0.05). In conclusion, the PCL - 20% BCP mMSMD
scaffolds were biocompatible and they could degrade with time when implanted in animal tissue.
Their properties were comparable to those of the commercial PCL-20%TCP scaffolds.
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