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Abstract

This study investigates the in vitro biodegradation behavior of core-shell structured nanofibrous
scaffolds composed of polycaprolactone (PCL), gelatin (Ge), and hydroxyapatite (HA), fabricated
by coaxial electrospinning. Scaffolds containing different amounts of HA nanoparticles (0, 10,
and 20 wt.% in the gelatin shell) were crosslinked with glutaraldehyde and incubated in phosphate-
buffered saline (PBS) at 37°C for 28 days. Morphological analysis post-degradation using
scanning electron microscopy (SEM) revealed distinct changes. The PCL/Ge scaffold without HA
exhibited significant swelling and fiber fusion, indicative of rapid gelatin degradation. The
presence of HA nanoparticles markedly modulated the degradation profile; scaffolds
PCL/(Ge+10%HA) and PCL/(Ge+20%HA) demonstrated better structural integrity and less fiber
fusion. This can be attributed to the crosslinking effect of HA and its role in stabilizing the gelatin
matrix. The results indicate that incorporating HA into the core-shell structure not only enhances
biological properties but also provides a means to tailor the degradation kinetics. This makes these
nanocomposite scaffolds promising candidates for bone regeneration applications where
controlling the degradation rate is essential.
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