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Abstract: The study prepared strontium-doped hydroxyapatite (Sr-HA) via a wet chemical method and compounded it
with polyhydroxyalkanoates (PHA). It systematically investigated the effects of Sr-HA mass fraction (0~20%) on the
microstructure, mechanical properties, thermal properties, and bioactivity of the composites, with the aim of developing
bio-composites suitable for bone regeneration applications. X-ray diffraction analysis confirmed that Sr successfully
replaced Ca and that the crystal structure remained intact. Sr-HA with a mass fraction of no more than 15% could be
uniformly dispersed in the PHA matrix, while higher content led to agglomeration. Mechanical property test revealed that
the tensile strength peaked at 15% Sr-HA, the elongation at break first decreased and then increased, and the impact
strength decreased linearly, with 15% Sr-HA being the balance point between strength and toughness. Differential
scanning calorimetry results indicated that the melting temperature first increased and then decreased, with the melting
peak shifting from a double peak to a single peak, demonstrating a heterogeneous nucleation effect. Scanning electron
microscopy observations verified the dispersion-agglomeration evolution, which was coupled with the property trends.
Bioactivity assessment showed that Sr-HA could promote cell proliferation and that the mineralization strength increased
linearly with the amount of Sr-HA used, attributed to the osteogenic effect of Sr. The composites achieved multifunctional
optimization, matching the modulus of bone tissue and enhancing osteoinductive potential.
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Fig.2 Stress-strain curves, breaking strength and elongation at break of PHA/Sr-HA composites
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