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Electrospinning preparation and performance of polyhydroxyalkanoate/tricalcium phosphate composites
WU Junfeng, LIU Huixue
(Faculty of Engineering, Huanghe Science and Technology University, Zhengzhou 450063, China)

Abstract : Polyhydroxyalkanoate (PHA)/tricalcium phosphate(TCP) composites with different TCP contents were prepared by
electrospinning technology, and the effects of TCP addition on fiber diameter, morphology , thermodynamic properties and biological
activity were systematically investigated. The composites were characterized using scanning electron microscopy, X-ray diffraction
(XRD), and differential scanning calorimetry across a TCP content range of 0% to 30% which compared to PHA.The results show
that at 0% TCP, fibers exhibit uniform diameter of approximately 1.7 wm and smooth surfaces. As the mass fraction of TCP increas-
es to 25%, the fiber diameter peak is approximately 2.6 wm, but fibers diameter uniformity decline beyond 20% of TCP with particle
agglomeration observed. Thermodynamic analysis reveals a decrease in glass transition temperature from 60.05 °C to 55.79 °C, an
increase in cold crystallization temperature from 60.0 °C to 75.0 °C, a rise in melting temperature from 164.61 °C to 166.25 °C, an
) from 33.42 J/g to 26.60 J/g. XRD
confirm that PHA and TCP form a physical mixture without altering PHA s crystal structure, with TCP characteristic peaks intensi-

increase in crystallinity from 22.80% to 25.92%, and a decrease in melting enthalpy (AH,
fying with content increasing, indicating its role as a nucleating agent. The study suggests that TCP enhances crystallinity and
mechanical properties through physical interaction, with optimal performance at 10%-20% TCP, while excess TCP (30%) may intro-
duce defects. The results of cell experiments show that an increase in TCP dosage can significantly enhance the biological activity of
PHA/TCP composite fiber membranes, 30% TCP dosage is more conducive to the adhesion, proliferation, and extension of bone
marrow mesenchymal stem cells.
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Tab.1 Thermodynamic properties of PHA/TCP composites

TCP mass fraction /% T g/"C T./°C AH /- g X /%

0 60.05 164.61 33.42 22.80
5 59.02 167.82 3235 23.23
10 56.53 166.18 31.96 2422
20 56.38 165.66 28.72 24.49
25 56.26 166.70 27.62 25.12
30 55.79 166.25 26.60 25.92

Notes: 7, is glass transition temperature; T, is melting tempera-

ture; AH_ is melting enthalpy; X is relative crystallinity.
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