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Preparation and characterization of ultrafine nano-

hydroxyapatite/silk fibroin/poly(g-caprolactone) composite fibers
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Abstract: Ultrafine nano-hydroxyapatite (nHA) /silk fibroin (SF)/poly(e-caprolactone) (PCL) composite fibers
were prepared via electrospinning. Scanning electron microscopy (SEM), attenuated total reflectance - Fourier
transform infrared spectroscopy ( ATR — FTIR) and X - ray diffraction (XRD) were used to characterize the
electrospun ultrafine nHA/SF/PCL composite fibers. The mechanical properties of fibers were also tested. The

results show that the diameter of the fibers decreases and the crystallinity of PCL in the fibers becomes poor with

increasing nHA content in the fibers. Compared with SF/PCL fibers, the mechanical properties of ultrafine nHA/

SF/PCL composite fibers are still well when the nHA mass ratio is 30% in the fibers. In vitro mouse fibroblast

(L929) cell culture indicates that the ultrafine nHA/SF/PCL composite fibers are non-toxicity.
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(a) nHA/SF/PCL-0

(d) nHA/SF/PCL-30

(b) nHA/SF/PCL-10

(e) nHA/SF/PCL-40

() nHA/SF/PCL-20

(f) nHA/SF/PCL-50
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Fig. 1 SEM images of electrospun ultrafine nHA/SF/PCL composite fibers with different mass ratios of nHA in the fiber
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Fig. 2 Relationship between fibers average diameter and nHA

mass ratio in the ultrafine nHA/SF/PCL composite fibers
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a:nHA/SF/PCL-0  d: nHA/SF/PCL-30

b: nHA/SF/PCL-10  e: nHA/SF/PCL-40
c: nHA/SF/PCL-20

f: nHA/SF/PCL-50
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Fig. 3 ATR - FTIR spectra of electrospun ultrafine
nHA/SF/PCL composite fibers
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Fig. 4 XRD patterns of electrospun ultrafine

nHA/SF/PCL composite fibers
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Fig.5 Stress — strain curves of electrospun ultrafine

nHA/SF/PCL composite fibers
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Table 1 Mechanical properties of electrospun ultrafine

nHA/SF/PCL composite fibers (n=5)
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Fig. 6 Proliferation of 1.929 cells on electrospun
nHA/SF/PCL -0, nHA/SF/PCL - 30 fiber membranes
and control TCP (Data are presented as

mean + standard deviation with n=3)
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Fig. 7 SEM images of 1.929 cells proliferated on electrospun nHA/SF/PCL - 30 fiber membranes
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