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Effect of silk fibroin on the regulation of nano-hydroxyapatite crystal growth
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Abstract

BACKGROUND: Silk fibroin (SF) content has been reported to have great influences on the properties and
structure of SF/nano-hydroxyapatite (SF/n-HA) complex in previous studies.

OBJECTIVE: To observe the effect of SF content on the crystal growth of n-HA.

METHODS: SF/n-HA complex was prepared using the method of physical chemistry. The effect of SF content
(0, 10%, 20%, 30%, 40%) on the crystal growth of n-HA was studied using thermogravimetric analysis, Fourier
transform infrared spectroscopy, transmission electron microscope, and X-ray powder diffractometer.
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RESULTS AND CONCLUSION: The results show that SF affected the crystal nucleation and growth of n-HA
obviously. SF induced n-HA crystals to preferentially grow along the c axis, the n-HA aspect ratio increased, and
n-HA morphology changed from rod-like to needle-like. When SF content was 10% and 20%, n-HA crystals radically
dispersed in SF matrix orderly; when SF content was 30% and 40 %, the n-HA crystals were disordered in SF matrix.
These findings indicate that 30% SF is the critical binding percent in the SF/n-HA preparation.

Key Words: biomaterials; nano-biological materials; nano-hydroxyapatite; silk fibroin; crystal nucleation; crystal
morphology; the National 973 Program of China; biomaterial photographs-containing paper
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Figure 1 Thermogravimetric curves of five groups of silk
fibroin/nano-hydroxyapatite (SF/n-HA) samples
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Figure 2 Fourier transform infrared spectroscopy of five

groups of silk fibroin/nano-hydroxyapatite
(SF/n-HA)
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Figure 3 Transmission electron microscope images of five
groups of silk fibroin/nano-hydroxyapatite samples
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Figure 4 X-ray powder diffractometer patterns of five groups
of silk fibroin/nano-hydroxyapatite (SF/n-HA)
samples
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Figure 5 Schematic structure models: the biomineralization in

the composite of silk fibroin/nano-hydroxyapatite
(SF/HA)
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