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Phosphorylation of silk fibroin and preparation of
bionic mineralization membrane thereof

ZHOU Qian YUAN Jiugang LI Lan WANG Ping WANG Qiang
( Key Laboratory of Eco-Textiles( Jiangnan University) — Ministry of Education Wuxi Jiangsu 214122  China)

Abstract In order to prepare the silk fibroin-based bionic mineralization materials silk fibroin ( SF)

was phosphorylated by sodium tripolyphosphate ( STP)  which can promote the adsorption of calcium
ions and facilitates the formation and deposition of calcium phosphate. The effects of two factors on the
phosphorylated silk fibroin were explored by controlling pH and the amount of sodium tripolyphosphate.
The secondary structure thermal stability particle size mechanical properties were analyzed.
Phosphorylated silk fibroin was freeze—dried to form a membrane hydroxyapatite( HA) was formed on the
surface by alternating mineralization method and the surface morphology and content of calcium and
phosphorus were evaluated by scanning electron microscopy and energy dispersive spectro-metery. The
results show that the phosphorylated conditions is pH 10 and the 0. 24 g of STP phosphorus transfer rate
reaches 67. 1% and the adsorption capacity of cationic dyes on the phosphorylated silk fibroin is better

and mechanical properties is slightly lower than the blank. Hydroxyapatite deposited on the surface of the
phosphorylated silk fibroin membrane is more regular than the blank sample after alternating bionic
mineralization.

Keywords silk fibroin; mineralization membrane; phosphorylation; hydroxyapatite; biomimetic mineralization
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Tab.1 Different mineralization conditions of

silk membranes

stp / CaCl,  / Na,HPO,  /
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SF14 0 500 0
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SF24 0. 06 500 0
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y = 0.053 6x +

15 mL
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Fig.2 Circular dichroism of silk fibroin solution Fig.3  Size distribution of fibroin solution after STP treatment
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a B
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Tab.3 Element contents of silk fibroin membrane
surfaces after bionic mineralizction
%
Ca P

SF14 2.86 0.00
SF12 32.97 12.72
5 DSC Sk24 5.20 3.06
Fig.5 DSC curves of phosphorylated silk fibroin membranes zzj Tj ; '; z‘l‘
SF32 35. 66 16. 58
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Fig. 6 Mechanical properties of phosphorylated

silk fibroin membranes

Fig.7 Morphological structures of silk membranes

under different mineralization conditions( x 300)
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