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Abstract

BACKGROUND: Based on the theory of biomineralized organic matrix template controls inorganic crystal growth, human hard
tissue repair materials constructed using molecular bionic technology is one of the research hotspots of biological materials. But
there is no report regarding polyelectrolyte complex organic matrix plate constructed for biomimetic synthesis of bone tissue repair
materials.

OBJECTIVE: Polyelectrolyte complex hydrogel formed by reacting polycation chitosan and polyanion derivate phosphorylated
chitosan is used as the pre-tissue biomineralized organic matrix template to biomimetic synthesis of the biomaterials.

METHODS: Firstly natural polycation polysaccharide chitosan was modified through phosphorylation, to synthesize polyanion
derivate phosphorylated chitosan; then polyelectrolyte complex hydrogel was formed from equal volumes of phosphorylated
chitosan solution and polycation chitosan solution. The obtained polyelectrolyte complex hydrogel was soaked in supersaturated
CA/P solution to induce hydroxyapatite crystals deposit and grow under the regulation of hydrogel matri. It was characterized with
fourier transform infrared spectroscopy, X-ray diffraction and scanning electron microscope.

RESULTS AND CONCLUSION: The porous polyelectrolyte complex hydrogel formed by the interaction between polycation
chitosan and polyanion phosphorylated chitosan can induce hydroxyapatite crystals nucleated and grew on the fiber surfaces of
the hydrogel, thus biomimetic synthesizing a new composite biomaterial for bone repairing.

Shen J, Li QL, Tang XY, Zhou J.Assemble and biomimetic mineralization of chitosan-phosphorylated chitosan polyelectrolyte
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Figure 1 Fourier transform infrared spectra of
chitosan and phosphorylated
chitosan (DS=0.75)
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Figure 2 During the process of polyelectrolyte complex
formation, the appearance transforms and
agglomerates gradually from diffuse to stable state
along with time
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Figure 4 X-ray diffraction spectra of polyelectrolyte complex
soaked in saturated Ca(OH)2 for 4 d and
accelerated calcification solution for 7 d, showing
low crystal apatite formation

K4 PEC Z&idiffift) Ca(OH)2(4 d)FH kA ALy b 2E (1
JE)E ) X SR RTHHER:,  WoRR A S B A 2Rk

H R GEUR LS. HIRZ Y e T PECLT4E
b, AERCSEDCHUR BRI, A SN O 2 R R
FER P AT U o o IX RN R AN 2 FLIR S
s AARTEAR BRI . BRI BEIRETBCIR, B2 FEE.

0.1~5 um, W3,

a: Hydroxyapatite crystals deposited on the surface of PEC (x 385);
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Figure 5 Scanning electron micrograph of polyelectrolyte
complex soaked in saturated Ca(OH)2 for 4 d and
accelerated calcification solution for 7 d
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macropore structure at 60 um pore size (x140); d: Micropores
(100-120 nm) and fibrils (0.1-5 um) in the wall of a macropore
(x10 500)
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