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Preparation and bioactivity of nano-hydroxyapatite/polyvinyl alcohol-hydrogel composite

Wu Gang', Zhao Chun-hua', Wang Cheng-tac?, Zhang Wen-guang?

Abstract

BACKGROUND: Previous studies have shown that, nano-hydroxyapatite/polyvinyl alcohol hydrogel (nano-HA/PVA-H)
composite exhibits good mechanical property, friction and ware resistance, indicating early load capacity and good bioactivity of
HA/PVA-H composite. Does HA/PVA-H composite material form binding activity with surrounding bone tissues through HA
particles?

OBJECTIVE: To prepare the nano-HA/PVA-H composite and to evaluate the biological property of the material.

METHODS: After Ca(OH), grinding, suspended dispersion solution was made at a certain concentration; adding an appropriate
amount of 15% mass fraction PVA aqueous solution, then dimethyl sulfoxide, finally H3PO4 ethanol solution at Ca/P ratio of 1.67:
1. The HA/PVA-H composite was prepared and processed into in vitro simulated body fluid test. Changes of simulated body fluid
solution before and after soaking process were investigated. Scanning electron microscopy, FTIR and XRD were used to
characterize the structure and component of composite materials.

RESULTS: Scanning electron microscopy showed that, nano-size crystals were formed on the surface of HA/PVA-H after
soaking. XRD analysis proved that these crystals were HA particles. The pH value of simulated body fluid solution, and
concentrations of Ca and P ions were decreased after soaking. Characteristic peaks of PO,> were enhanced and new peaks of
COs5> were found after soaking on the FTIR experiments. Results showed that HA/PVA-H composite materials have good
bioactivities.
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Table 1 lon concentrations of simulated body fluid and
human blood (10° mol/L)
Solution Na* K Mg** ca®
Simulated body fluid 142.0 5.0 1.5 25
Blood plasma 142.0 5.0 1.5 2.5
Solution cr HCO;  HPO/ SO~
Simulated body fluid 147.8 42 1.0 0.5
Blood plasma 103.0 27.0 1.0 0.5

FREAR I — e B2 B KRR 137 CRiBH,
T2 )5 F#7.996 g NaCl, 0.350 g NaHCOs;, 0.224 g KCl,
0.278 g CaCl,, 0.305 g MgCl,.6H,0, 0.228 g
KoHPO, * 3H,0, 0. 071 g NaySO4 I BI 22 51
IR, S A I R EE TR, YRR E1 000 mL
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Figure 1 Surface of composite materials prepared by in situ
method
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Figure 2 XRD analysis of composite materials prepared by

in situ method
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Figure 3 XRD curves of human bone (a) and composite
materials (b)

3 HA/PVA-H E5F B ARE #I XRD #hk

7.4

T
—=—HA/PVA-H
—e—PVA-H

7.3 1
7.2 4

714 .

pH

7.0 4

6.9 4

6.8

0 5 10 15
Time (d)
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Figure 4 Relationship of pH values with different soaking
time of PVA hydrogel and HA/PVA-H composites
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Figure 5 Variations of Ca and P ion concentrations after

soaking
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Figure 6 FTIR spectra of PVA-H before and after soaking
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Figure 7 FTIR figure of HA/PVA-H before and after
soaking
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Figure 8 Scanning electron microscopy of HA/PVA-H

before and after soaking
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