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Preparation and properties of micro-hydroxyapatite/chitosan composite membrane

LI Ruixin, ZHANG Xizheng* , HAO Qingxin, LIU Lu, GUO Yong,
SHI Caihong, LI Hao, GUAN Jing, WU Jimin
(Institute of Medical Equipment, Academy of Military Medical Sciences, Tianjin 300161, China)

Abstract: Hdroxyapatite (HA) was prepared using porcine trabecular bone after being degreased, deproteined,
calcined and ball milling. HA/chitosan(CS) composite membranes were prepared by blending and drying HA and
CS solution. The effect of milling conditions on the HA particle size was inspected by the orthogonal design.
MC3T3 - El preosteoblasts were seeded on the surface of the composite membranes, and then cell morphology and
proliferation were detected by SEM and 3- (4,5-dimethyl-2 - thiazolyl) - 2,5 - diphenyl tetrazolium bromide(MTT)
methods. The results show that the prepared HA is relatively homogeneous micrometer-scale spherical particle with
median diameter(Ds,) in 1.21 ~1.67 pm range, and HA particles are distributed uniformly in the matrix, HA
particle and CS combined closely. Composite membrane has good mechanical properties, MC3T3 - E1 cells can
adhere and grow well on the surface of composite membrane. The cell proliferation results show that composite
membrane under the preparation conditions: calcination temperature 1000 °C, the milling ball propotion 4 : 4 : 2,
milling rate 230 r * min~ ', milling time 2. 5 h, HA : CS =5 : 5 (mass ratio) is the most beneficial for cell
proliferation.
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Table 1 HA/CS composite membrane preparation factors and levels of orthogonal experiment

Orthogonal level {000 ¢ propotion Millng dme/h g mint (i et
1 800 442 1.0 170 64
2 900 1:3:3 L5 200 5:5
3 1000 3:4:3 2.0 230 1:6
4 1100 3:3:4 2.5 260 3:7
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Table 2 Preparation condition and content of HA/CS composite membrane

No. Calcination Milling ball Milling Milling HA : CS
temperature/C propotion rate/(r » min~ ') time/h (mass ratio)

17 800 442 170 1.0 64

2% 800 4+:+3:3 200 1.5 5:5

37 800 3:4:3 230 2.0 4:6

4% 800 3:3:+4 260 2.5 37

5% 900 42412 200 2.0 3:7

67 900 4:3:3 170 2.5 16

7% 900 3:4+:3 260 1.0 55

8% 900 3:3:4 230 1.5 64

9% 1000 4:4:72 230 2.5 5:5

107 1000 4:3+:3 260 2.0 64

117 1000 3:+4:3 170 1.5 37

12# 1000 3:3:4 200 1.0 4:6

137 1100 4:4:2 260 1.5 4:6

147 1100 4:3:3 230 1.0 37

157 1100 3:4:3 200 2.5 6:4

167 1100 3:3:4 170 2.0 5:5

177 0:10

18% Culture plate
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Table 3 Effect of calcination temperature, milling parameters on HA particle size and SSA
Calcination Milling ball Milling rate/ Milling
No. Dso /pm Dyo /pm SSA/(m? « em™ %)
temperature/C propotion (r+min~ 1) time/h
17 800 42412 170 1.0 1. 44 4. 40 4.43
2% 800 433 200 1.5 1.27 2.03 5. 13
3% 800 3:4:3 230 2.0 1.21 1.92 5.38
4% 800 3:3:4 260 2.5 1.24 2.11 5.63
5% 900 4:4:2 200 2.0 1. 37 2.64 4.57
67 900 4:3:3 170 2.5 1.18 1.77 5.52
7% 900 3:+4:+3 260 1.0 1. 26 2.27 5.07
8% 900 3:3:4 230 1.5 1.27 2. 30 4.99
9% 1000 4:4:2 230 2.5 1. 25 2.08 5.12
10% 1000 4:3:3 260 2.0 1.23 1.95 5.22
117 1000 3:4:3 170 1.5 1.28 2.20 4.94
12# 1000 3:3:+4 200 1.0 1. 38 3.01 4.51
137 1100 4342 260 1.5 1.48 3.25 4,27
14% 1100 4233 230 1.0 1. 67 4.10 4.00
157 1100 3:41+3 200 2.5 1. 29 2.13 4.93
167 1100 3:3:+4 170 2.0 1. 56 3.63 4.16
Note: Dso—Midvalue particle size; Dgo—90 particle size; SSA—Specific surface area.
F4 EXTHWHESW
Table 4 Data analysis of orthogonal experiment

Orthogonal level Milling ball propotion Milling rate/(r * min~ 1) Milling time/h

Dso /pm 1.385 1. 365 1.438
Mean 1

SSA/(m? « cm™?) 4.598 4.763 4.502

Dso/pm 1.337 1.327 1. 325
Mean 2

SSA/(m? * em %) 4.967 4.785 4.833

D;o/#m 1. 260 1. 350 1.343
Mean 3

SSA/(m? « cm™?) 5. 080 4.873 4.832

Dso /pm 1.362 1.302 1. 240
Mean 1

SSA/(m? » em™ %) 4.822 5.047 5. 300

Dso/pm 0.125 0.063 0.198
Range

SSA/(m? « em™?) 0.482 0. 284 0.798
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