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Fig. 1 Schematic of measurement system
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Tab.1 Results by image correlation and extensometer

Image correlation Extensometer
Samples Young’s modulus Young’s modulus Error
E (GPa) E (GPa)
1 20. 89 20. 97 0.38%
2 21. 20 21.63 1.98%
3 19. 05 19. 65 3.1%
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Tab. 2 Results of Hydroxyapatite

Young’s modulus Poission’s ratio Ultimate strength
Samples ) R

E (GPa) " (MPa)
1 11.43 0. 247 0.998 14. 28
2 11. 44 0. 242 0.999 14.09
3 11.09 0. 245 0.999 14. 28
4 11. 24 0.279 0.999 10. 95
5 9.34 0.209 0.996 16. 60
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Tab. 3 Results of Hydroxyapatite with bone cells

Young’s modulus Poission’s ratio Ultimate strength
Samples ) R
E(GPa) ” o, (MPa)
1 12. 44 0. 196 0.999 14. 47
2 13.47 0. 247 0.995 15.07
3 12. 31 0. 249 0.998 13.96
4 12.42 0. 241 0.994 14. 56
5 13.57 0. 268 0. 987 14.63
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Fig. 2 Stress-strain curves of Fig. 3 Stress-strain curves of Hydroxyapatite
Hydroxyapatite with bone cells with osteoblasts (including failure point)
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Tab. 4 Results of Hydroxyapatite soaked in glutaral pentanedial solution

Young’s modulus Poission’s ratio Ultimate strength

Samples R
E (GPa) " o, (MPa)
1 11.21 0. 255 0.998 11.28
2 11.18 0.237 0.999 11.35
3 11.06 0. 242 0.991 11.78
4 10. 98 0.229 0.996 11.56
5 11.42 0.248 0.999 11. 24
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Fig. 4 Stress-strain curves of Fig. 5 Stress-strain curves of Hydroxyapatite
Hydroxyapatite soaked in soaked in glutaral pentanedial solution
glutaral pentanedial solution (including failure point)
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Tab.5 Results of the three groups
Young’s modulus Poission’s ratio Ultimate strength
Groups )
E(GPa) © (MPa)
1AL 10.9140. 88 0.244-+0.025 14. 0442. 10
TGEARH — A 4 A 11.3040. 17 0.2534-0.017 13.40+1.63
265 4D 12.8440. 62 0.240+0. 026 14.5440. 39
3O RE 4D 11.1540. 23 0.239240.010 11.53+£0. 27
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On the Influence of Osteoblastic Cell Culture on the
Mechanical Properties of Hydroxyapatite

ZHAO Wei'?, HOU Zheng-de' ,REN Chao-feng' ,BI Ping’
(1. Department of Mechanics of Tianjin University, Tianjin 300072; 2. Thanshan College, Hebei Tangshan 063000; 3. Tianjin Medical
University, Tianjin 300072 )

Abstract: Influence of osteoblast on the mechanical properties of hydroxyapatite was investigated by
using digital image correlation technique (DIC). Three groups of sample were tested. They are
hydroxyapatite, hydroxyapatite with osteoblasts and hydroxyapatite soaked in glutaral pentanedial
solution without osteoblasts. Integral stress-strain curves of all three sample groups were obtained.
Both Young’s modulus and Poisson ratio were obtained by DIC, and the limit pressure stress was also
measured. Test results show that all three sample groups present a linear stress-strain relationship
before sample fracture; glutaral pentanedial solution has no effect on Young’s modulus and Poisson’s
ratio of hydroxyapatite, but reduces the value of limit pressure stress. Results also show that
osteoblastic cell culture (osteoblastic cells take 3. 75% surface area) increases 15. 2% Young’ s
modulus and 26. 1% compressive strength of hydroxyaptite respectively.

Keywords: bone substitute materials; hydroxyapatite; osteoblastic cells; mechanical property; digital

image correlation(DIC)



