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Biomechanical Study of Medical Hard Tissue Adhesive Bonding
Butterfly Fracture Fragment in Middle
Part of Fresh Human Tibia
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Abstract A medical hard tissue adhesive,octyl-a-cyanoacrylate, was tested in 6 fresh human tibiae. A 90°
butter-fly fracture fragment was made in the middle part of tibia by bandsaw. The compressive stress, torsional
stress and angular deflection were assessed before and after osteoectomy respectively. After adhesive bonding, the
compressive stress, torsional stress and angular deflection were tested again. The butterfly fracture fagment
decreased the bending strength,torsion strength,yielding strength of tibia bone. In torsion test,the torque of tibia
before osteoectomy is greater than bonded tibia,the bonded tibia is greater than that of the unbonded tibia. In
compression test, before adhesive bonding broken, the compressive curve slope of tibia before osteoectomy is
greater than that of bonded tibia,the bonded tibia is greater than that of the unbonded tibia. In angular deflection
test before adhesive bonding of broken,the curve slope of tibia before osteoectomy is not different from that of
bonded tibia (P>>0. 05), the slope the bonded tibia is greater than the slope of unbonded tibia (P <C0. 05). The
elastic modulus, rigidity coefficient and moment of area inertia show no statistical difference between the bonded
tibia and intact tibia. The used of medical hard tissue adhesive to bond the fracture fragment could improve the
bending strength,torsion strength,yielding strength of tibia bone. In operation,it can reduce the soft tissue injury
when the fracture fragment is being fixed, and this will benefit bone healing.
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Fig 1 Torsional test curve

(a)Cure of obverse torision; (b)Curve of reverse torsion
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Table 1 The slope of compressive curve (KN/mm)

¥ T8 B B2k
Test sample Before estoectomy After bonding After ostecectomy
1 20.00 14. 05 11.71
2 26, 49 15.10 8.88
3 25.79 15. 22 13. 84
4 19. 60 19. 49 14. 49
5 20. 42 13.11 9.59
22.46+3. 38 15.39+2. 45 11.70+2. 490

TR S HE 1=23.789>>3.3,P<0.01
hiE 5B 1=2. 364>2. 306, P<<0.05
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Fig 2 Compressive curve

(a) Compressive curve of tibia before ostecectomy; (b) Compressive curve of tibia after bonding; (c) Compressive curve of tibia after

osteoectomy
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Fig 3 Angular deflection Curve

(a)Angular deflection before ostecectomy; (b) Angular deflection after bonding; (c) Angular deflection after ostecectomy
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Table 2 The slope of Angular deflection test(KN/mm)

wiF bk 3
Test samples Before After bonding After osfecectomy
1 0. 8916 0.7898 0.7118
2 1. 6160 1.1107 0.7221
3 1. 4700 1. 1956 0.7241
4 1. 3854 1. 2495 0.8983
5 1. 1081 0. 9408 0.8042

1.29424+0.2913 1.0573+0. 1898 0.772140. 0797

ER S5 r=1.523<2.306 P>>0.05, $hiE5Ed =2, 787
>2. 306 P<0. 05
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Table 3 The Inertial quadrature,of angular deflection test

R (Gpa) ) BE & $2(10%)
w® B4 10°° Elastic modulus Rigidity

Test sample Inertial quadrature sz e 2 e
Before ostecectomy After bonding Before osteoectomy After bonding

1 1.793 6.362 5. 636 1.141 1. 011

2 1.101 18. 787 12. 907 2.068 1.421

3 1. 216 15. 467 12. 580 1. 881 1.530

4 1. 686 10.513 9. 482 1.772 1. 599

5 1. 419 9. 991 8. 483 1.418 1. 204
1.443140. 45 12, 224+ 4. 896 9.818+3. 019 1.656+0.373 1. 353+ 0. 243

RESHEWMEEERE r=0.963<C2. 306 P>0.05; ER SR E ¥ r=1.523<2. 306 P>0. 05
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