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Abstract: The phase composition and surface energy of K,Ti, O, biological film which was fabricated via
chemical treatment method, were attributed by X-ray diffractometer (XRD) and surface contact angle
measuring instrument. Then according to GB/T16886.4-2003 Biological evaluation of medical devices-Part 4:
Selection of tests for interactions with blood, the hemocompatibilities of Ti-15Mo-3Nb and K;,Ti,Oxp+
biological film/Ti alloy biomaterials were contrastively evaluated by the dynamic blood-clotting tests,
haemolysis ratio measurement and platelet adhesion tests. The interaction mechanics between materials and
blood were preliminarily discussed from the angles of composition and surface energy of K,TiOpu
biological film. The results clearly indicated that K,Ti,O,,+; biological film had more excellent
hemocompatibility than Ti-15Mo-3Nb alloy. And its hemocompatibility had direct relations with its the
surface chatacteristics. It was proved that K,Ti,O,,:1 biological film was a novel biomaterial with application
value.

Keywords: K,Ti,O,,+; biological film; hemocompatibility; phase composition; sreface energy; interaction
mechanics
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Figure 1. XRD pattern of coating formed on the surface of titanium alloy by chemical treatment method
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Table 1. The surface contact angles of two kinds of biomaterials with distilled water and ethylene alcohol as normal solution (6/°)

& 1. BN ZEAE AR AR R A MR R TR £ (0/°)

~_ Materials Ti-15Mo-3Nb K, TizO0:1 biological film/ Ti alloy
Normal solution
Distilled water 68.57 6.51
Ethylene glycol 49.92 0

Talble 2. The surface tension, interfacial free energy, ratio of polar and dispersion components, surface adherency work of two biomaterials

R2. AHEYMRMRTNRA. FEEHE. BTGB LMREAEM D

Materials O (dyn/ecm) O (dyn/cm) O SP / o sd W (dynjem)

a

Ti-15Mo-3Nb 34.06 60.403 1.596 98.440

K TiyOon1 biological

film/ Ti alloy 81.88 153.515 26.569 143.736
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Figure 2. The curve of dynamic blood-clotting tests of two

biomaterials
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Figure3. The SEM images of platelets adhesion on (a) Ti-15Mo-3Nb
titanium alloy and (b) K, Ti,O,,:, biological film /Ti-15Mo-3Nb

biomaterial
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Figure 4. Mechanism of the forming thrombus when biomaterials contacted with blood acted with blood
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