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Abstract

Titanium has excellent mechanical properties and good biocompatibility, and it is one alternative
materials for medical devices. The highly ordered titanium dioxide nanotube (TNT) films could be
prepared on the surface of titanium with the method of anodic oxidation technology, and the TNT
film could regulate the adhesion and growth behavior of various cells on the surfaces. In this study,
the homogeneous and ordered TNT films were prepared using the anodic oxidation method, and
the electrolyte consisted of glycerol and ammonium fluoride. Meanwhile, the diameter of the TNT
was about 100 nm. Then, the prepared TNT films were annealed by 300°C, 450°C and 600°C, re-
spectively where after three kinds of TNT films with different crystal forms were obtained. Sub-
sequently, platelet adhesion and smooth muscle cell growth behavior was evaluated, and the re-
sults indicated that the TNT film with anatase crystal structure obtained by heat treated at 300°C
could effectively inhibit the proliferation of smooth muscle cells. The TNT film with 600°C treat-
ment could effectively reduce the number of the adhered platelet. This study could provide theo-
retical support of the application of TNT materials in the cardiovascular implant devices.
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Table 1. The composition of the electrolyte
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Figure 1. XPS result of TNT surface
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Figure 2. SEM results of TNT and TNT samples by heat treated at 300°C, 450°C and 600°C (A:
TNT; B, C, D are TNT samples by heat treated at 300°C, 450°C and 600°C)
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Figure 3. XRD results of TNT and TNT samples by heat treated at 300°C, 450°C and 600°C
& 3. #4LLIEETS 300°C. 450°C. 600°CAELREMRALIEFH XRD 4R



FEH %

o =~
o O
1 2

7
v

w b O
1 N 2

Relative quantification
of adherent platelets

. G, G,
PP I P
(b)

Figure 4. Staining of platelets and LDH assay results of TNT and TNT samples by heat
treated at 300°C, 450°C and 600°C ((a) Staining of platelets seeded onto TNT and TNT
samples by heat treated at 300°C, 450°C and 600°C; (b) LDH assay)
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Figure 5. Staining of smooth muscle cells and CCK-8 results of TNT and TNT samples by
heat treated at 300°C, 450°C and 600°C (A: TNT; B, C, D are TNT samples by heat treated at
300°C, 450°C and 600°C)
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