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Fig.1  Surface morphologies of titanium dioxide nanotube 
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Fig.2  FESEM morphologies of BaTiO
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 coatings after different time and NaOH amounts treatment 
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Fig.3  XRD patterns of BaTiO
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 coatings after the different time 

and NaOH amounts treatment 
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Fig.4  FESEM morphologies of BaTiO

3

 coatings after reaction with different amounts of BaCl

2

: (a) 0.001 25 mol, (b) 0.002 50 mol, 

(c) 0.003 75 mol, (d) 0.0050 mol, (e) 0.02 mol, and (f) 0.04 mol 
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Fig.5  XRD patterns of BaTiO
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 coatings after reaction with dif- 

ferent amounts of BaCl
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Fig.6  FESEM morphologies of BaTiO

3

 coatings after secondary hydrothermal reaction with BaCl

2

 content of the limit amount and 

different NaOH amounts: (a) 6 g, (b) 8 g, (c) 10 g, (d) 15 g, (e) 20 g, (f) 30 g, (g) 40 g, and (h) 50 g 
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Fig.7  XRD patterns of BaTiO
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 coatings after secondary hydro- 

thermal reaction with BaCl
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 content of the limit amount 

and different NaOH amounts (the inset is an enlarged view 

of line b at 45°) 
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Fig.8  XRD patterns of BaTiO
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 coatings after secondary hydro- 

thermal reaction with BaCl
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 content of the limit amount 

and different NaOH amounts 
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Fig.9  COMSOL simulated calculation results of BaTiO

3

 particles with different cube side lengths: (a) 120 nm, (b) 700 nm, 

and (c) compound cube model 
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Abstract: Accelerating and improving the process of osseointegration is a research hotspot of oral implantology, and electrical stimulation 

of osteogenesis is one of the research directions. In view of the bone's piezoelectric properties and the defects of exogenous electrical 

stimulation, the application of piezoelectric materials to generate endogenous electrical stimulation for promoting osteogenesis is of great 

significance. As an environmental-friendly lead-free piezoelectric material, BaTiO

3

 has a piezoelectric effect in the tetragonal phase. 

Especially it has good biocompatibility and can promote bone formation under load conditions. Anodic oxidation technology and 

hydrothermal reaction was used in this research to construct a BaTiO

3

 piezoelectric coating on the titanium surface. By optimizing the 

experimental parameters and setting the limit concentration, the synthesis conditions of the tetragonal BaTiO

3

 coating was obtained. 

Meanwhile, the piezoelectric potential of coating particles was verified by finite element simulation. By modifying the surface of the 

dental implant, a new method to promote implant osseointegration was provided.  

Key words: implant; surface modification; piezoelectric effect; barium titanate; tetragonal phase 
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