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Table S1. Roughness analysis of the ti

 Etching time 0 min*

Rq (nm) 8 ± 1

Ra (nm) 5 ± 1

Surface area (µm
2
) 100 ± 1

Projected area (µm
2
) 100 ± 1

Rmax (nm) 143 ± 19

Skewness (nm) 0.1 ± 1.4

* unetched smooth control surface

 

Figure S1. A, Photographs (top) and B, SEM (bottom) of control and black titanium etched for 

5, 10 and 20 minutes with insets showing representative photographs of a water droplet on these 

surfaces. 
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Roughness analysis of the titanium surfaces measured by AFM 

0 min* 5 min 10 min 

8 ± 1 72 ± 2 227 ± 8 

5 ± 1 57 ± 1 186 ± 6 

100 ± 1 142 ± 1 326 ± 27 

100 ± 1 100 ± 1 100 ± 1 

143 ± 19 586 ± 33 1511 ± 23 

0.1 ± 1.4 0.3 ± 0.1 - 0.1 ± 0.1 

* unetched smooth control surface 

A, Photographs (top) and B, SEM (bottom) of control and black titanium etched for 

5, 10 and 20 minutes with insets showing representative photographs of a water droplet on these 

 

20 min 

262 ± 9 

215 ± 9 

362 ± 40 

100 ± 1 

1728 ± 110 

 - 0.1 ± 0.1 

 

A, Photographs (top) and B, SEM (bottom) of control and black titanium etched for 

5, 10 and 20 minutes with insets showing representative photographs of a water droplet on these 



 

Figure S2. AFM data of control and 5, 10 and 20 minute etched bl

Representative micrographs are presented on the left and the height profiles on the right. 
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AFM data of control and 5, 10 and 20 minute etched black titanium samples. 

Representative micrographs are presented on the left and the height profiles on the right. 

 

ack titanium samples. 

Representative micrographs are presented on the left and the height profiles on the right.  



 

Figure S3 Plot of viability of 

etching time for maximum bactericidal activ

with respect to the control (0 min) and 5 min etched titanium are indicated by * and 

respectively.   

Figure S4. (A, C) SEM and (B, D) fluorescent microscopy images of 

control (top) and the 10 minute etched black titanium (bottom) surfaces.
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Plot of viability of E. coli showing that the 10 minute etched sample is the minimum 

etching time for maximum bactericidal activity. Statistically significant difference (p < 0.05) 

with respect to the control (0 min) and 5 min etched titanium are indicated by * and 

(A, C) SEM and (B, D) fluorescent microscopy images of 

control (top) and the 10 minute etched black titanium (bottom) surfaces. 

 

showing that the 10 minute etched sample is the minimum 

ity. Statistically significant difference (p < 0.05) 

with respect to the control (0 min) and 5 min etched titanium are indicated by * and ɸ 

 

(A, C) SEM and (B, D) fluorescent microscopy images of E. coli attachment on 
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Figure S5. Plot of hMSC viability showing that 10 min etched sample is the maximal time of 

etching that does not compromise cell viability. Statistically significant differences (p < 0.05) in 

the control (0 min), 5 min, 10 min and 20 min etched titanium is indicated by *.   



 

Figure S6. High resolution XPS spectra of black titanium before (left) and after (right) 

destructive etching on the sample in order to determine 

layer and the interior of the nanostructured surface. 
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High resolution XPS spectra of black titanium before (left) and after (right) 

destructive etching on the sample in order to determine the chemical composition on the top 

layer and the interior of the nanostructured surface.  

 

High resolution XPS spectra of black titanium before (left) and after (right) 

the chemical composition on the top 



 

Figure S7. XPS data of the control titanium surface

7 

 

XPS data of the control titanium surface 

 

 



 

Figure S8. Potentiodynamic polarization curves of control and black titanium samples measured 

in 0.9 % NaCl solution.  

 

Figure S9. (A, C) SEM and (B, D) fluorescent microscopy images of 

on control (top) and the black titanium (bottom) surfaces.
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Potentiodynamic polarization curves of control and black titanium samples measured 

(A, C) SEM and (B, D) fluorescent microscopy images of M. smegmatis

on control (top) and the black titanium (bottom) surfaces. 

 

Potentiodynamic polarization curves of control and black titanium samples measured 

 

M. smegmatis attachment 



 

Figure S10. High magnification SEM images of the interaction of 

black titanium surface. 

 

Figure S11. Absorbance values of 

control titanium and black titanium samples measured on a 48
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. High magnification SEM images of the interaction of P. aeruginosa

. Absorbance values of the bacterial suspension of E. coli and S. aureus

control titanium and black titanium samples measured on a 48-well plate at three time intervals.

 

P. aeruginosa cells on the 

 

S. aureus on TCP plate, 

well plate at three time intervals. 



 

Figure S12. SEM micrographs displaying hMSCs

7.  
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micrographs displaying hMSCs attached on control titanium at days 1, 3 and 

 

attached on control titanium at days 1, 3 and 



 

Figure S13. Full length gels of the protein expressions of the control and black titanium samples.
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Full length gels of the protein expressions of the control and black titanium samples.Full length gels of the protein expressions of the control and black titanium samples. 


