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Figure 1ESI. Anodized Ti6Al4V discs immersed in sphere-like AgNPs reaction medium
throughout 7h used as a second control (a-Ti6Al4V / s-AgNPs) compared to a-Ti6Al4V.
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Figure 2ESI. Absorption coefficient, o, was used to analyze the absorption edge for direct
transitions in p-AgNPs. o. was computed as indicated Hassan et al. *

The shape and size of the nano-holed structure were interpreted in terms of their Feret’s
diameter (Dg), Feret’s angle (Fang), roundness (R) and circularity (C). Originally, a-
TiAI6V4, exhibits a uniform and regular distribution pattern along macro- and nano- scale
levels. The oxide layer presents a homogeneous network of interconnected nano-pores,
with a center-to-center distance of about 35.5 + 2.2 nm, TiO, inter-void barriers of about
7.2 £ 0.6 in their upper and of 22.0 + 1.2 nm in their basal diameter. Titania cavities have,
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28.5 £ 2.1 nm on their upper portion and 15.2 £ 0.9 nm in their basal distance, given rise to
the ratio between spacing and basal diameter of ~ 1.88.
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Figure 3ESI. Feret’s diameter (Dg) and Feret’s angle (Fang) of original anodized Ti6Al4V
sheets and of a-Ti6Al4V / p-Ag-NPs surfaces after immersion throughout 7 h in prism-
shaped nanosilver reaction media.
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Figure 4ESI. Roundness (R) and circularity (C) of original anodized Ti6Al4V sheets and
of a-Ti6Al4V / p-Ag-NPs surfaces after immersion throughout 7 h in prism-shaped
nanosilver reaction media.
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Figure 5ESI. 3D surface plot of a-Ti6Al4V / p-Ag-NPs substrate displaying the packing
array of nano-holes after immersion throughout 7 h in prism-shaped nanosilver reaction
media.

Figure 6ESI. Inverted colored 3D surface plot constructed from HR-SEM
microphotograph of a-Ti6Al4V / p-Ag-NPs sheet after immersion throughout 7 h in prism-
shaped nanosilver reaction media.
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Figure 7ESI. EDX microanalysis of a-Ti6Al4V / p-Ag-NPs. (Spectrum 21) as obtained
follows in situ generation procedure (7h) and (Spectrum 22) after their immersion in Milli
Q water throughout 24 h.

Wt.% C Ti Al Ag
Spectrum21 216 96.91 0.93 100.00
Spectrum 22 255 96.46 0.04 0.95 100.00

Figure 8ESI. EDX microanalysis of p-Ag-NPs clusters.

Wt.% C Na Ti | Ag
Spectrum33  3.97 0.34 92.81 2.88 100.00
Spectrum 34 3.36 0.34 92.07 4.23 100.00
Spectrum35 | 3.29 0.28 94.95 1.48 100.00
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Figure 9ESI. 3D PL patterns recorded at 30, 45 and 60° of incident radiation Ti6AI4V / s-
AgNPs surfaces. Bands indicated were expressed as (Aem / Aex). Missing band at (850 /
800) was indicated in the red circle.
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Figure 10ESI. Temperature increase after NIR plasmonic stimulation of different

concentration prism-shaped AgNPs’ dispersion. t = 600 seconds of NIR laser irradiation at
904 nm (E = 83.6 mW cm?)

Table 1ESI. Photothermal conversion efficiency, 7, of prism-shaped AgNPs’ dispersions
(p-AgNPs) and a-Ti6Al4V / p-AgNPs surfaces exited at 904 nm.

p - AgNPs Trmax ! °C ts/s hS/mW °" Toae Tourr/° Quis/ MW /%
14 ug mL™* 30.5 67.2+9.7 64 +4.3 73+ 02 2304+45 497
40 pg mL*! 351  1144+162 37+21 11.9+ 0.2 133.2+32 644
60 pg mL* 394  1765+165 24+1.1 162+ 02 86.4+27 634
80 pg mL* 433  2234+149 19409 201+ 02 684+15 657

a-Ti6Al4V/p-AgNPs 32.3 941+9.3 1.73 6.9+ 0.2 0.346 35.1
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Table 2ESI. Minimum bactericidal concentration (MBC) and minimum inhibitory
concentration (MIC) for the different synthesized Ag-NPs.

Staphylococcus aureus / CFU mL™
Ag-NPs 10° 10° 10* 10° 10°

MIC / pg mL™
Spherical-shaped 25 25 25 25 50

Prism- shaped 3.1 3.1 3.1 6.5 50

MBC / ug mL™
Spherical-shaped >25 >25 =>25 >25 >50

Prism- shaped >31 =31 =31 2125 =50

Staphilococcus aureus | CFU mL"™"

Spherical

Prism

Figure 11ESI. AgNPs of different shape effect on Staphylococcus aureus viability.
Representative images of Staphylococcus aureus colonies on blood agar platelets.
Staphylococcus aureus with different bacteria concentrations (10° - 10* CFU mL™") were
treated without spherical and prims-shaped Ag-NPS with different concentrations: (1) 25
pngmL™; (2) 12.5 ugmL™; (3) 6.2 pg mL'and (4) 3.1 pg mL™
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Figure 12ESI. Bacterial inhibition performed after exposing Ag-NPs to 10 minutes of NIR
radiation. Statistical analysis was performed among different materials, n = 4, *p < 0.05;
significant differences between the samples are indicated with brackets.
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Figure 13ESI. Mitochondrial metabolic activity of preosteoblast MC3T3-E1 cells.
Statistical analysis was performed among different materials, n = 4, *p < 0.05; significant
differences between the samples are indicated with brackets. Wells containing cells but no
substrates were used as positive control (C+) and wells containing a-Ti6Al4V/p-AgNPs
substrates with medium but without cells were used as negative controls (C-).
Mitochondrial metabolic activity (%) = (ODs79/ ODs79, c+) x 100.
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