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Figure S1. Antimicrobial mechanism of silver in the laser-modified titanium implant surface. The figure elucidates the various
pathways by which silver disrupts/inhibits the bacterial attachment.






Figure S2. Surface characterization of the AgNPs spray coated onto titanium surface. (a) Cross-sectional view of the AgNPs spray
coated surface, cross-sectional surface elemental mapping of (b) Ti, (c) Ag, and (d) C atoms.



Figure S3. AgNPs adhesion test. Images showing the (a) Ag coated Ti specimen, (b) adhesive tape attachment, (c) Tape
peeled off specimen with the scotch tape (dotted lines).



Table S1. Review of different strategies for laser-enabled integration of antibacterial silver composites on TigAl,V implant surfaces.

Base implant Antibacterial Surface modification Antibacterial Antibacterial Bio Long term Mechanical Ref
P Composition Technique Efficacy Stability efficacy Biosafety properties
s Ag powder in Laser enabled surface S. aureus and Increased surface 1
TiNi Plates PVA solution alloying E. coli 3 days N/A N/A hardness (109 %)
Selective AoNPs and Laser 3D printing Biocompatible
laser melted anNPS followed by Plasma MRSA 1 day with pre- 11 days - 2
TicAlLLV electrolytic oxidation osteoblasts
. . Antibacterial surface Improved
TicALV TiN and Ag sputtering followed by S. aureus 1 day fibroblast cell 1 day Increased surface 3
sheets metal targets 1 . . roughness
aser texturing adhesion
3D printed Laser textured surface S. aureus and Improved pre- Increased surface 4
porous AgNO; followed by dip-coatin E. coli I day osteoblasts cell > days roughness
TicALLV y &b & ’ adhesion &
. Hot-pressing of powder P. gingivalis
Con.lmercml Ag powder followed by laser surface and P. 3 days N/A - Increased surface >
TisAl,V . . . roughness
texturing intermedia
Ti-20Zr- Physical foil pressing S aureus and Biocompatible
10Nb-4Ta Ag foil followed by Laser ' . 1 day with pre- 5 days - 6
; E. coli
alloy texturing osteoblasts
Commercial Silver Sputtering followed Blocpmpatlble Microstructures ;
. Ag target . S. aureus 1 day with pre- 1 day
TigAl,V by laser surface texturing surface
osteoblasts
. Spraying followed by in- .
N/A Agand Ti situ Laser bed fusion S. aureus 1 day N/A - Increased tensile 8
powders . strength
based alloying
Commercial . Ag spray coating S. aureus . Bor.le . All(-)ylng and no Our
. Ag ink followed by laser surface . 12 days mineralization 21 days increased
TicAlLV . and E. coli . work
alloying with osteoblasts hardness
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