
T
i64 (Ti6Al4V) is widely used for orthopedic, dental, 
and cardiovascular implants owing to its high 
strength, excellent biocompatibility, and corrosion 
resistance. However, its bio-inert surface limits 

direct tissue bonding and effective osseointegration, 
potentially compromising long-term implant stability. Since 
tissue integration is strongly governed by surface 
properties, controlled surface engineering offers an 
effective approach to enhance bioactivity, mechanical 
interlocking, and implant longevity [1-2]. In our newly 
published study, we report synergistic effect of two-step 
surface improvement of Ti6Al4V by picosecond laser 
surface texturing (LST) followed by pulsed laser deposition 
(PLD) of two types of ceramics, bio-active 45S5 glass and 
bio-inert zirconia. The modified hybrid surface (LST + PLD) 
exhibited altered topography, roughness, and wettability. 
Electrochemical analysis performed in simulated body fluid 
revealed improve-ments in corrosion resistance and 
impedance properties. Biological evaluation included study 
of U2OS osteosarcoma cells adhesion, proliferation, counts 
and the antibacterial efficacy of sample surface against 
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Bacillus gram positive bacteria. The results revealed that, the 
zirconia coated sample possesses maximum corrosion potential 

-6 2(0.03 V), minimum corrosion current density (1.02 x 10  A/cm ) 
and almost six-fold improvement in antibacterial behavior. In 
contrast, bio-glass coating exhibited highest cell density (~112 

2cells per 4 mm ) compared to other samples. These finding 
suggested that, the hybrid approach of laser texturing with bio 
ceramics coating can synergistically improve functionality of 
Ti6Al4V, making it a promising candidate for advanced orthopedic 
and dental implant applications.
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Schematic representation of LST and PLD with relevant results.
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