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Femtosecond-laser-induced periodic surface structures on ceramics for medical
implant applications
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Laser induced periodic surface structures (LIPSS) on 3-mol % Yttria
stabilized Tetragonal Zirconia Polycrystals : 3Y-TZP), which we first found, were investigated.
Dependences of the LIPSS formation on laser irradiation parameters (polarization, wavelength,
pulsewidh, fluence, number of irradiated pulses) were investigated. In order to investigate the
mechanism of the LIPSS formation on 3Y-TZP, the orthogonal polarized double pulse irradiation and
counter rotating circularly polarized double-pulse irradiation experiments have been carried out.
To investigate the feasibility of application of LIPSS for 3Y-TZP medical implants, the mechanical
strength test and accelerated aging tests were carried out based on the 1SO 13356:2015 (3Y-TZP
implants for surgery). The hot isostatic pressing treated specimens with LIPSS formed satisfied the
requirements.
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