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Figure S1. Piezoelectric and surface potential analysis of the relative parts of the
MPZs. a-b) Vertical PFM phase mapping of the PK (a) and LK (b) zones. The results
indicate that the non-irradiated KNN zone shows better piezoelectricity. ¢) Scanning
Kelvin probe microscopy (SKPM) image of the border of the laser-irradiated zone
(upper) and non-irradiated zone (lower) of the MPZs sample, showing that the relative
potential of the non-irradiated zone is ~ 59 mV higher than that of the laser-irradiated

zone.
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Figure S2. Characterization of the HA control sample. (a) SEM image and EDS
spectrum (inlet) of the HA. (c) XRD pattern of HA. The results confirmed the

construction of hydroxyapatite ceramic, which was used as the control.
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Figure S3. Average surface roughness (Ra) analysis of the MPZs and the control
groups acquired by AFM. PK-zone stands for PK-zone of MPZ, and LK-zone stands
for LK-zone of MPZ. The results indicate that the roughness of the LK-zone is
significantly lower than the other groups while the roughness of the other groups is

similar. **, p<0.01.
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Aspect ratio

Figure S4. The quantitative aspect ratio analysis of BMSCs cultured on the MPZs and
control surfaces for 3 days using the fluorescence images. The assay was repeated
twice and expressed as means + s.d.. Significant differences were determined using a

one-way analysis of variance (ANOV A) followed by LSD-t test. (**P <0.01).
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Figure S5. Quantified immunocytochemical analysis of osteogenic proteins (Runx2,
Col I and OPN) expressed by BMSCs cultured on the different substrates in non-
osteogenic growth media for 7 days (Runx2) and 14 days (Col I and OPN). The
fluorescence intensity of proteins was quantified and later normalized to that of the
DAPI staining the cell nuclei in the fluorescence images to obtain fold increase in the
production of the proteins. Significant differences were determined using a one-way
analysis of variance (ANOVA) followed by LSD-t test. (**) indicates a significant

difference at p < 0.01 compared to the HA group, n=4.
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Figure S6. Volume of regenerated bone based on the 3D reconstructed micro-CT
images of new bone tissue formed around the implanted KNN, MPZs and HA
cylinders after implanted for 4 weeks, respectively. The assay was repeated twice and
expressed as means + s.d.. Significant differences were determined using a one-way
analysis of variance (ANOVA) followed by LSD-t test. (**) indicates a significant

difference at p < 0.01 compared to the HA group, n=4.



