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Figure S1. General X-ray photoelectron spectroscopy (XPS) scans of as-coated LTO and 
functionalized LTO onto 316L-SST.

The presence of lithium, tantalum, oxygen and carbon is evident in the general XPS spectra. The 

Ta 4f signal is composed of two peaks (not magnified here), Ta 4f7/2 and Ta 4f5/2 spin orbital 

splitting at ~26 eV and ~28 eV, respectively. The energy position of these peaks is characteristic 

of the binding energy of Ta5+, thus it is a proof of the presence of tantalum pentoxide, Ta2O5 1. 

The Ta 4f spectrum shows also a tail with negligible intensity at ~22 eV that can be assigned to 

metallic Ta 1,2.
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Figure S2. XRD patterns of LTO coatings: (a) as-prepared, (b) polarized and (c) UV-irradiated, 
soaked in SBF solution for 1, 3, 7, 14 and 21 days. Diffraction lines of LiTaO3 (JCPDS-PDF #29-
0836), hydroxyapatite (JCPDS-PDF #09-0432), and diffractogram of bare 316L-SST are 
enclosed as well in the bottom frame. There are no appreciable variations in the XRD patterns 
and no indication of hydroxyapatite (JCPDS-PDF #09-0432) formation.

Figure S2 shows the X-ray diffraction patterns of the three sets of examined coatings: i) 

LTO/316L-SST (Figure S2 (a)), ii) N-LTO/316L-SST (Figure S2 (b)), and iii) UV-LTO/316L-
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SST (Figure S2 (c)); for comparison additional reference patterns of the substrate, LiTaO3 

(JCPDS-PDF file #29-0836) and apatite (JCPDS-PDF file #09-0432) are included at the bottom 

of the figure. All the coatings exhibit monophasic patterns composed of crystalline LTO 

(matching JCPDS-PDF file #29-0836) and do not show evidences of crystalline or amorphous 

(identified as broad halos background near the main diffraction lines) calcium phosphate phases 

when compared to the standards (0D coatings). A degree of uncertainty may be associated with 

these observations resulting from the equipment detection limit (>3 vol%), the low degree of 

crystallinity of the newly formed phases when compared with the underneath layers (LTO and 

316L-SST) both with a high degree of crystallinity and the possible overlapping of the diffraction 

lines of LTO and apatite phases, that may interfere with phase identification.
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Figure S3. Raman spectra of polarized and UV-irradiated LTO films immersed in SBF solution 
for 3, 7 and 14 days. Vibration positions of PO4

3- group (bending, ν2 and ν4, and stretching, ν1 and 
ν3, modes) are marked, but only multiple peaks for both A1 and E modes because of the 
polycrystalline character of thin film are detected.

Raman spectra of as-deposited as well as polarized and UV-treated LTO coatings incubated in 

SBF solution for 3, 7 and 14 days are shown in Figure S3. Once again the graph is separated in 

two regions: i) 200 - 750 cm-1 and ii) 900 - 1160 cm-1. The spectra are composed of many peaks, 

some of them are sharp and clear and others broad mostly due to superposition of more than one 

phonon mode. The spectrum of LTO/316L-SST (bottom plot, 0D) is composed of peaks for both 

A1 and E modes (transverse and longitudinal) due to the polycrystalline character of these 

coatings. It has been reported that the fundamental phonon mode positions in Raman spectrum of 

LiTaO3 are located at 74, 140, 206, 251, 316, 383, 462, 596, and 662 cm-1 for E(TO), at 80, 163, 

248, 278, 318, 452, 474, 648, and 870 cm-1 for E(LO), at 201, 253, 356, and 600 cm-1 for A1(TO), 

and at 245, 347, 401, and 864 cm−1 for A1(LO) 3. Many of the minor peaks that cannot be 

assigned to any of the listed modes might be attributed to the strain at the substrate / coating 

interface or to lattice defects as oxygen vacancies and slight non-stoichiometry 4.
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