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FT-IR characterization of the pristine and BF4 modified UCNPs
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Figure S1 FTIR spectra of UCNPs before and after NOBF4 treatment. The spectrum of as-synthesized, oleate-capped UCNPs displays characteristic C–H stretching bands in the 2850–2950 cm⁻¹ range, associated with surface-bound oleic acid ligands. After treatment with NOBF₄, these bands are significantly reduced, indicating efficient removal of oleate species. A new, weak band appears near 1084 cm⁻¹, consistent with the presence of weakly bound BF₄⁻ anions on the nanoparticle surface. [1] This spectral evolution aligns with previous reports showing that NOBF₄ treatment typically removes 80–85% of surface oleate ligands, enabling subsequent silica coating or functionalization [2]
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Figure S2 TEM picture of the core-shell particles made of 𝛽-NaYF4:Yb3+0.2Er3+0.02 UCNPs and SiO2 shell, scale bar is 1 µm. The final size of the particle reaches 1.1 µm, showing the adaptability of the proposed method to synthesize SiO2 shells ranging from 10 nm up to 530 nm. The core UCNPs is not visible due the thickness of the SiO2 shell

UCNPs Stability Study in PBS
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Figure S3 Emission spectra of UCNPs@SiO2 with 10 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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Figure S4 Emission spectra of UCNPs@SiO2 with 45 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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Figure S5 Emission spectra of UCNPs@SiO2 with 120 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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Figure S6 Emission spectra of UCNPs@SiO2 with 200 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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Figure S7 Emission spectra of UCNPs@SiO2 with 300 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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Figure S8 Emission spectra of UCNPs@SiO2 with 420 nm silica shell up to 168 hours immersed in PBS at a UCNPs core concentration of 50 µg/mL
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