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Fig. S1 Hydrodynamic size distributions of UCNP@SiO,-COOH under various
synthesis conditions (a) and TEM micrographs of UCNP@Si0,-COOH at different
reaction temperatures (10 °C (b), 18 °C (c) and 30 °C (d)) and stirring rates (100 rpm
(e), 300 rpm (f) and 500 rpm (g)), respectively.
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Fig. S2 Powder XRD pattern of UCNP.
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Fig. S3 The high resolution (inset) and wide scan XPS analysis of UCNP@SiO,-
COOH.
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Fig. S4 The energy X-ray spectroscopy (EDS) analysis of UCNP@SiO,-COOH.
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Fig. S5 UCL spectra of OA-capped UCNP (black line), UCNP@Si0,-COOH (red
line), UCNP@Si0,-PEG (blue line) and UCNP@Si10,-PEG-NH,; (magenta line).
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Fig. S6 MTT assay of HelLa (a) and HepG-2 (b) cells. The cells are treated with
various concentrations of PEG derivatives.



