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Figure S2. FTIR absorption spectra of UCNP-OA, UCNP-NOBFs, and lyophilized dBSA-UCNP-
NOBF4; UCNP: Upconversion nanoparticles; OA: Oleic acid.

The appearance of the 2933 cm™ and 2850 cm™ peaks corresponds to the asymmetric

and symmetric stretching vibrations of -CH2 groups of oleic acid, respectively. Addition-
ally, two bands at 1560 and 1466 cm™ are observed and assigned to the asymmetric and
symmetric stretch of the COO- of oleic acid, respectively. Moreover, the NOBFs treatment
of UCNP caused an intensity reduction of the peaks at 2933 and 2850 cm™ and the appear-
ance of a new band at 1085 cm™ associated with BF4~ anions. The FTIR spectrum of lyoph-
ilized dBSA-UCNP-NOBF: shows a reduction in the 1085 cm! peak corresponding to the
BFs+ anions and an alteration of the band at 1397 cm™ assigned to amide III of dBSA, C=N
stretching mode and N-H bending mode.
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Figure S3. Characterization of bovine serum albumin (BSA) and denatured BSA by Dynamic Light Scattering and Elec-
trophoretic Light Scattering (DLS and ELS): (a) hydrodynamic diameter distributions of BSA and dBSA acquired by DLS
in deionized water; (b) the {-potential of BSA and dBSA acquired by ELS in deionized water.
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Figure S4. Concentration optimization of dBSA for forming protein corona on the surface of UCNP-NOBF: by volume
and number.

Hydrodynamic diameter of dBSA-UCNP-NOBF: following the incubation of UCNP-
NOBF4 (0.25 mg/mL) with dBSA at different concentrations (5-50 uM) at room tempera-
ture for 15 min and 4 h measured by DLS.



