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Abstract: Objective To study effect of cholesterol (CH) on the formation of protein coronas between lipid microspheres (LM) and
human serum albumin (HSA). Methods After preparing LM and CH@LM using a two-step emulsification method involving high-
speed shear-high-pressure homogenization, HSA solution with the same volume but different concentrations (8, 12, 24, 36 pmol-L™")
and LM and CH@LM(calculated in LM) with the same volume and different mass concentrations (10.76, 15.37, 26.90, 35.87,
53.80 mg'mL™") were incubated with constant temperature oscillators for different times, respectively. The LM-HSA and CH@LM-

HSA complexes containing HSA protein coronas and excess HSA were isolated by size-exclusion chromatography. Particle size and
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polymer dispersion index (PDI) were detected by particle size meter, ultraviolet visible spectrophotometry was used to detect the
ultraviolet spectrum of the protein coronas complex, fluorescence enzyme spectrometer was used to detect the fluorescence spectrum
of the protein coronas complex, and molecular interconnection was conducted to study the binding energy between the main
components of excipients in the oil phase and HSA, as well as the binding energy between excipients in the oil phase. The protein
coronas complex was characterized by Coomassie bright blue staining. Results Both LM and CH@LM demonstrate excellent
inherent stability. An interaction between LM and HSA is observed, leading to the formation of complexes with particle size and PDI
that are dependent on both time and concentration. The introduction of CH further enhances the fluorescence quenching effect on
HSA itself, while also increasing the degree of blue shift in maximum absorption wavelength, indicating an intensified interaction
between LM and HSA upon CH addition. The binding energy between CH and HSA exhibits the highest absolute value, surpassing
that without CH involvement, thereby resulting in higher intermolecular binding energy when CH is present. Both LM-HSA and
CH@LM-HSA retain characteristic bands associated with HSA. Conclusion CH enhanced the adsorption capacity of LM to HSA,

and the stronger binding ability of CH with other excipient molecules and proteins may be the main reason.
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