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Abstract It will form protein corona on the surface of nanoparticles when exposed to the biological environment. The pro-
cess of protein corona formation is crucial in biomedical engineering, nanomaterials development and research, especially the
protein corona formation process of medical engineering materials in blood samples, and there is no mature method for real-
time monitoring. Silica colloidal crystal films were prepared by vertical deposition on the glass slides. The glass slides were
placed vertically in an ethanol suspension of silica nonospheres with diameters of 110, 190 and 280 nm. After 7 days of etha-
nol evaporation, a large area of silica colloidal crystal film was formed on the surface of the glass slide. The glass slides of
silica colloidal crystal films were assembled into reaction cell, and the reflectometric interference spectroscopy (RIfS) system
assembled by microscope light source and spectrometer were used for detection and optical thickness as a parameter. And
different concentrations of hydrochloric acid were used to test the performance of the RIfS system. In this study, RIfS was
utilized to detect the protein corona formation of human serum albumin, human fibrinogen and immunoglobulin G, as well as
blood samples by silica colloidal crystal films which have special optical properties. It was found that the formation of im-
munoglobulin G had the highest optical thickness variation due to its conformation. According to the formation process of
human serum albumin on silica nanosheres with different diameters, the optical thickness of protein corona was also higher
on the of silica nanospheres with higher curvature. In addition, through the detection of plasma and whole blood samples, it
was found that the silica colloidal crystal films could basically eliminate the interference of blood cells to the detection of
protein corona. This work developed a real-time unlabeled protein corona research method, which provides a basis for the
clinical application of biomedical materials.

Keywords plasma protein; protein corona; reflectometric interference spectroscopy; silica colloidal crystal film; ordered
porous layer interferometry
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Figure 1 (a) Sectional view SEM image of silica colloidal crystal film
with a diameter of 110 nm silica spheres; (b) top view SEM image of
silica colloidal crystal film with a diameter of 110 nm ; (c) sectional view
SEM image of silica colloidal crystal film with a diameter of 190 nm; (d)
top view SEM image of silica colloidal crystal film with a diameter of
190 nm; (e) sectional view SEM image of silica colloidal crystal film with
a diameter of 280 nm; (f) top view SEM image of silica colloidal crystal
film with a diameter of 280 nm
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Figure 2 (a) Typical reflectance interference spectra silica colloidal
crystal film of different sphere sizes; (b) photograph of silica colloidal
crystal film of different sphere sizes, 110, 190 and 280 nm respectively
from left to right

22 RIS RGHRER_SUERARINERRISES
e 5

Bl 3 25t T T A IR AR SR AR ) RISS %
% E L SR B E SRR AT VR IR, e
BRIRAETE M b, RO A — B U A BG4
b, EE G RBDEIEA. AAAIE IRAA d AA IE
B I S T i R A2 VG L 300 22 1150 nm, FEA#
2 A BRI RS AT . SR BT K
VR AT 2 0T B SEI R REL /0. i FE
FERG 2 s RE—RTOIE, TI A B S x
We 7 RS A AR RS, T AR SUP R4 B T B
oA XTHE:

mA=2nd

K, m N TR AL, A TR, n AR
WA, d NERERE. RIEAR, TR H 2 fl d
FRAR e, Rt n A d BATART AR A0 AR A 8 I b e
K AR S e, T B AE PR ERVEBY R LR A AR 10 M
T 6 1l 1% 6 & )R B 1 42 1k (optical thickness
changes, AOT=And) AT SR 4%E. ALK =S
AR A BT DASE R e Sk S X — i 2.

340  http://sioc-journal.cn

© 2021 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Sample Cell

[ | Protein Corona

© Silica Colloidal Crystal

Absorption

B3 T I i A T A AT s S i 1 2 1 st A 2
=
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reflectometric interference spectroscopy based on silica colloidal crystal
films
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Figure 4 (a) Real-time changes in the optical thickness (AOT) of silica
colloidal crystal films with perfused ultrapure water, 0.8, 1.2, 1.6 and 2

mol/L of HCI; (b) linear relationship between concentration of HCl and
optical thickness variation
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Figure 5 (a) Real-time AOT caused by different concentrations (2, 1,
0.5, 0.1 and 0.05 mg/mL) of Fg protein corona formation in silica colloi-
dal crystal film; (b) AOT caused by different concentration Fg formation
of protein corona value at time of 6000 s
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Figure 6 A schematic representation of structure and protein corona
formation of (a) HSA, (b) Fg and (c) IgG; (d) IgG, HSA and Fg protein
corona formation on silica colloidal crystal film and real-time optical
thickness changes (AOT)
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Figure 7 Real-time AOT of protein corona formation for HSA at 110,
190 and 280 nm silica colloidal crystal film
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Figure 8 Real-time AOT of protein corona formation for plasma and
whole blood sample at 190 nm silica colloidal crystal film
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