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Elucidation of hydration state and protein adsorption behavior on trace chlorine-doped amorphous silica particles / (Nagaoka
Univ. Tech.) R. Kimura, (Ohara Quartz Co., Ltd.), M. Inui, S. Chatani, (Kyushu Inst. Technol.) S. Motozuka, (Nagaoka Univ. Tech.) Z.
Liu, M. Tagaya™® / The physicochemical properties of trace chlorine-doped amorphous silica particles (Cl-Asp) containing the specific
hydration states were investigated for the steric adsorption of immunoglobulin (IgG). The surfaces of Cl-Asp effectively suppressed
the generation of silanol groups to decrease the surface negative charge. The surface polarization of Cl-Asp was efficiently interacted
with the ions in biological solution to form the bonding water molecules, leading to the stereoscopic adsorption state of IgG. / E-mail:

tagaya@mst.nagaokaut.ac.jp
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Scheme 1. Illustration of the strategy of this study for

inducing the stereoscopic adsorption state of IgG.
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Fig. 1. (a) Chemical element (Na and phosphorous)
concentrations adsorbed on the particles from 1 mM-PB
with the immersion. (b) FT-IR spectral deconvolution
results of weight concentration of hydration layers of three
types on the particles, and the weight ratio of intermediate
water to free water.
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Fig. 2. (a) FT-IR spectral deconvolution results (i.e.,
secondary structures) of the amide I bands of the adsorbed
IgG on the particles, and (b) the stereoscopic adsorption
(i.e., native) state component ratio with the CI
concentration.



