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Preparation of Elastic Modulus Modulated Mesoporous Silica Nanoparticles for Enhanced In
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Mesoporous silica nanoparticles (MSN) are among the most promising drug delivery system
(DDS) carriers due to their high specific surface area and biocompatibility. The elastic modulus
of DDS carriers is a critical factor influencing in vivo behavior, including cellular uptake
efficiency and blood retention?. However, the effects of the elastic modulus of MSNs on cell
behavior has not been thoroughyl investigated. In this study, elastic modulus-modulated MSN
were prepared by controlling the density of siloxane bonds in the amorphous silica network.
Siloxane bond density-controlled MSN were obtained by co-condensation of two silane
coupling agents with different numbers of ethoxy groups at adjusted molar ratios. As a result,
MSN with elastic moduli varying from several hundred MPa to several GPa were successfully
prepared, and the effect of elastic modulus on cellular uptake efficiency was systematically
investigated, providing insights into the design of MSN for enhanced DDS performance.
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Two silane coupling agents with
different numbers of ethoxy groups
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Tetraethoxysilane Triethoxyvinylsilane Mesoporous silica nanoparticles
(TEOS) (TEVS) (MSN)
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