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Preparation and characterization of responsive biodegradable magnetic

mesoporous silica nanoparticles
FU Yan-bo, ZHANG Hui-xia, WANG Rui-xue, LI Wen-tao, CAO Xi-chuan”
(School of Materials Science and Physics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: To overcome the side effects of traditional nanoparticles in complex human physiological environments,a
multifunctional degradable magnetic drug delivery system was constructed by integrating pH/reduction dual-responsive
release , magnetic targeting therapy ( MDT) ,and high drug-loading capacity.By introducing Bis[ 3-( triethoxysilyl ) propyl |
tetrasulfide ( BTES) ,a disulfide bond-crosslinked silica framework was formed, endowing the particles with controllable
degradation capability under high glutathione ( GSH) concentrations in the tumor microenvironment. Subsequently, iron
was generated in situ within the particle pores and surface by sodium borohydride reduction of ferric chloride, achieving
magnetism and a negatively charged surface.This enhanced the loading capacity for positively charged drugs and enabled
magnetic targeting. Doxorubicin ( DOX) was selected as the model drug. By simulating the tumor and normal tissue
environments to characterize the drug release mechanisms and particle degradation capability within the human body, to
infer the drug performance and its safety. Comprehensive characterization was performed using Fourier transform infrared
spectrometer ( FT-IR) , X-ray diffractometer ( XRD ) , transmission electron microscopy ( TEM ), and Zeta potential
analyzer.
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