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Preparation and controlled doping of copper substituted

hollow bioactive glass nanospheres
ZHANG Lixiang® . LIU Tao’, REN Xu*, CHEN Yingrui*, DING Xinbo“
(a. College of Materials and Textiles ; b. Keyi College, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The influence of copper doping on morphology and structure of hollow bioactive glass nanospheres
(HBGNs) was studied. On this basis. the relationship between copper doping of hollow bioactive glass
nanospheres and drug sustained release was explored to gain bone tissue engineering scaffold with certain
antibacterial action and controlled release property of drugs. Copper substituted hollow bioactive glass nanospheres
(Cu-HBGNs) were prepared with sol-gel method by using polyacrylic acid (PAA) as the template and silicon
source, phosphorus source, calcium sources and copper source as inorganic resources. The doping content of Cu—
HBGNs was regulated by changing additive amount of CaO and CuO component. Morphology, structure, element
composition and thermal stability of Cu-HBGNs were characterized by scanning electron microscope (SEM),
transmission electron microscopy (TEM), energy dispersive spectroscopy (EDS), Fourier-transform infrared
(FTIR) , X-ray diffraction (XRD), thermogravimetric analysis (TGA), and N, adsorption-desorption. The results
showed that the controlled copper doping of Cu— HBGNSs could be realized through introducing different mole
ratios of CaO and CuO component in bioactive glass system. The morphology and structure of these samples
basically remained unchanged, and the particle size and pore size could be adjusted. Cu— HBGNSs prepared with sol-
gel method has the wide application prospect in drug delivery and bone tissue repair.
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