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Characterization and in Vitro Anticancer Ability of Doxorubicin Loaded Bimodal Mesoporous Silica Nanospheres

NIE Xiaoya'?, ZHANG Xiaojuan', ZHANG Yan', GE Shaobing’, HU Qingwei'”" (1. Chongging Medical and Pharma-
ceutical College, Chongging 401331, China; 2. Chongqing Engineering Research Center of Pharmaceutical Sciences, Chongging
401331, China; 3. Northwestern Polytechnical University, Xi'an 710072, China)

ABSTRACT: OBJECTIVE To prepare bimodal mesoporous silica nanospheres loaded with doxorubicin, and evaluate their adsorp-
tion/ desorption properties and proliferation inhibition effects on cancer cells,. METHODS bimodal mesoporous silica nanospheres
(BMSNs) were prepared using sol-gel method and thermal treatment. The nanospheres were analyzed and characterized using scanning
electron microscopy, specific surface area and porosity analyzer, Fourier transform infrared spectroscopy, and UV-VIS spectrometer.
The adsorption/desorption characteristics of DOX by BMSNs were investigated by adsorption experiment. The proliferation inhibition
effects of BMSNs-DOX on MCF-7 cells and A549 cells were detected using CCK8 method. RESULTS Compared with mesoporous
MCM-41, which has typical uniform mesopores, BMSNs could provide more favorable matter diffusion and adsorption capacity towards
DOX due to their more expansive pore structure. At pH =7.0, BMSNs exhibited a high adsorption capacity for DOX of 91. 7 pwmol -
g~ (equivalent to a drug loading capacity of 5.32% ) , which was 1. 6 times higher than that of MCM-41. In pH =35. 0 buffer solution,
BMSNs-DOX desorbed ( released) DOX molecules with an efficiency of about 96% , in just 30 minutes. BMSNs-DOX exhibited a
stronger inhibitory effect than MCM-41-DOX and DOX. At a concentration of 4 pg + mL™", the survival rate of MCF-7 cells and A549
cells was only 23. 67% and 15. 79% respectively. CONCLUSION Compared with MCM-41, BMSNs is expected to release DOX to
cancer cells more efficiently. BMSNs-DOX exhibits a significant inhibitory effect on MCF-7 cells and A549 cells, suggesting its poten-
tial as a drug carrier to enhance the cytotoxicity of chemotherapy drugs on cancer cells.

KEY WORDS: bimodal mesoporous silica nanospheres; doxorubicin; adsorption; desorption; anticancer
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Fig. 1 Preparation procedure of bimodal mesoporous silica nanopheres
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Fig. 3  Adsorption capacities of MCM-41 and BMSNs toward DOX at the different initial DOX concentration( A) or pH condition(B).
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Fig. 4 [Isothermal (A) and dynamic (B) adsorption model of BMSNs toward DOX (pH =7.0,7=30 °C)
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T e a, ~1.03228
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32 BMSNs xf DOX % [ff 5 /7 # A W& 5 ok
Tab.2 Kinetic parameters for kinetic models in the DOX ad-
sorption on BMSNs

Kinetic models Formula Parameter Value
Pseudo-first model ¢,=q.( l-e -Kiry qe 91.717
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2 0.942 33
Pseudo-second model 2ot 7. 93.152
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2 0.987 36
Elovich 7 =+ln( | +abt) a 70.249
’ 0.075 18
2 0.979 58
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