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Fig.1 Schematic of the spherically hierarchical structure

array-based working electrode
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Fig.2 An Au microsphere (a) and its quantitative

characterization (b)
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Fig.3 Array and the extracted profiles of the spherically hierarchical

structures: (a) the array of the spherically hierarchical structures,

(b) a detailed spherically hierarchical structure, (c) the extracted
profile of a spherically hierarchical structure, (d) the related
ZnO nanorods, (e) the extracted profile of the other spherically

hierarchical structure, and (f) the corresponding ZnO nanorods
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Fig.4 Spherically hierarchical structures with GOD: (a) the
extracted profile of the spherically hierarchical structure
with GOD, (b) the related ZnO nanorods with GOD, (c)
the extracted profile of the other spherically hierarchical
structure with GOD, and (d) the corresponding ZnO
nanorods with GOD
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Fig.5 Surface morphologies of the spherically hierarchical
structures without and with GOD: (a) the surface heights
of the spherically hierarchical structure in Fig. 3c and 4a,
and (b) the surface heights of the spherically hierarchical

structure in Fig. 3e and 4c
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Fig.6 Cyclic voltammograms of the two spherically hierarchical

structure-based glucose sensors
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Fig.7 Performance of the two spherically hierarchical structure-
based glucose sensors: (a) I-t step curves and (b) calibration

curves of response currents vs. glucose concentration
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Construction of Glucose Sensors Based on the Arrays of Au Microspheres

Jing Weixuan, Qi Han, Cheng Yanyan, Jiang Zhuangde, Chen Lujia, Zhou Fan, Wang Bing
(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: With silicon substrates and arrays of optical fiber cores as assembly fixtures, 3>3 arrays of Au microspheres produced by
melting and condensing Au fibers were manually arranged. ZnO nanowires were hydrothermally synthesized on Au microspheres, and
glucose oxidase was immobilized on ZnO nanowires, obtaining the spherically hierarchical structure array-based working electrodes. The
surface morphologies and the glucose oxidase immobilization effects of the spherically hierarchical structures as well as the
electrochemical performance of the working electrodes were quantitatively characterized. The linear range, sensitivity, low detection limit
and Michaelis-Menten constant of this glucose sensor are 0~2.5 mmol/L, 17.24 pA-(mmol/L)™* ¢m™, 3.44 umol/L, and 1.85 mmol/L
respectively.
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