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Figure S1 TEM images of polymeric micelles with various Au:Cu molar ratios ((a) 100:0, (b) 25:75, and (c) 

0:100). 
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Figure S2 Pore size distribution of the mesoporous (a) Au100, (b) Au94Cu6, (c) Au87Cu13, (d) Au78Cu22, (e) 

Au49Cu51, and (f) Au41Cu59 films. 
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Figure S3 Amperometric plots for the deposition of mesoporous Au-Cu films with different compositions. Each 

process is carried out at room temperature at -0.5 V (vs. Ag/AgCl) for 1000 s. The current density was 

normalized by the geometrical electrode area. 
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Figure S4 Typical SEM images of the obtained Cu films for 1000 s deposition and at various deposition 

potentials of (a) -0.5 V, (b) -0.4 V, (c) -0.35 V. 
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Figure S5 Relationship between film growth rate and precursor composition. 

  



S-7 

 

 

Figure S6 Cross-sectional SEM images of the mesoporous Au78Cu22 film (a) low- (b) high-magnification and 

the mesoporous Au49Cu51 film (c) low- (d) high-magnification. 
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Figure S7 Cross-sectional SEM images of the mesostructured Au49Cu51 films with different reduction times 

before immersion in THF solution [(a) 500 s, (b) 750 s, (c) 1000 s, (d) 1750 s]. 
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Figure S8 Schematic illustration of formation of vertically oriented mesochannels through the fusion of the 

spherical micelles. 
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Figure S9 (a) CV measurements of the mesoporous Au-Cu films with different composition in 0.5 M H2SO4. 

(b) Relationship between the composition ratios, ECSA(Au) and volume-normalized ECSA(Au). 
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Figure S10 CVs of the mesoporous (a) Au100, (b) Au94Cu6, (c) Au87Cu13, (d) Au78Cu22, (e) Au49Cu51, and (f) 

Au41Cu59 films. The current density was normalized by the geometrical electrode area. The glucose electro-

oxidation peaks are highlighted by dot lines. 
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Figure S11 Cyclic voltammograms of the mesoporous Au49Cu51 in different concentrations of glucose. The 

scan rate is 50 mV s
-1
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Figure S12 Effect of different applied potential on the amperometric response of mesoporous Au49Cu51 to 

glucose, ascorbic acid, uric acid, maltose in 0.1 M NaOH. The current density of glucose was taken as 100% 

and the current densities for interfering electroactive species were normalized by the current of glucose. 

  



S-14 

 

  

Figure S13 (a) Time dependent amperometry following successive the addition of glucose (0.05 mM) with the 

mesoporous films in 0.1 M NaOH at 0.3 V (vs. Ag/AgCl). (b) Corresponding calibration curves. The current 

response of the dynamic detection of glucose was normalized by the geometrical electrode area. 
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Figure S14 (a) Cross-sectional SEM images of the mesoporous Au-Ni film from the electrolyte solution with 

the compositional ratio of Au (75) : Ni (25). (b) Corresponding EDX spectra of the mesoporous Au-Ni film. 

 


