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Introduction 

Bimetallic nanostructures (Bi-MNSs) have drawn 

special attention due to their particular properties 

related to catalytic, electronic, mechanic, optic and 

magnetic characteristics which are tuned by the 

combination of the fine structures of each metal 

constituent. The result is a new surface (hybrid 

surfaces) which distinguished characteristics when 

compared to any its counterparts [1]. Among the 

several choices of bifunctional metals, gold is a 

unique due to its biocompatibility, which is a 

desirable property for biomolecules immobilization, 

however, platinum present excellent electrocatalytic 

property for oxidation/reduction towards H2O2 [1,2]. 

Thus, the motivation of this work was developed a 

new nanostructured hybrid surface based on Pt/Au-

SAM for biosensing applications. We report the 

fabrication, characterization and applicability of the 

bifunctional nanostructured hybrid surface Pt/Au-

SAM-GOx. The oxidation of H2O2 was monitored by 

measuring the increase in oxidation current of H2O2 

on to the platinum surface. 

Results and Discussions 

Nanostructured interdigitated microelectrode array 
(IMA) of platinum/gold (Pt/Au) was fabricated by 
photolithographic and lift-off process [3]. Then, self-
assembled monolayer (SAM) was immobilized by 
immersion of IMA in a solution containing 5 mM of 
11-mercaptoundecanoic acid (11-MUA) by 20 h.  
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Figure 1. Cyclic voltammograms obtained in 0.1 mol L

-1
 KCl 

solution containing 5.0 mmol L
-1

 [Fe(CN)6]
4-/3-

, v = 50 mV s
-1

. 
 

Cyclic voltammograms shown in Figure 1, the 
anodic and cathodic peaks at 0.303 and 0.152 V, 
respectively, and can be attributed to electron-
transfer between nanostructured bimetallic hybrid 
surface Pt/Au and redox probe [Fe(CN)6]

4-/3-
 (curve 

(a)). Curve (b) not presents redox peaks indicating 

SAM immobilization on the nanostructured hybrid 
surface. After electrochemical polishing in H2SO4 
solution 0.5 mol L

-1
 at potential range between -0.23 

and 1.1 V, the voltammogram (c) Figure 1 show the 
anodic and cathodic peaks at 0.313 and 0.152 V, 
respectively, attributed to electron-transfer between 
the redox probe [Fe(CN)6]

4-/3-
 and platinum surface 

but a decrease in the currents peaks was observed 
when compared to curve (a). This confirms that the 
procedure developed promote the SAM desorption 
only on platinum surface and remaining on the gold 
nanostructures. Thus, the surface can be called of 
bifunctional nanostructured hybrid surface Pt/Au-
SAM. The ratio platinum/gold on the hybrid surface 
nanostructured bimetallic was estimated in 65% and 
35%, respectively.  
To achieve our goal, we have used the unique 

properties of the bifunctional nanostructured hybrid 
surface Pt/Au-SAM, by using the enzyme glucose 
oxidase (GOx) approach for the determination of 
H2O2. This novel system has been developed by 
immobilization of the SAM only on gold surface, of 
the hybrid surface nanostructured Pt/Au. Thus, the 
GOx was immobilized on the hybrid surface 
nanostructured Pt/Au-SAM by adsorption method. In 
this enzyme system, the glucose is subsequently 
oxidized by GOx and oxygen peroxide was 
produced, and finally H2O2 was detected on the 
platinum surface in the range concentration between 
0 to 14.8 mmol L

-1
 glucose. 

Conclusions 

The bifunctional nanostructured hybrid surface 

Pt/Au-SAM (only on the gold nanostructures) was 

developed successfully and it was applied in the 

glucose determination.  
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