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Development of highly electroactive nitrogen-doped graphene like film electrode for
nonlabel biosennsing applications
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A nitrogen-doped nanocarbon film electrode formed using the electron cyclotron res
onance (ECR) sputtering method.The ECR sputtered CN films exhibited an enhanced fullerene-like microstruct
ure at intermediate nitrogen concentration. This structure consisted of bent and cross-linked graphene she
ets where layered areas remarkably decreased with increasing sp3 bonding. The film has a very smooth surfa
ce with an average roughness of 0.1 to 0.2 nm. These variations in the chemical structures greatly change
the electrochemical performance. The N-ECR electrode shows a wider potential window due to 1ts higher sp3
content. The N-ECR electrode (N = 9.0 at. %) shows improved electrochemical activity. The oxygen and hydro
gen peroxide reduction potentials at the N-ECR electrode shifted about 0.3 and 0.15 V, respectively, and t
he peak height of H202 is greatly increased.The N-ECR electrode also shows better activity for oxidizing c
ertain biomolecules such as guanosine and adenosine decreased.
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