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Here we report a nano-enabled electronic biosensor for direct detection of biomarkers e.g. insulin down to 10 femtoMolar 
levels in human serum and saliva samples. First we present a design and fabrication of silicon nanowire field effect transistor 

(SiNW-FET) as biosensor. We use top-down strategy to fabricate silicon nanowire devices by the combination of photolithography 
and e-beam lithography on silicon on insulator wafers (SOI). The number of nanowires has shown a significant impact on the 
device performance, with better performance for larger number of nanowires used. We then test this type of sensor for medical 
diagnostic applications, such as insulin detection. Insulin is a diabetes related hormones and the quick detection of its level 
in blood is important for diagnosis of diabetes mellitus and also guiding its treatment. The traditional approaches for insulin 
quantification with mass spectra, ELISA or Western Blot etc are lack of sensitivity, time-consuming and/or requiring expensive 
equipments. Here we are using the SiNW FET devices to quantify the insulin level in human serum samples. Our preliminary 
sensing work has demonstrated repeatable detection of insulin directly from diluted patient serum without purification. The 
sensing experiments have repeatedly shown well correlated sensing of insulin with concentration from 10 femtoMolar (fM) to 
1nM in pure PBS buffer and in human serum samples. We will demonstrate detailed sensing results related to diabetes disease 
in the meeting. 
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