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Silicon nanowire sensor for cellular ATP detection
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ABSTRACT

This study utilized ultrahigh sensitivity label-free silicon nanowire field-effect transistors
(SINW FETS) to detect biological small.molecule. Boron-doped silicon nanowires were
adopted due to the properties of highly sensitive, real-time electrical response to charged
biological and chemical species. Abl, which is a protein tyrosine kinase whose constitutive
activity is responsible for chronic myelogenous leukemia, was covalently linked to the
surfaces of silicon nanowires for the detection of Adenosine triphosphate (ATP), the energy
currency of cells. A real-time time-dependent measurement of conductance of SINW FETs
showing that detection of ATP down to a picomolar concentration is achievable. In high ion
strength buffer, due to shorter Debye screening effect, the detection limit of SINW FETs
for ATP was at nanomolar range. Furthermore, this investigation applied the interdigited
electrodes to stimulate the HeLa cell to release ATP and SINW FETs were adopted for

real-time detection of ATP.
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