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Abstract

This work aims to construct a prototype microfluidic chip-based electrochemical sensor
system that employs diamond-like carbon (DLC) electrodes as the working electrodes used for
biosensor probing and electronic transduction of chemical reactions. DLC thin films are prepared
on glass slides and silicon substrates by radio frequency plasma enhanced chemical vapor
deposition (RF-PECVD) using a gas mixture of methane and hydrogen. Doping the films with
nitrogen has also been performed in order to improve the electrical conductivity. Certain physical
and electrochemical properties of the films are obtained using the following characterization
techniques: (1) Raman spectroscopy to investigate the film structures, (2) UV/Visible spectroscopy
to determine the optical band gap energies, (3) contact angle measurements to evaluate the
surface hydrophilicity of the films, (4) attenuated total reflectance-Fourier transform infrared (ATR-
FTIR) spectroscopy to acquire the information of chemical functional groups presented on the films’
surfaces, and (5) cyclic voltammetry measurements with a standard redox species (Fe(CN)63'
/Fe(CN)54-) to study the electrode kinetics. The polydimethylsiloxane (PDMS) microfluidic three-
electrode cell chip comprises of a DLC working electrode, a silver reference electrode, and a gold
counter electrode. On-chip immobilization of glucose oxidase (GOx) at the DLC surfaces is realized
through a covalent linkage through EDC/NHS chemistry. The results indicate that a mediator-free

amperometric detection of glucose can be achieved with this device.





