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Abstract

Ensuring water quality is of paramount importance for protecting public health. The
health risks and harmful environmental impacts associated with the ever-increasing
number of emerging contaminants in water necessitate a breakthrough in water
quality monitoring technology to detect and evaluate harmful effects of the plethora of
contaminants in waters. Over the past century, water quality monitoring has relied
almost exclusively on analytical-chemistry based chemical detection of acutely toxic
priority pollutants that requires relatively high cost, laborious and sophisticated
analytical procedure and long test durations. Currently, there are no feasible and
reliable monitoring technology and systems that allow for real time and on site
monitoring of water quality.

Recent progress in nanotechnology promises the revolution in environmental
monitoring technology that employs the important characteristics and quality
parameters of nanosensors superior to conventional approach, including greatly
improved sensitivity and detection limit, requirement of very small quantity of
samples, possible direct detection without reagents and analytical instruments and
miniature and integrated detection of multiple pollutants.

A nano-sensor array consists of a group of individual sensors on a common platform
that employ different recognition principle and mechanisms such as electrical
resistance changes due to adsorption/binding of targeted molecules, antibody antigen
binding, enzymatic recognition or DNA complimentary recognition. Important water
quality parameters including presence of certain toxins (e.g. oxidative toxicity,


mailto:mi.wang@neu.edu

genetoxicity, mutegenicity, cytotoxicity, carcinogenicity, endocrine disrupting effects
etc.) and indicator pathogenic microorganisms can detected in real time and on site
simultaneously. The portable miniature property and potential link to GIS make it
possible to allow both individual and regulatory agencies to employ instant water
quality monitoring and establish a shared water quality information network.
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