he devastating water crisis in

Flint, MI, brought into focus the
widespread issues plaguing U.S.
water supply systems. As the water
infrastructure continues to age,
distribution pipes are deteriorating,
potentially leaching toxic heavy metals
and other contaminants into drinking
water. Upgrading U.S. water systems
will take years and trillions of dol-
lars. In the meantime, to safeguard
public health, it is crucial to monitor
heavy metals and other contaminants
throughout the water supply — par-
ticularly at the point of use.

Existing in situ water testing tech-
nologies are inadequate. Laboratory-
based technologies can quantitatively
measure aqueous heavy metal ion
content down to parts per billion
levels. However, these methods are
costly (about $25-$50 per test) and
require days for sample analysis to be
completed, making them unsuitable
for regular onsite detection. Qualita-
tive detection methods are suitable for
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colorimetric test kits cost about $10/kit)
and quick, but they are unreliable and
provide inadequate sensitivity.

With funding from the National
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Science Foundation (NSF), researchers
at the Univ. of Wisconsin-Milwaukee
for detecting a wide range of analytes,
including heavy metal ions, bacteria,
and nutrients in water.

Here’s how the sensor works.
The conductivity of the rGO channel
changes when chemicals/analytes bind
to the probes anchored on the gold
nanoparticles, e.g., through chela-
tion reactions with heavy metals. The
change in conductivity (measured in
resistance) is proportional to the quan-
tity of metal ion the sensor is measur-
ing. The probe is designed to target a




