Nanosensor detects trace amounts of chemicals, helping farmers cut pesticide,
fertilizer use

Good things come in small packages. Sadly, so do bad things. That's where lowa State University’s (ISU)
Department of Mechanical Engineering comes in.

Led by Dr. Jonathan Claussen, ISU researchers have used nanotechnology to develop a sensor that can
detect organophosphates at levels 40 times smaller than the U.S. Environmental Protection Agency (EPA)
recommendations. Organophosphates are certain classes of insecticides used on crops throughout the
world to kill insects.

“It is important that we quantify insecticide runoff and drift so that we can characterize its long-term effects
and find ways to minimize those effects.”

Claussen [developed] Salt Impregnated Inkjet Maskless Lithography (SIIML), which uses an inkjet printer
to create inexpensive graphene circuits with high electrical conductivity. He adds salts to the ink, which is
later washed away to leave microsized divots or craters in the surface. This textured printed graphene

surface is able to bind with pesticide-sensing enzymes to increase sensitivity during pesticide biosensing.

These sensors can detect contaminants as small as 0.6 nanometers (nM) in length, well below the EPA
standard of 24 nM and Canada’s standard of 170 nM.

Claussen compares the graphene sensors to glucose test strips that diabetics use to monitor their blood.
Both the glucose test strip and the graphene pesticide test strip monitor selected compounds through
electrochemical means.

This technology can be adapted for field use to detect a wide range of samples, including pathogens in
food and fertilizer in soil and water. The technology is so inexpensive, Claussen said, that sensors could
be used across an entire farm field to monitor pesticides and fertilizers so that farmers could limit their use
and apply only what is truly needed.

In addition to improving the environmental ecosystem, Claussen said that SIIML could improve food
safety, from farm to fork.

“The sensors could be designed to detect pathogens in food processing facilities to prevent food
contamination,” he said. “The sensors could also be used to monitor cattle diseases, for example, before
physical symptoms are present. This technique could really be a game changer for a variety of in-field
sensing applications that require low-cost but highly sensitive biosensors.”

Read full, original article: New Nanosensor Detects Microscopic Contaminants in Water
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