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CURRENT PRODUCTS

Accurate and reliable detection of pesticides is a vital component in the
overall goal of a cleaner environment. Recently, the State of California
mandated the monitoring of certain pesticides for the public health of
farming communities. Portable sensor systems allow for the monitoring
of fixed sources of pesticides to mitigate unwanted contamination from
the target fields or for confirmation of organic farming techniques.
Seacoast Science, Inc. has developed a chemicapacitive sensor array
based system with fixed plate and/or interdigitated micromachined
capacitors to measure the dielectric constant of distinctly separated
selectively absorbing materials. The interaction between the pesticide
and functional material modifies the dielectric properties (capacitance) of
the material. Chemosensitive materials were selected from commerci
polymers, ligand stablllzed transition melal nanopamcles hybrid organic-
inorganic materials,
Using optimized sensor arrays and a novel precmcemramn real-time
detection of high vapor pressure pesticides (i. e. methyl bromide,
dichloropropene, metam sodium, and chloropicrin) and low vapor
pressure pesticides (acephate, methiocarb, dimethoate, malathion) was
achieved in a laboratory test system. The low power (5 W) and compact
(15 cm x 6 cm x 2.5 cm, ~500 g) prototype system is able to transmit
sensor data to a PC platform for identification and quantification of target
analytes using a novel pattern recognition algorithm.

TECHNOLOGY

Micrograph of a Seacoast Science
interdigitated electrode sensor element
(500 jum x 350 pm).

Picture of chemicapacitive sensor array on a
dime. Two different architectures (IDT and
fixed plate) are displayed. Chip size is ~2 x
5mm

Micrograph of aSeacoast Science
sensor chip with three chemicapacitors
and an integrated heater and
temperature sensor (RTD)

Ink jet deposition of materials on the sensor
array. (30 or 80 um diameter nozzle, drop
volume 10 - 20 pL, 30 — 100 pm diameter)

Seacoast Science's SC210 Prototype (6.5 x 4 x 1.5 cm), uses USB for
fast real-time data collection directly to a computer or can be remately
located and powered by the coin cell battery for weeks of unattended data
logging (stored on flash memory).
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Guide used in the selection of materials for Seacoast
Science sensor array

Material Syntheses
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Preconcentration T = 2, 4 and 8 minute collections of ethanol at 80, 40, 20
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SUMMARY

Chemicapacitors are uniquely selective among polymer-
based VOC sensors

Micromachined, polymer filled capacitors were used to detect
pesticides

Sensor array and classification/regression allows for the
rejection of interferrents and for variable environmental
conditions (temperature, humidity)

Final system would be small, light weight, low cost, and low
power allowing individual use

Sensor array is rugged and amenable to field conditions with
litle logistical burden
Future projects:

Increase number of pesticides for detection.
Integration of sensor into network for fence line detection
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