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RESULTS AND DISCUSSION

SEACOAST SCIENCE, inc

A CHEMICAL SENSOR COMPANY

New Materials

Toxic industrial chemicals (TICs) and chemical warfare agents (CWAs) present a
threat to homeland security and to deployed Department of Defense personnel.
Seacoast Science, Inc. has addressed this challenge by the research and development
of a rapid and accurate sensor using polymer-based chemical sensors. Quantitative
Structure Property Relationship (QSPR) would enable the a priori selection of a
polymer based on the physical and chemical characteristic of the target analyte. A
library of polymers and materials was exposed to three high-vapor pressure TICs
and their response on a chemiresistor and chemicapacitor platform was measured.
Molecular modeling software was used to minimize representative polymers and
analytes and to generate molecular descriptors. From the response of the materials
and the descriptors, a QSPR equation was -ated using a 10-fold cross-validation
to build the model with M5 pruned model rules (using smoothed linear models) that
showed acceptable correlation (R ~ 0.8). The optimized QSPR will allow for the
rapid and accurate selection of a material for polymer-based sensor without lengthy
testing and repeated optimization steps is will allow these sensors to be rapidly
adapted to new chemical threat list:

SENSOR TECHNOLOGY

Low Vapor Pressure Analytes
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Ink jet deposition of materials
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Seacoast SC210  (Chemicapacitor)
Prototype (6.5 X 4 x 1.5 cm), USB for fast real-time
data collection directly to PC or remotely located
and powered by the coin cell battery for weeks of
unattended data logging (stored on flash memory).
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QSPR  Correlation between calculated and measured response on
chemicapacitor platform of basis set of polymers to target analytes (R = 0.83)
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Calculated vs. Measured response for QSPR Equation.
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