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Abstract

Colorimetric sensor arrays (CSAs) are cheap, disposable, and have previously shown a powerful ability to
identify a wide range of samples based on their volatile emissions. As such they are of interest as a tool for the
Warfighter in multiple contexts. We have been testing CSAs against both headspace vapors and directly against
liquids and have found that general, unoptimized arrays are capable of distinguishing between closely-related ID: 79% correct
chemical warfare agents (CWAs) and are quite robust in ‘red light/green light' detection at an early development gﬁgl:segilé) Z?S:Ct
stage. Design and manufacturing improvements have made direct exposure of the arrays to liquids more 0.3% False Pgositive
reliable and in this context they are both highly sensitive and nearly instantaneous in reacting. We are currently

engaged in evaluating and optimizing both types of array for Warfighter-relevant targets and developing
prototype hardware and mobile applications for sensing.

< Clustering Analysis: Array performance can be visualized using hierarchical clustering analysis Undiluted VX res ponse on L | qu id CSA
(HCA), and a 1st-nearest-neighbor algorithm operating on the Euclidean distance matrix generated

T In HCA yields reasonable performance in identification of analytes (assignment of identity to an
unknown) and good performance for “alarm” purposes (correct assignment to either “threat” or
s oLoy “‘non-threat” classes). As we pursue engineering and materials improvements we are also
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What is a Colorimetric Sensor Array?

« CSAs are multiplexed chemical assays printed on a small (=1 in?) piece of paper.
« Each dot on the array is unigue and responsive to a different moiety or property.
 This is NOT specific “1-for-1” chemistry — Read the Pattern!

» Analogous to our sense of smell — Hundreds of receptors recognize billions of odors. | | _ | | |
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s BRI OBy, P L N and sensitivity appears to be excellent. Revised and expanded
¥ & : ooy arrays are currently being tested at ECBC. This technology is a 0.01% 0.001%
\ R ' B\ candidate for replacing or augmenting M8/M9 papers and integration
ORING NG with concentrator systems.

Hardware Development (The VOCKit)
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A hardware concept (the VOCKit) is being developed to assist in the development
of CONOPS and engage with potential users for technology transition. The device
uses a replaceable sampling cartridge containing a sorbent pad and a CSA which
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fuels, lubricants, cleaning products, solvents, agricultural chemicals, and personal care products. Our LiQUid Analysis GD s A o .3;5_‘_::" n -..;’J“'i:' /
general test strategy was to co-confine each analyte and a CSA in a test fixture, capturing images every 5 _E gg @ 5 L o S — 5
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