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DEVELOPMENT OF AN AUTONOMOUS PATHOGEN DETECTION SYSTEM

RichardG. Larrglois, Steve Brown, Bill Colston, Les Jones, Don Masquelier, Pete Meyer, Mary McBride,
Shrmavaz Nasarabadi, Albert J. Rarnponi, Kodunmdi Venkateswamn, and Fred Milanovich

Lawrence Livermore National Laboratory
7000 East Avenue, L-452

Liverrnore, CA 94551

ABSTRACT

An Autonomous Pathogen Detection System (APDS) is being designed and evaluated for use in domestic
connter-terrorism. The goal is a fully automated system that utilizes both flow cytometry and polymerase chain
reaction (PCR) to continuously monitor the air for BW pathogens in major buildirgs or high profile events. A
version 1 APDS system consisting of an aerosol collector, a sample preparation subsystem, and a flow
cytometer for detecting the antibody-labeled target organisms has been completed and evaluated. Improved
modules are rmder development for a version 2 APDS including a Lawrence Liverrnore National Laboratory-
designed aerosol preconcentrator, a multiplex flow cytometer, and a flow-through PCR detector.

INTRODUCTION

Lawrence Livermore National Laboratory (1.LNL) has an ongoing program to design, fabricate nnd field
demonstrate a frilly Autonomous Pathogen Detection System (APDS). This will be accomplished by integrating
a flow cytometer and real-time polymerase chain reaction (PCR) detector with sample collection, sample
preparation and fluidics to provide a compact, autonomously opersting instrument capable of simultaneously
detecting multiple pathogens and/or toxins. The APDS will be designed to operate in fixed locations, where it
continuously monitors air samples snd automatically reports the presence of specific biological agents. The
APDS will utilize both multiplex immuno and nucleic acid assays to provide ‘quasi-orthogonal’, multiple agent
detection approaches to minimize false positives, and increase the reliability of identification. The APDS is
targeted for domestic applications in which (1) the public is at high risk of exposure to covert releases of
bioagent such as in major subway systems and other transportation terminals, large office complexes, and
convention centers; snd (2) as part of a monitoring network of sensors integrated with command and control
systems for wide-area monitoring of urban areas and major gatherings (e.g., inaugurations, Olympics, etc.). In
this latter application there is potential that a fully developed APDS could add value to DoD monitoring
architectures.

Technical advancements across several fronts must first be made in order to realize the full extent of the
APDS. A phased approach, with increasing detection and identification capability, has been employed in the
design, constmction, and testing of each evolutionary version of the APDS. The version 1 system, APDS-1,
which provides a single-plex immunoassay using flow cytometry, has been completed and field tested. Work is
in progress on advanced modules for the second version of the APDS, APDS-11, to provide the capabilities for
automated multiplex immrmoassays andjlow-thr-ough PCR.
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