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BIOAGENT DETECTOR DEVELOPED JOINTLY BY LAWRENCE
LIVERMORE AND SANDIA NATIONAL LABORATORIES FOR
THE DETECTION OF AEROSOLIZED BIOLOGICAL AGENTS IN

THE ENVIRONMENT. ®  rovw

THE SYSTEM INCORPORATES AN AEROSOL COLLECTOR TO
CONCENTRATE SUB-10 pm PARTICLES INTO A 1 ml VOLUME,
WHICH 1S DISTRIBUTED TO A SAMPLE ARCHIVE AND THREE
AUTOMATED SAMPLE ANALYSIS TRAINS. ALL THREE ANALYSIS
TRAINS—IMMUNOASSAY, PCR AND REVERSE-TRANSCRIPTASE
PCR—UTILIZE AN ¢TAG REPORTER-BASED MULTIPLEX ASSAY TO
DETECT A BROAD RANGE OF THREAT AGENTS.

IMMUNOASSAY

FLOW-THROUGH
IMMUNOASSY
REACTOR

THE IMMUNOASSAY TRAIN IS BASED ON A
MICROFLUIDIC ASSAY THAT RELEASES eTAGS FOR
INDICATED AGENTS UPON BINDING AND
PHOTOACTIVATED CLEAVAGE, THEN DETECTS THE
RELEASED eTAGS BY CAPILLARY ELECTROPHORESIS
WITH LASER-INDUCED FLUORESCENCE
DETECTION (488 nm EXCITATION).

AUTOMATED DECONTAMINATION OF THE SYSTEM BETWEEN
ANALYSES PERMITS CONTINUOUS AUTONOMOUS OPERATION.
TESTS OF THE PROTOTYPE INSTRUMENT, PERFORMED AS PART OF
THE BAND PHASE Il PROGRAM AT EDGEWOOD CHEMICAL AND
BIOLOGICAL CENTER. INDICATE EXCELLENT PERFORMANCE IN A
SERIES OF BLIND CHALLENGES WITH BOTH LIQUID AND
AEROSOLIZED GAMMA KILLED BACILLUS ANTHRACIS.

oTag with probe and biotin hook

THE NUCLEIC ACID ASSAY TRAIN IS ook s
BASED ON A MICROFLUIDIC ASSAY PO

THAT RELEASES eTAGS FOR INDICATED —————
AGENTS UPON PCR, THEN DETECTS
THE RELEASED eTAGS BY CAPILLARY
ELECTROPHORESIS WITH
LASER-INDUCED FLUORESCENCE
DETECTION (488 nm EXCITATION).
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BAND DESIGN REQUIREMENTS

COST TARGETS

REVERSE TRANSCRIPTASE PCR (RT-PCR) OCCURS ON THE
SAME PLATFORM AS DNA PCR. SAMPLES ARE PURIFIED,
CONCENTRATED, AND AMPLIFIED ON A PACKED BED WITH
eTAGS ANALYZED ON CE. A ONE STEP RT-PCR MIX WITH AN
INITIAL INCUBATION STEP FOR THE RT ENZYME ARE
IMPLEMENTED ON THE FLOW THROUGH PCR PLATFORM.

FLOW~THROUGH RT-PCR SYSTEM
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‘ Testing conducted at US Army Edgewood
Chemical and Biological Center

uCHEMLAB

elTag DETECTION OF CE PLATFORM

OV, BA, BG, FT, MS2, YP

+ Laboratory testing (20 blind samples) —
= Liguid sample (400 pl) was drawn autematically into the instrument and
analyzed
- Data analysis software generated the detection calls (positive or
negative)
»  Aerosol chamber testing (18 blind samples) —
— Aerosolized sample was prodi
directly into the BEC aeros
- Collection continued for 5 additional minutes, then the callection bawl
fluid was pumped into the instrument and analyzed
+ LLML and SNL staff performed initial instrument set-up and system
maintenance
+ ECBC personnel performed all system operations associated with
the testing protocols

sing an ink-jet aerosol generator
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eTAG PCR ANALYSIS OF
BG, EH AND BAt

' Summary of testing results

« Correctly identified 33 of 38 samples (87%) over the two
series of blind challenge tests
+ Reasons for incorrect calls were immediately identified
and correctable
- False negatives; Mechanical faflure (PCR heater) and reagent
lot issue
- False positives: Random noise peak assigned as B1 peak
» Signal averaging, use of B2 give correct call
+ Ambient temperature variations shift CE peak times;
accounted for using internal standards
— Independent study of temperature effects indicates a minimum
of two internal standards are required for accurate peak calling
- Fielded instrument will be environmentally controlled

Aerosol chamber testing results for 6 sequential

samples correctly identified using Biobriefcase
M1

uCHEMLAB
CE PLATFORM

o e Poaifive

FLUORESCENCE

I\ Positiva

Megative

[T gl¥



