
1 

Robert T. Yamamoto, PhD 

ABSA Conference, Anaheim, CA  November 1, 2011  

 

Real-Time Biosafety Air Exposure 

Monitoring using FLIR RapidPlex 



2 

FLIR 

ICx Technologies is now part of FLIR Systems, Inc. 

 

 

 

 

 

 

 

FLIR Group FLIR Business Group 

Most FLIR groups  
(including FLIR Biosystems) 

FLIR CBRNE Detection 

FLIR Radar Systems FLIR Surveillance 

FLIR Tactical Platforms FLIR Integrated Solutions 

Chem-Bio Detection organization within FLIR CBRNE: 
• Biosystems, La Jolla, CA 
• Biodefense, Albuquerque, NM  
• Enzymes Technology, Pittsburgh, PA 
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FLIR CBRNE offers array of sensor products 

Biodetection Capabilities 

• Biodetection platforms 

• Sampling 

• Sample preparation 

• UHTS and bioinformatics 

• Rare cell isolation 

• Single cell analysis 

Repurpose homeland security Biothreat detection 
capabilities for Biosafety 
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Real Time Air Exposure Monitoring of 

Infectious/Toxic agents 

 Analogous to Lab worker radiation monitoring 

 Currently no method for Real Time monitoring of 

airborne exposure to infectious or toxic agents 

 Current practice: Implement BMBL best practices 

including: 

 BSCs 

 PPE 

 Vaccinations 

 Needle Stick log 

 Etc… 
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Laboratory Acquired Infections 

 2002-2004 survey of 

Clinical Lab directors:  

33% of labs reported 

at least 1 LAI 

 Most extensive 

survey 1976-78:  

4079 LAI - 173 

deaths 

 Of 10 most 

common LAI 

agents 8 are 

airborne risks 
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What if you could monitor Exposure in RealTime? 

 RapidPlex system: 

 Bacterial / Viral / Fungal / Toxin 

IDENTIFIER 

 Fully automated 

 Cartridge based 

 15-30 min operation time 

 Input:   

 Automated air trigger and air 

capture system can be fitted 

  OR 

 Any liquified sample (e.g. swab) 
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• Rapid biothreat detector developed under 
DHS Detect-to-Protect program 

• Fully automated biodetection platform 
– 10-30 minutes sample-to-answer times 
– Simultaneous detection of 10-20 biothreats, 

including bacteria, viruses, and toxins 
– Unattended monitoring or point detection 

applications 

• Interfaces to various sampling modules for 
environmental testing and monitoring 

– Air sampler 
– Water concentrator 
– Manual insertion of liquid sample 

• Surface swab sample 
• Previously collected aerosol sample 

• Applications: 
– Environmental monitoring 
– Building protection 
– Food/Water testing 
– Lab worker Biosafety 
– Clinical  

RapidPlex ® | System Overview 

RapidPlex for unattended aerosol monitoring 

Standalone RapidPlex for point detection 
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RapidPlex Assay Technologies 
Nucleic Acid and Protein Detection 

 DNA/RNA assays run in parallel with antibody assay (Protein/Toxin) 
 Fluorescently encoded magnetic beads are imaged for detection readout 
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Consumable cartridges 

 Consumable cartridge contains all reagents necessary to 

run a single detection test (10-20 target ID) 

 Standard 96 well microplate format allows use of off-the-

shelf automation for autoloading cartridges during unattended 

operation 

 Lyophilized reagents are stable for >6 months at 

temperatures up to 45 degrees C 

Biotek Plate 
Stacker 

interfaces to 
RapidPlex for 
unattended 
operation 

FLIR Proprietary; For Official Use Only 

Lyophilized 
pellets stored in-
line with fluidics 
channels  
 
 
Resuspend 
quickly (seconds) 
as sample flows 
through chamber 
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Continuous 

Monitoring Trigger 

(IBAC) 

FLIR BioXC 200i 

1. Real-Time sampling: 
 Researcher loads Specific-Assay cartridge at start of experiment 
 Air is continually monitored – Sensing of organic particles triggers Air 

sampler and RapidPlex analyzer 

Rapid 

Air Sampler 

(BioXC) 

RapidPlex 

Analyzer 

Integrated 

Detection Report 

FLIR BioLaz 504 FLIR RapidPlex 

Integrated System: 3 modes of operation 
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Continuous 

Monitoring Trigger 

(IBAC) 

FLIR BioXC 200i 

1. Real-Time sampling: 
 Researcher loads Specific-Assay cartridge at start of experiment 
 Air is continually monitored – Sensing of organic particles triggers Air 

sampler and RapidPlex analyzer 
2. Continuous air sampling – Post Experiment:  Continually capture air, analyze 

at end of experiment 

Rapid 

Air Sampler 

(BioXC) 

RapidPlex 

Analyzer 

Integrated 

Detection Report 

FLIR BioLaz 504 FLIR RapidPlex 

Integrated System: 3 modes of operation 
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FLIR BioXC 200i 

1. Real-Time Sampling mode: 
 Researcher loads Specific-Assay cartridge at start of experiment 
 Air is continually monitored – Sensing of organic particles triggers Air 

sampler and RapidPlex analyzer 
2. Continuous air sampling – Post Experiment:  Continually capture air, analyze 

at end of experiment 
3. Post-Experiment containment sampling:  Surface swab post-experiment, 

analyze on RapidPlex 

Rapid 

Air Sampler 

(BioXC) 

RapidPlex 

Analyzer 

Integrated 

Detection Report 

FLIR BioLaz 504 FLIR RapidPlex 

Integrated System: 3 modes of operation 

Continuous 

Monitoring Trigger 

(IBAC) 
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• Customizable target list for various applications 
• Additional assays take approximately 6-8 weeks to develop and validate 

RapidPlex Assay Technologies 
Multiplex Assay Panels 

Current Biodefense Panel:  10 threats, 3 surrogates  

FLIR Proprietary; For Official Use Only 
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Ongoing third-party evaluations 

 Pacific Northwest National Lab: inclusivity/exclusivity 

testing 

 RapidPlex system 

 Pilot deployment of three systems in Metropolitan subway 

system 

 BioXC / RapidPlex 

 Pilot with classified customer 

 Trigger / Air Sampler / RapidPlex 
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Third Party Blind Testing 

 45 blinded samples containing “threat” strains and “non-

threat” near neighbor controls 

Organism Correct Identification 

Bacillus anthracis (Anthrax) 13 of 13 strains 

Non-threat Bacillus species No Detect (13 strains) 

Yersinia pestis (Plague) 10 of 10 strains 

Non-threat Yersinia species No Detect (1 strain) 

Francisella tularensis 7 of 7 strains 

Non-threat Francisella species No Detect (1 strain) 
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Summary 

RapidPlex for Biosafety Exposure Monitoring 

 Laboratory/Occupational Exposure monitoring platform for 

identification of microbial pathogens and/or protein toxins 

 Containment verification: LAI, Genetically Modified Organisms 

 Risk Assessments 

 Research Labs / Clinical Labs / Manufacturing 

 Three modes of Automated operation: 

 Real Time Sampling:  Organic particle sensing triggers automated 

air capture 

 Continuous air capture throughout entire experiment 

 Surface swab analysis 

 Cartridge based:  multi-assay format 

 We are seeking partners/collaborators for beta-testing in 

laboratory/industrial environments 
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End of Presentation 


