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Conceptualizing is easy…….

Figure courtesy of E. Virginia Armbrust and the Center for Environmental Visualization at the University of Washington Seattle 



Large Challenges to Overcome

• Conventional wisdom of decades long 
traditional laboratory practices

• Fluid handling over 6 orders of 
volumetric magnitude (Liters to uLs)

• Diverse user needs, expectations and 
environments

0.45 + 5.0 um filters, 
100 mL to 2L, 

SHA arrays + PCR + 
sequencing



Environmental Sample Processor

2nd Generation ESP 3rd Generation ESP

Specific design requirements: 
Submerged or Autonomous Vehicle Deployments with in situ analysis
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Lessons learned from field demonstrations

• Every user/deployment has different requirements

• Many collaborators just want samples not analysis 

• Collect samples over extended periods of time

• End Users want access and control of instrumentation

• Instruments need to be SIMPLE, CHEAPER & EASY to deploy



Freshwater Lotic Systems



ESP Sampler

• Terrestial based deployments (non-submerged)

• Portable, easy to deploy and re-supply

• Minimum 160 samples

• Interactive communication and control

• Easy to Setup

• Easy to Use / Operate

• Easy to Maintain

Printer Approach



USGS READI-NET PROGRAM

Courtesy of Adam Sepulveda - USGS



USGS READI-NET PROGRAM – MoSCoW

Must have, Should have, Could have or Won’t have Prioritization



FIDO: Filtering Instrument for DNA Observations

• 144 samples – 47mm Membranes

• Liquid Preservation

• Liquid Decontamination

• Remote Command & Control GUI 
• Wifi, Cellular and Satellite

• Sample metadata encoding

• Simple servicing and replenishment



FIDO: Filtering Instrument for DNA Observations



Communications and Web Interface 



GUI Management and Scheduler



FIDO dPCR and qPCR Validations

dPCR Anchovy and Rainbow Trout qPCR Anchovy



Next Steps

• Validation is continuing 
• qPCR and  metabarcoding

• READi-net Implementation in 2025
• 10 production units are currently being built
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ASV Level – 12S MiFish

• Integration on-board research vessels

Courtesy of Eily Allan



Take Aways

• There is no single “silver bullet” instrument for each application or use case
• Each instrument is designed for an intended purpose with specific design requirements

• Instruments should be co-designed for intended use cases / applications
• Or applications should be matched to appropriate instrumentation

• Proper validation build confidence in data and reduces operational risks
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