
The Smith-Root eDNA Sampler system
Austen Thomas Ph.D. – Smith-Root Inc.



Smith-Root
Technology for fisheries conservation 



Smith-Root
Technology for fisheries conservation 



SRI Engineering Team

What can we do for the eDNA user community?
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eDNA sampling methods



Current Tool Limitations

• Pore sizes not designed for eDNA

• Minimal control over filtration process

• Sampling gear is not purpose-built 
(somewhat cumbersome)



Single-use inline 
filter housing

Remote control 
for pump

Smart pump with 
sensor feedback

Consumables storage

The eDNA Sampler Backpack
(A fully integrated eDNA sampling system)





Filter housings:

• Single-use inline filter housing

• Takes any 47mm membrane filter

• Minimizes sediment accumulation (high 
pressure, low velocity) 



Why do on-site filtration? 

Immediate DNA preservation 
(prevents loss during transport)

Concentrate a large water volume
(improves detectability)

Water transport can be prohibitive 
(limits sample size)



Why use a pressure threshold? 

"...delicate particles might break when the pressure is too high. 
A pressure of 300-400 mmHg (~ 8 psi) is recommended."
Neukermans et al.,(2012) Limnology and Oceanography: Methods, 10(12), 1011-1023.



Why include a flow meter?  

1. Meter volume filtered

2. Set a target flow rate

3. Filter clogging alert 



“What settings should I use?”





Paper conclusions: 
• The system is fast – 2L sample collected in 3 minutes

• Peak in filtration efficiency at a flow rate of 1.0 L/m

• 5μm filters captured significantly more eDNA than 1μm filters

(when volume filtered is maximized)

• High filtration pressures may reduce eDNA retention

• Pressure should likely be standardized to avoid bias



Evolution of the eDNA Sampler



Generating metadata record for eDNA



Generating metadata record for eDNA



Visualization and data management



Compact unit designed for portability and 
Aquaculture applications



Why single-use filter packs? 

1. Bleach sterilization can introduce contamination risk

2. Sterilization procedures are time consuming (costly) 



Highly hydrophilic

Filters are often preserved in desiccant



A self-preserving eDNA filter 



A self-preserving eDNA filter 



Advantages of a self-preserving eDNA filter

• No filter membrane transfer step 

• Reduce chance of contamination

• No chemical or cold storage

• Reduces per sample field time



Results from 6-month preservation trial

No significant difference in eDNA quantity over 6 months 
- slightly higher eDNA recovery from self-preserved

42 replicate NZMS eDNA samples, half ethanol-preserved and half self-preserved 



Results from field trial

Self‐preserving filters contained approximately 2X the eDNA of 
ethanol‐preserved samples on average (paired t test, p = 0.020)





The future of eDNA Sampling



A low-cost/rental sampler for 
citizen science projects



What about boat sampling? 



Thank you



Demo



Pond 1
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Pond 2
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Pond 3
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1 standard 1 self-preserving

Pilot field experiment

Columbia Spotted Frog - Rana luteiventris



Beta testing



Beta testing results

Dr. Taylor Wilcox
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Brook trout 

- 1.2um self-preserving filters took longer to filter (GeoTech pump)
- GFF and PES 5.0um self-preserving were similar to standard method
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Brook trout 

- GFF self-preserving were inhibited and degraded (thick membrane)
- 1.2um and 5.0um PES self-preserving comparable yield to standard



Beta testing results

Dr. Taylor Wilcox

GFF 1.5um
Funnel

GFF 1.5um
Self-

Preserve

PES 1.2um
Self-

Preserve

PES 5.0um
Self-

Preserve

GFF 1.5um
Funnel

GFF 1.5um
Self-

Preserve

PES 1.2um
Self-

Preserve

PES 5.0um
Self-

Preserve

Fi
ltr

at
io

n 
tim

e 
to

 5
L 

(s
ec

on
ds

)

Brook trout 

5.0um Self-preserving had comparable eDNA yield and 
filtration time to the standard NGC method
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Beta testing results
Smith-Root Self-preserving 

eDNA filters

Dr. Meaghan Duncan

Redfin perch eDNA

Found no significant difference in perch eDNA between self-preserved 
filters and ethanol preservation. Slightly more eDNA on 5µm.  

Ethanol

Jackson Wilkes Walburn



Conclusions

• eDNA preservation duration > 6months

• Comparable or better than ethanol in field trials

• 5µm filters performed similarly to GFF (flow rate, eDNA yield)

• GFF filters do not preserve well in housing

• Field trials with larger sample sizes are in the works



The eDNA Sampler is fast 

2 L of water can be filtered in approximately 3 min



Flow experiment results

1.0 L/min set point more than doubles the filterable water volume



Pressure experiment results

Index of detection sensitivity 

Relative index of eDNA capture efficiency 



Pressure experiment results

eDNA per Liter decreases with increasing filtration pressure



Pressure experiment results

Captured significantly more NZ mudsnail eDNA on 5μm filters



eDNA preservation experiment

Filter preservation experiment

• Single tank with suspended NZMS eDNA

• 42 replicate 0.5L samples collected

• Half self-preserved, half ethanol

• 3 extracted: 11 d - 172 d.

• Quantified NZMS eDNA by qPCR





The downside to eDNA 



Why single-use plastics? 

Existing sterilization methods (bleach) can lead to false-positives when sterilization is insufficient, 
or false-negatives when residual bleach is carried over to subsequent samples.



A self-preserving eDNA filter 



Advantages of a self-preserving eDNA filter

• No filter membrane transfer step 

• Reduce chance of contamination

• No chemical or cold storage

• Reduces per sample field time



Results from 6-month preservation trial

No significant difference in eDNA quantity over 6 months 
- slightly higher eDNA recovery from self-preserved

42 replicate NZMS eDNA samples, half ethanol-preserved and half self-preserved 



Results from field trial

Self‐preserving filters contained approximately 2X the eDNA of 
ethanol‐preserved samples on average (paired t test, p = 0.020)





eDNA Research papers (macrobial)

Credit: Dr. Taylor Wilcox



What is environmental DNA?





Design eDNA tests for species or groups

Single species detection
(qPCR)

Community characterization
(DNA metabarcoding)
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