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• Achieved a simple to fabricate, disposable, easy to 
operate polymeric viral concentration device  

• Demonstrated influenza concentration to over 16 
times within 30 minutes for improved PCR sensitivity 

• Surface treatment improves viral RNA recovery   
• For low input concentrations, BSA-treated chips had an average 

recovery of nearly 80%. The output sample was 16 times more 
concentrated than the input sample. 

• Ct was consistently lower in concentrated samples, allowing 
detection of false negative samples with Ct beyond 37. 

To design a microfluidic  sample 
concentrator to increases solid 
phase extraction (SPE) process 
speed, and to lower on-chip PCR 
limit of detection 
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• Water vapor moves along partial pressure gradient 
• Fluid flows to compensate for volume reduction, 

creating the moving contact line / meniscus 

1. Fluid mass transfer3 

2. Particle mass transfer 

𝐹𝑎,  

Infectious 
pathogen 𝐹𝑑 

When Fs dominates, particles 
move along by interfacial 

tension 

𝐹𝑔 

𝐹𝑠 

𝑚 : mass decrease due to evaporation 
A: the area of the exchange surface 
hD: convective mass transfer coefficient 
dP/dx: pressure difference at the liquid/gas interface 
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• No significant difference between cultured and patient specimens.   
• Overall, the viral RNA recovery for all concentrations was 60.3%, 

resulting in a concentration factor of over 12 times.  
• Cultured: n = 2. Patient: n >=3.  NS: not significant; *P<0.05; two 

sample unpaired two-tailed Student’s t-test. 

Forces controlling particle motion: 
• Interfacial tension: 𝐹𝑠 

• Adhesion force: 𝐹𝑎 = 𝐹𝑤 + 𝐹𝑒 
𝐹𝑤: van der Waal’s  
𝐹𝑒: electrostatic 

• Other body and drag forces: 
𝐹𝑔, 𝐹𝑑 
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