
 

 

 

 

 

 

 

 

 

 

 

Introduction  

Water-transmitted viral pathogens can significantly affect human and animal health. Disease 
can be spread while swimming, bathing, washing or drinking water, or by eating food exposed 
to contaminated water. Viruses that are classified as having a moderate-to-high health 
significance include adenovirus, astrovirus, hepatitis A and E, rotavirus, norovirus and other 
caliciviruses, and enteroviruses, including coxsackieviruses and polioviruses according to the 
World Health Organization (WHO). 

Waters that are often screened for virus contamination include source waters for drinking 
water, reclaimed wastewater, recreational waters, irrigation water, produce rinse waters and 
other waters in contact with food preparation. Additionally, as the world population grows, it 
requires higher demand for fish and sea foods; current practices for fresh and salt aquaculture 
production demands close monitoring of viral pathogens that attack fish health in the aquatic 
environment they are grown.  

Detection of infectious viruses is more difficult than detection of indicator bacteria. For 
instance, 1-10 infectious viral particles can cause disease in animals and humans. By 
comparison, at similar levels of exposure, the infectious dose of enteropathogenic bacteria is 
about 10–10,000 times lower than for viruses.  

This fact shows that detection of even very trace virions is of utmost importance, meaning that 
adequate concentration from larger liquid samples is imperative for rapidly detecting viral 
threats. 
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Virus Concentration 

InnovaPrep developed The Concentrating Pipette for automated and rapid concentration for improved 
detection of microorganisms. It is highly efficient and effective for bacteria, parasites, molds, fungal 
spores and fragments, whole cells and viruses. 

The one-pass method works by filtration through high-flow single-use 
pipette tips to remove microorganisms from the fluid sample matrix. 
Once the microorganisms are captured, the instant and automated 
Wet Foam Elution™ process recovers and delivers the microorganisms 
into a (average 200) microliter volume of clean buffer ready for 
analysis.  The one-pass method provides rapid automated sample 
volume reduction and simultaneous clean buffer exchange. 

Single-use Concentrating Pipette Tips (CPTs) are available in a range 
of pore sizes and surface area configurations for a variety of 
applications. For viruses, two pore sizes are available; a 0.05 μm CPT 
and an ultrafilter CPT for concentration of viruses over about 25 nm.   

Using either of these CPTs, the system will concentrate volumes of up 
to 500 mL to a final sample volume as low as 200 µL at speeds up to 
100 mL per minute (depending on the CPT pore size and matrix), and 
will provide a concentration factor of up to 1000X.  

Once the concentration step is complete, the elution process is initiated by the press of a button, taking 
only seconds. The concentrated sample is now ready for analysis. The Tip is then discarded and replaced 
for the next sample - no cross contamination can occur and no decontamination step is required. 

 

Wet Foam Elution 

InnovaPrep concentration products are based on the principle of capturing particles/organisms from 
relatively large liquid volumes onto a membrane filter and then recovering the particles/organisms into 
a comparatively small liquid volume, using a process termed Wet Foam Elution™ (WFE). WFE uses 
standard buffer solutions, such as phosphate buffered saline or Tris buffer along with a very low 
concentration of Tween 20 added as a weak foaming agent. This solution is infused with gas to create 
the foam when dispensed during elution.  During the elution, the fluid expands to six times its initial 
liquid volume moving as a solid rather than a liquid as it recovers the target particles. The foam then 
quickly breaks down into a liquid, leaving a highly concentrated sample ready for subsequent sample 
preparation and analysis.   

The unique properties of wet foam make it a superior method for recovery of particles from membrane 
filters when compared to elution with aqueous solutions. Expansion of the elution fluid to six times its 
original volume, coupled with a significant increase in the liquid viscosity, and other unique wet foam 
properties, enables concentration factors that often exceed those achieved with other approaches by 
two or even three orders of magnitude. It also efficiently removes soluble inhibitors during the 
concentration process which can further improve detection. 
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Analysis Methods Compatibility for Viruses using WFE 

The WFE elution technology was developed as a front-end to virtually any analysis method, whether 
modern molecular methods or classical culture. There is a caveat however regarding viruses.   

The foaming agent, Tween 20, a component in InnovaPrep’s elution fluid, has a different effect 
depending on whether the virus is enveloped or non-enveloped. Non-enveloped viruses are surrounded 
by a protein coating, commonly referred to as a capsid. The capsid is quite robust and not easily 
damaged by the Tween, therefore both molecular and plaque assays are compatible for non-enveloped 
viruses. However, The Tween 20 my affect host mammalian cells used 
for plaque assays or TCID50 assays, so a dilution of the concentrate 
might have to be performed.   

Enveloped viruses too have a protein coat, but this capsid is encased 
within an outer lipid membrane; Tween 20 will disrupt the viral 
envelope, thus preventing the virus to attach to and enter into host 
cells. As a result, only molecular assays are compatible for enveloped 
viruses.  

 

About InnovaPrep 

InnovaPrep® is a developer of preanalytical tools for modern 

microbiology. InnovaPrep products provide the critical macro-to-micro interface between real world 

samples and the input volumes of modern molecular methods for analysis. These tools increase 

sensitivity and enable a faster, easier, and more efficient means of delivering the most highly 

concentrated sample possible for subsequent analysis.  

InnovaPrep’s 35 pending and awarded patents apply to highly efficient collection and concentration of 

biological particles from air, surfaces, and liquids.   InnovaPrep’s Wet Foam Elution™ process enables 

instant recovery of particles from filters, membranes, surfaces, and objects. The primary utility for these 

technologies is to greatly improve the way biological samples, especially dilute samples, are collected 

and prepared for analysis, allowing the most advanced biological detection systems to contribute their 

full potential.  

 

 

Fields of use include: 

 Drinking water 

 Waste water recharge 

 Aquaculture – disease 

screening 

 eDNA 

 Recreational water 

monitoring 

 Disease monitoring 
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