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Nanotrap® Magnetic Virus Particles Capture and 
Concentrate Influenza A and Influenza B from 
Wastewater 
 

Key Advantages 
> Can be used for wastewater surveillance of multiple 

viruses, including SARS-CoV-2, Influenza A and B. 
 

> Detection of SARS-CoV-2 is not impacted by the 
presence of Influenza A and B in a sample. 

Introduction 
Pathogenic viruses represent one of the greatest threats 
to human well-being. For example, the H1N1 influenza 
pandemic in 2009–2010 resulted in 60 million cases in 
214 countries, and 150,000-575,000 estimated deaths 
[1]. An outbreak of a novel coronavirus (SARS-CoV-2) was 
initially reported in China but has spread globally, with 
more than 270 million confirmed cases and more than 5 
million deaths as of December 21st, 2021 [2]. 

Municipal wastewater harbors a great variety of 
pathogenic viruses [3]. Extensive research has been 
conducted on the persistence of human enteric viruses, 
transmitted via the fecal-oral route, in wastewater and 
in the aquatic environment [4]. Wastewater surveillance 
is appealing because a single sample can ‘test’ a large 
population, it can enable detection from both 
asymptomatic and symptomatic individuals, and it can 
provide an indication of changing trends in population 
infection levels about 7 days ahead of clinical testing 
[5][6].  CDC and HHS, in collaboration with agencies 
throughout the federal government, implemented the 
National Wastewater Surveillance System (NWSS) in 

response to the COVID-19 pandemic as a resource to 
help public health officials and communities utilize 
wastewater data to guide community level response and 
decision making [5][6].  

There is an interest in using the infrastructure in place to 
track other common and potentially deadly pathogens. 
Nanotrap® Magnetic Virus Particles have demonstrated 
sensitive, rapid, and easy-to-use automated and manual 
methods for wastewater SARS-CoV-2 testing [7]. In this 
application note, we show that Nanotrap® Magnetic 
Virus Particles can also capture influenza A and influenza 
B from wastewater without impacting the detection of 
SARS-CoV-2. 

Materials 

● Four SARS-CoV-2 positive wastewater samples were 
obtained from different locations in the United 
States. 

● Influenza A virus (H1N1): ATCC Cat.# VR-95 
● Influenza B virus: ATCC Cat.# VR-823 
● Nanotrap® Magnetic Virus Particles: Ceres 

Nanosciences SKU# 44202 
● Nanotrap® Enhancement Reagent 1 (ER1): Ceres 

Nanosciences SKU# 10111 
● Applied Biosystems™ MagMAX™ Microbiome Lysis 

Solution (ThermoFisher Cat.# A42361)  
● Applied Biosystems™ MagMAX™ Viral/Pathogen 

Nucleic Acid Isolation Kit: ThermoFisher Cat.# 
A42352  

● KingFisher™ Apex System and Materials 
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● Wastewater SARS-CoV-2-RT-qPCR-N1: Promega  
Cat.# AM2110 

● BIO-RAD CFX™96 or equivalent 
● COVID-19/Influenza (A & B) TaqMan RT-PCR Kit: 

Norgen BioteK Cat.# TM67400 
● 80% Ethanol  

 

Methods 

Sample preparation 

Four positive SARS-CoV-2 wastewater samples were 
spiked with influenza A at 365 CEID50/mL and Influenza B 
at 44.5 CEID50/mL. The same wastewater samples were 
also used for testing without the addition of spiked-in 
influenza viruses.   

Influenza A/B and SARS-CoV-2 Concentration 

Nanotrap® Magnetic Virus Particles and ER1 were used 
to capture and concentrate influenza A/B and SARS-CoV-
2 from wastewater samples using an automated protocol 
[8]. Briefly, a 10 mL wastewater sample was split 
between two 24-deep well plates (4.875 mL into each of 
two wells). Fifty microliters of ER1 were added directly to 
each wastewater sample well. Seventy-five microliters of 
Nanotrap® particles were added to each well 
immediately after the ER1. The 24-deep well sample 
plates were loaded onto a KingFisher™ Apex System for 
virus capture and concentration. No filtration or 
centrifugation of the wastewater samples was required 
prior to the addition of the Nanotrap® particles. 

RNA Extraction  

Viruses captured by the Nanotrap® particles were lysed 
in the MagMAX™ Microbiome Lysis Buffer. RNA was then 
purified using the magnetic bead-based MagMAX™ 
Viral/Pathogen Kit. Samples were processed on the 
KingFisher™ Apex system following the extraction 
protocol [8]. 

RT-PCR Analysis 

SARS-CoV-2 detection of extracted viral RNA was 
completed using Promega’s SARS-CoV-2 Wastewater RT-

PCR Kit (N1 gene target). The kit reagents and RT-PCR 
controls were prepared according to the manufacturer’s 
instructions [9]. For each reaction, 15 µL of the prepared 
reaction mix was added to an optical 96-well reaction 
plate and mixed with 5 µL of RNA template. The plate 
was sealed with an optical adhesive film, loaded into a 
Bio-Rad CFX™96, and run using the amplification settings 
specified by the manufacturer. 

Influenza detection of extracted viral RNA was 
completed using Norgen BioTek’s COVID-19/Flu A &B 
TaqMan RT-PCR Kit. The kit reagents and RT-PCR controls 
were prepared according to the manufacturer’s 
instructions [10]. For each reaction, 20 µL of the 
prepared reaction mix was added to an optical 96-well 
reaction plate and mixed with 5 µL of RNA template. The 
plate was sealed with an optical adhesive film, loaded 
into a BIO-RAD CFX™96, and run using the amplification 
settings specified by the manufacturer. 

Results 

Influenza A, influenza B, and SARS-CoV-2 were 
successfully detected in all four co-infected wastewater 
samples (Samples 5-8) (Figure 1).  

 

 

Only SARS-CoV-2 was detected in Samples 1-4, which 
were SARS-CoV-2 positive samples without influenza 



Application Note: Detection of Inflenza A and B in Wastewater 

  

          3 | P a g e  
January 2022 

viruses. There was no statistical difference between the 
Influenza +/- samples with regard to SARS-CoV-2 
detection (p-value: 0.93), suggesting that in a co-
infection scenario with higher influenza titers than SARS-
CoV-2, saturation of the Nanotrap® particles did not 
occur. 
 

Conclusions 

Nanotrap® Magnetic Virus Particles can capture 
influenza A, influenza B, and SARS-CoV-2 from a 
wastewater sample, even in a co-infection scenario. 
Presence of influenza A and B does not cause loss of 
SARS-CoV-2 detection in wastewater, indicating that 
Nanotrap® particles can be used as an effective tool for 
surveillance of multiple viruses from wastewater. 
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Nanotrap® particles and kits are not intended or validated for use in the diagnosis of disease or other conditions. 
Ceres Nanosciences makes no warranties of any kind whatsoever express or implied, with respect to this protocol, 
including but not limited to warranties of fitness for a particular purpose or merchantability or that the protocol is 
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