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Application Note: Detection of Monkeypox Virus in Wastewater 

Detection of Monkeypox Virus in Wastewater  

Use of Nanotrap® Particles  

Key Advantages 

 A high-throughput method to capture and concen-
trate multiple pathogens including Monkeypox virus 

 Scalable and automatable method with increased 
sensitivity using large volume samples 

 Compatible with a variety of extraction kits and 
downstream methods 

 Utilizes the same Nanotrap® particle-enabled work-
flow as SARS-CoV-2 

Introduction 

Monkeypox was discovered in humans in 1970 in the Demo-
cratic Republic of the Congo.  Since then, it has become en-
demic in western and central Africa, and most cases outside 
that region have been linked to travel or imported ani-
mals.1  In May 2022, cases began appearing in Europe and 
around the world with no known link to western or central 
Africa.2  To date, there have been over 21,000 monkeypox 
cases in the US and over 55,000 in the world as a result of 
this ongoing outbreak.3 

Interest in wastewater-based epidemiology has increased 
dramatically in recent years as it has been used to track the 
SARS-CoV-2 virus in communities.  There is growing interest 
in tracking the monkeypox virus through wastewater as well. 

Ceres Nanotrap Microbiome A Particles capture and concen-
trate a wide range of viral and bacterial pathogens present in 
wastewater. In this study, we demonstrate that Nanotrap 
Microbiome A Particles bind and concentrate monkeypox 
virus from wastewater using both manual and automated 
workflows.  

Materials 

Methods 

Extraction Kit Comparison 

Wastewater samples were processed using “APP-032: Auto-
mated Nanotrap® Wastewater Protocol using NucleoMag® 
Kit” and “APP-065: Manual Nanotrap 10 mL Wastewater 
Protocol using QIAamp® Viral RNA Mini Kit with 
Heat” (protocols available at https://www.ceresnano.com/
protocols-virus). Briefly, wastewater samples (10 mL) were 
combined with Nanotrap Enhancement Reagent and Na-
notrap Particles in order to bind the viral particles to the 
Nanotrap particles.  The viral particles were then lysed using 
the lysis buffer from the NucleoMag kit or the QIAamp kit 
and the respective extraction protocols were followed.  Elut-
ed DNA was analyzed in triplicate on a Roche LightCycler® 
96 in a duplex PCR utilizing the CDC “Monkeypox virus Ge-
neric Real-Time PCR Test”4 and SARS-CoV-2 N1 primers with 
TaqPath™ Master Mix. 

Wastewater Volume Analysis 

Both 10 mL and 35 mL wastewater samples were processed 

using Nanotrap Microbiome A Particles prior to extraction 

using the QIAamp Viral RNA Mini kit.  Since the Nanotrap 

particles capture and concentrate the virus particles, the 

same volume of QIAamp reagents can be used for both ini-

tial sample volumes. Samples were extracted using “APP-

065: Manual Nanotrap 10 mL Wastewater Protocol using 

QIAamp Viral RNA Mini Kit with Heat” and “APP-064 Manual 

Nanotrap 35 mL Wastewater Protocol using QIAamp Viral 

RNA Mini Kit with Heat” (protocols available at https://

www.ceresnano.com/protocols-virus). 

• Nanotrap® Microbiome A Particles (Ceres Nanosciences; 
SKU #44202) 

• Nanotrap® Enhancement Reagent 1 (Ceres Nanosciences; 
SKU #10111) 

• Nanotrap® Enhancement Reagent 2 (Ceres Nanosciences; 
SKU #10112) 

Results 

The Nanotrap Microbiome A Particles were able to capture 
and concentrate monkeypox virus from wastewater sam-
ples, followed by nucleic acid extraction using both the QI-
AGEN QIAamp Viral RNA Mini Kit and the MACHERY-NAGEL 
NucleoMag DNA/RNA Mini Kit (Figure 1A).  Each extraction 
kit purified monkeypox virus DNA from three of the four 
samples, with amplification failing in the fourth sample due 
to a combination of the specific sample matrix and the ex-
traction kit. 
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Conclusions 

Figure 2. Nanotrap Microbiome A Particles enable increased sensitivity 
using higher volume wastewater samples. Four 10-mL and four 35-mL 
wastewater samples were processed using Nanotrap Microbiome A Particles 
and Nanotrap Enhancement Reagent. After Nanotrap particle concentration 
DNA extraction was performed using the QIAamp Viral RNA Mini Kit 
(QIAGEN). dPCR results generated on a QIAGEN QIAcuity system using the 
CDC “Monkeypox Virus Generic Real-Time PCR Test.” 4  

Figure 1. Nanotrap Microbiome A Particles enable monkeypox virus detec-
tion in wastewater using a high throughput and simplified pathogen con-
centration method. Four 10 mL wastewater samples were processed using 
Nanotrap Microbiome A Particles and Nanotrap Enhancement Reagent on 
an automated Kingfisher Apex system. After Nanotrap particle concentra-
tion, DNA extraction was performed using the NucleoMag DNA/RNA Water 
Kit (MACHEREY-NAGEL) or the QIAamp Viral RNA Mini Kit (QIAGEN). Real-
time PCR results generated on a Roche LightCycler 96 qPCR system using (A) 
the CDC designed “Monkeypox Virus Generic Real-Time PCR Test” 4 and (B) 
the SARS-CoV-2 N1 primer set.  

Monkeypox virus DNA was isolated following the same pro-
tocol used to isolate SARS-CoV-2 RNA, and both pathogens 
could be detected in a duplex PCR (Figure 1).  Thus, samples 
taken for SARS-CoV-2 analysis can also be tested for the 
presence of monkeypox virus.  Current wastewater surveil-
lance methods for SARS-CoV-2 typically utilize 10 mL sample 
volumes; however, to provide increased assay sensitivity for 
monkeypox viruses the sample volume was increased to 35 
mL.  The larger volume resulted in greater assay sensitivity to 
enable detection of monkeypox virus, which may be present 
at low levels in wastewater samples (Figure 2).   

Nanotrap Microbiome A Particles can capture and concen-
trate monkeypox virus from wastewater samples with the 
same workflows used to capture SARS-CoV-2.  For extremely 
low titer viral loads, a 35 mL automated method can achieve 
increased recovery of the virus. Nanotrap particles provide a 
quick and automatable concentration of monkeypox virus 
from wastewater, enabling monkeypox virus detection to be 
easily be added to existing wastewater workflows.  
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