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Capture and Concentration of SARS-CoV-2 from              
Viral Transport Medium

Key Advantages   
> Nanotrap® Magnetic Virus Particles rapidly capture      

heat-inactivated SARS-CoV-2 from 1 mL of viral transport 
medium prior to RNA extraction.  

> Nanotrap® Magnetic Virus Particles improve detection of 
SARS-CoV-2 using the IDT 2019-nCoV CDC qPCR Probe 
Assay across 4 logs of viral titers. 

Introduction 

Coronaviruses are a large family of viruses that usually cause 
mild to moderate upper-respiratory tract illnesses in humans. 
Three times in the 21st century, coronavirus outbreaks have 
emerged from animal reservoirs to cause severe disease and 
global transmission concerns, including the most recent 
outbreak for COVID-19 disease, caused by SARS-CoV-21-3.  

Nanotrap® Virus Particles have been shown to effectively 
capture and concentrate multiple strains of influenza, RSV, and 
coronavirus, thus enhancing detection of those viruses, even in 
co-infection scenarios4-7. Here, we show Nanotrap® Magnetic 
Virus Particles can capture and concentrate heat-inactivated 
SARS-CoV-2 from viral transport medium samples and 
demonstrate the impact of Nanotrap® particle pre-
concentration on assay sensitivity across a range of viral titers.   

Materials and Methods 

Samples 

Heat-inactivated SARS-CoV-2 was obtained from BEI Resources                    
(NR-52286). The virus was spiked into Puritan Universal 
Transport Medium at various titers to make contrived samples. 

Nanotrap® Particle Processing 

For each replicate, 200 µL of Nanotrap® Magnetic Virus Particles 
(SKU 44202) were added to 1 mL of viral transport medium in a 

1.5 mL microcentrifuge tube. Each sample tube was briefly 
vortexed to mix and left to incubate at room temperature for 10 
minutes. Next, samples were placed on a magnetic separation 
rack for 30 seconds to allow the particles to pellet. The 
supernatant was removed and discarded. Samples were 
removed from the magnetic separation rack and the particle 
pellet was resuspended in 140 µL of 1X phosphate buffered 
saline (PBS) for RNA extraction.  

RNA Extraction 

Viral RNA was extracted from samples processed with 
Nanotrap® particles and from unprocessed samples using the 
QIAamp® Viral RNA Mini Kit (QIAGEN). For the unprocessed 
samples, 140 µL of spiked viral transport medium was used for 
RNA extraction following the manufacturer’s instructions with 
no deviations.  

For each sample processed with Nanotrap® particles, 560 µL of 
QIAGEN Virus Lysis Buffer AVL was added to the 140 µL 
Nanotrap® particle PBS mixture. The samples were incubated for 
10 minutes at room temperature with agitation followed by 
magnetic separation to pellet the Nanotrap® particles. The 
supernatant was removed and transferred to a clean 
RNAse/DNAse free microcentrifuge tube and 560 µL of 100% 
ethanol was added, followed by a brief vortex. The samples were 
added to the QIAamp Mini columns, centrifuged, and the flow-
through was discarded. Buffer AW1 (500 µL) was added to the 
columns followed by centrifugation. The QIAamp Mini columns 
were transferred to clean 2 mL collection tubes and 500 µL of 
Buffer AW2 was added. The columns were centrifuged again and 
transferred to a clean 2 mL microcentrifuge tube. To ensure 
residual ethanol was removed, an additional centrifugation was 
performed at maximum speed, and columns were transferred to 
a clean 1.5 mL collection tube.  

For elution, 50 µL of Buffer AVE was added to the columns and 
incubated for 1 minute at room temperature, followed by 
centrifugation. 
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qRT-PCR Analysis 

The extracted viral RNA was measured using the Integrated DNA 
Technologies 2019-nCoV RT-PCR CDC assay probes. The kit 
reagents and RT-PCR controls were prepared according to the 
manufacturer’s instructions. For each reaction, 15 µL of the 
prepared reaction mix was added to an optical 96-well reaction 
plate followed by 5 µL of RNA template. The plate was sealed 
with an optical adhesive film and loaded into a Roche 
LightCycler® 96 and run using the amplification settings specified 
by IDT. 

Results 

Concentrating SARS-CoV-2 prior to extracting the RNA reduced 
Ct values by 2-3 across all titer ranges.  This was demonstrated 
in multiple biological replicates with different users. The 
improvement in Ct values at each titer range can be seen in 
Figure 1.  The correlating Ct values in Table 1 highlight the 
increased sensitivity at 100 cp/mL when the sample was 
processed with Nanotrap® particles prior to RNA extraction. 

Conclusions 

Nanotrap® Magnetic Virus Particles capture and concentrate 
heat-inactivated SARS-CoV-2 and improve the detection range in 
contrived viral transport medium samples. A 2-3 Ct value 
improvement was observed across 4 logs of concentrations of 
SARS-CoV-2. Nanotrap® particle processing brought the lowest 
concentration into the detectable range of the assay.  
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Figure 1. Nanotrap® particles improve SARS-CoV-2 detection. 
One mililiter of viral transport medium was spiked with 102, 103, 
104, 105, and 106 copies/mL of heat-inactivated SARS-CoV-2. 
Samples were processed with and without Nanotrap® particles 
(NT). Viral RNA was extracted using QIAGEN columns and 
detected with the IDT 2019-nCoV CDC Assay. Nanotrap® Particles 
improved the Ct value for every concentration of virus tested. 

Viral Titer 
(cp/mL) 

Ct Value without 
Nanotrap® 

particles 

CT Value with 
Nanotrap® 

particles 
0 BLD BLD 

100 BLD 34.9 
1,000 34.4 32.5 

10,000 31.6 29.4 
100,000 28.5 26.1 

1,000,000 25.1 22.7 

Table 1. Nanotrap® particle processing improves assay 
performance. One milliliter of viral transport medium was spiked 
with a series of SARS-CoV-2 titers and were processed with and 
without Nanotrap® particles. Undetected Ct values are considered 
below the limit of detection (BLD). 
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FOR RESEARCH USE ONLY 
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 
non-infringing. All warranties are expressly disclaimed. Your uses of the method is solely at your own risk, without 
recourse to Ceres Nanosciences. 
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