
  

  

 

Do you know what  

you are missing? 
 

Capture, Concentrate, and       

Preserve Viruses from Any Sample  

for Any Application 
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Nanotrap® Particles — Capture, Concentrate, Preserve  

Bridging the Gap Between Collection and Detection 

Get the most from your sample preparation product 

For more than a decade, Ceres Nanosciences has been delivering innovative products powered by the 

groundbreaking Nanotrap® technology to address life science needs and provide better patient outcomes.  

Let Ceres Nanosciences simplify your sample preparation workflow and improve your detection of viruses. 

This document describes virus enrichment and extraction workflows that focus on improving workflows, 

reducing processing time, increasing throughput, and improving sensitivity.  
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Viral Infections and Human Health 

Faced with novel, emerging infectious diseases, there is no denying 

that viruses pose a constant threat to human health.  In the last 

five years the World Health Organization has documented more 

than 650 reported infectious disease outbreaks of varying         

magnitudes around the world, of which more than 85% have been 

linked to viral infections.   

At least 90% of those viral outbreaks were caused by the RNA        

viruses Ebola, Zika, Yellow Fever virus, Rift Valley Fever Virus, Avian 

Influenza A, Dengue, Lassa virus, Chikungunya, and Middle East 

respiratory syndrome coronavirus (MERS-CoV). In light of those 

numbers, it comes as no surprise that in 2018 the Johns Hopkins 

Center for Health Security identified RNA viruses as the greatest 

threat for causing a global pandemic.  

Hindsight is 2020 

In the midst of a global SARS-CoV-2 pandemic the need for rapid, 

effective diagnostic tools is critical to successful containment and 

control. Diagnosis of early stage SARS-CoV-2 infections is           

challenging because many patients are asymptomatic or present 

with nonspecific, flu-like symptoms. By the time a definitive         

diagnosis can be made using conventional methods, the infection 

may have already advanced to a severe, untreatable, or lethal 

stage. The 14.4 million confirmed COVID-19 cases and six hundred 

thousand deaths to-date further illustrate the sheer magnitude of 

diagnostic tests needed to guide the public health response.  

Supporting Success 

Whether you’re on the frontlines of diagnostic development,   

monitoring or combating serious pandemics or highly contagious 

infections, developing companion diagnostics, or in need of         

versatile tools to accelerate research, Ceres Nanosciences is here 

for you.   

Through the capture, concentration, and preservation of viral     

targets, our Nanotrap® particles offer a unique and powerful    

sample preparation solution.  
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Get More With the Nanotrap® Particle Platform 

Nanotrap® particles are highly porous hydrogel 

particles, functionalized with chemical affinity 

baits that have very high affinities for different 

classes of analytes, such as proteins, peptides, 

nucleic acids, hormones, drugs-of-abuse,            

extracellular vesicles, viruses, and bacteria. 

 Works with: CSF, serum, plasma, blood, cell culture medium, VTM/UTM, urine, oral fluid, wastewater & sweat 
 Wide range of sample volume: 25 µL to 40 mL 
 Versatile technology platform that is amendable to magnetic functionalization and lyophilization 

The Nanotrap® platform can be integrated        

seamlessly into research and clinical workflows. 

There are magnetic versions of Nanotrap®      

particles that have been validated on               

automation platforms for high-volume sample 

processing workflows. 

Workflow Integration 

The Nanotrap® Technology View the Video 

View the Video 

Nanotrap® Particle Structure 

Knowing a virus is present in a sample and not being able to detect it is frustrating.   

Nanotrap®  particles capture, concentrate, and preserve viruses from complex biological matrices 

to provide high quality input material for downstream analytical methods.  

https://www.ceresnano.com/video-workflow
https://www.ceresnano.com/video-nanotrap
https://www.ceresnano.com/video-workflow
https://www.ceresnano.com/video-nanotrap
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Nanotrap® Workflows for Better Viral Detection  

Minimal Effort for Maximum Efficiency 

Incorporating the Nanotrap® technology into your workflow is easy. Add these 4 simple steps to the          

front-end of your current analytical method to reap the benefits of this versatile sample preparation solution.  

 Compatible with nucleic acid assays, protein assays, and infectivity assays  

 Increase sensitivity and improve nucleic acid yield  

 Simplify processing for large volume samples  

 Choose your own nucleic acid extraction method 

 Improve existing sample preparation workflows with easy integration  

Nanotrap® Particle Virus Capture and Concentration 
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COVID-19: Eliminate False Negatives 

Nanotrap® particles capture and concentrate respiratory  

viruses such as SARS-CoV-2, Influenza, and RSV. Here we  

describe the  impact of Nanotrap® processing on assay  

sensitivity and on time-to-result.  

Respiratory Virus Pathogens 

Figure 2: Nanotrap® particles improve SARS-CoV-2 detection in low viral load diagnostic remnant samples. Forty-nine transport medium      
diagnostic remnant samples, (A) 14 of which previously had tested for SARS-CoV-2 using the Abbott RealTime SARS-CoV-2 EUA assay (101-114) 
and (B) 35 of which previously had tested for SARS-CoV-2 using the Cepheid Xpert® Xpress SARS-CoV-2 EUA assay (201-235), underwent          
Nanotrap® particle processing. One milliliter of each sample was added to  Nanotrap® particles and incubated for 5 minutes. RNA extraction was 
performed using the QIAamp Viral RNA Mini Kit and viral RNA was detected using real-time RT-PCR. Samples 101-109 and Samples 201-208 had 
previously tested positive for SARS-CoV-2 on the Abbott and Cepheid assays, respectively. Samples 110-114 and Samples 210-235 had previously 
tested negative. Each diagnostic remnant sample also underwent processing without Nanotrap® particles for equivalency with previous results. 

An uninfected transport medium sample was used as a negative control. 

Read the complete pre-print 

Learn more about our Virus Capture Kits & COVID-19  

Reliable Results 

 Remove the fear of false 
negatives with better    
sensitivity.  

 

Figure 1: Nanotrap® particles capture infectious SARS-CoV-2 from 
transport medium and improve detection by real-time RT-PCR. SARS
-CoV-2 was spiked into transport medium at 1,000 pfu/mL. One     
milliliter samples were added to Nanotrap® particles and incubated 
for 30 minutes.  RNA extraction was performed using an RNeasy Kit, 
heat extraction, or detergent and heat. 

Real-time RT-PCR is the workhorse for COVID-19 

testing, but it has limitations. High-quality RNA is 

needed at high concentrations for confident            

detection. In samples with low viral loads, false      

negatives can lead to serious consequences.   

Nanotrap® particles concentrate virus to boost      

SARS-CoV-2 RNA detection (Figure 1), and deliver    

accurate, reliable results (Figure 2). 

https://www.biorxiv.org/content/10.1101/2020.06.25.172510v2.full
https://www.ceresnano.com/coronavirus
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Save Time and Increase Testing Capacity 

Nanotrap® particles concentrate SARS-CoV-2 from saliva and 

transport medium and improve detection via real-time       

RT-PCR. The 10-minute Nanotrap® RNA extraction method 

represents a 2- to 3-fold improvement over time consuming 

workflows relying on standard extraction kits (Figure 3).   

Figure 3: Nanotrap® particles rapidly capture heat-inactivated SARS-CoV-2 in multiple sample matrices and improve detection by real-time    
RT-PCR.  A) A) Heat-inactivated SARS-CoV-2 was spiked into transport medium at 1,000,000 copies/mL. One milliliter samples were added to 
Nanotrap® particles and incubated for 2, 5, 10, or 30 minutes. Virus was extracted using Qiagen’s QIAamp Viral RNA Mini Kit, and real-time         
RT-PCR was performed using Primerdesign Ltd’s COVID-19 Genesig Real-Time CE-IVD/EUA PCR assay. A sample without Nanotrap® particle      
processing was used to represent a 0-minute incubation with Nanotrap® particles. B) Heat inactivated SARS-CoV-2 was spiked into viral transport 
medium at 100; 1,000; 10,000; 100,000; or 1,000,000 copies/mL. One milliliter samples at each viral titer were added to Nanotrap® particles and 
incubated for 5 minutes. Virus was extracted using the QIAamp Viral RNA Mini Kit and real-time RT-PCR was performed using IDT’s 2019 nCoV 
CDC EUA assay. Samples at each titer without Nanotrap® particles were used as controls.  C) Heat-inactivated SARS-CoV-2 was spiked into 
transport medium at 100; 1,000; or 10,000 copies/mL. One milliliter samples at each viral titer were added to Nanotrap® particles and incubated 
for 5 minutes. Virus was extracted using either the QIAamp Viral RNA Mini Kit or heat and detergent extraction. Viral detection was performed 
by real-time RT-PCR using the IDT 2019 nCoV CDC EUA assay. Samples without Nanotrap® particles were processed by each extraction method as 
controls. D) Heat-inactivated SARS-CoV-2 was spiked into saliva at 50; 100; 1,000; or 10,000 copies/mL. Saliva aggregates were allowed to settle 
to the bottom of the tube for 3 minutes. The liquid saliva at each viral titer was then withdrawn, diluted as 1 volume saliva plus 2 volumes in 
PBS/Tween, and 1.8 mL of each dilution was added to Nanotrap® particles. After an incubation of 10 minutes, the virus was extracted from the 
Nanotrap® particles using either QIAamp Viral RNA Mini Kit or heat and detergent extraction. Viral detection was performed by real-time RT-PCR 
using the IDT 2019 nCoV CDC EUA assay. Samples without Nanotrap® particles were processed by each extraction method as controls. 

Read the complete pre-print 

Learn more about our Virus Capture Kits & COVID-19  

High Impact for Your Lab 

 Save time and increase 
throughput. 

 Remove supply chain 
barriers by eliminating 
nucleic acid extraction 
kits. 

https://www.biorxiv.org/content/10.1101/2020.06.25.172510v2.full
https://www.ceresnano.com/coronavirus
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Reliable Results 

 Meet high testing demands 
by increasing capacity with     
sample pooling. 

 Reduce reagent and labor 
costs. 

In the race to increase testing capabilities for   

COVID-19, the U.S. Department of Health and      

Human Services is pushing for pooled sample 

testing, but diluting patient samples into pools 

could exacerbate the prevalence of false negatives.   

Concentrating virus from pooled samples with      

Nanotrap® particles increases the overall testing 

capacity without sacrificing sensitivity in low viral 

load samples. Here we have demonstrated           

improved infectious virus detection in mock-pooled 

sample scenarios (Figure 4). 

Nanotrap® Viral Capture From Pooled Samples 

Figure 4: Nanotrap® particles improve detection of SARS-CoV-2 
from pooled sample mimics. A)  Infectious SARS-CoV-2 was 
spiked into 1 mL of transport medium at 100 pfu/mL. Virus 
spiked-medium was mixed with 4 or 9 mL of uninfected 
transport medium in the presence or absence of Nanotrap® 
particles. The samples without Nanotrap® particles were       
processed using the RNeasy kit.  Samples with Nanotrap®     
particles were incubated for 30 minutes prior to heat and     
detergent extraction. Viral RNA was detected using real-time   
RT-PCR. B) One hundred microliters of SARS-CoV-2-infected viral 
transport medium from Sample 105 was spiked into uninfected 
viral transport medium to a total volume of 5 mL or 10 mL.         
Nanotrap® particles were added to the samples and incubated 
for 5 minutes. Viral extraction was performed using the QIAamp 
Viral RNA Mini Kit and SARS-CoV-2 detection was performed by 
real-time RT-PCR.  Samples without Nanotrap® particles were 
processed as controls. 

Learn more about pooled testing  with our Virus 

Capture Kits  

Accelerate Pooled Testing 
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9 

 

Influenza: Improving the Sensitivity of Existing Assays 

Nanotrap® particles allow you to get more out of your samples by 

capturing and concentrating influenza virus from transport medium 

(Figure 5).  

Nanotrap® particles overcome the input sample volume limitations 

of commercial extraction kits (Figure 6) and improve real-time        

RT-PCR assay sensitivity (Figure 7). 

Figure 6. Impact of increased sample volume on flu A detection with    
Nanotrap processing. Viral transport media was inoculated using Flu A 
swabs as described, then diluted 1:250. Nanotrap particles were used to 
process volumes ranging from 140 µL up to 2 mL. RNA was extracted from 
140 µL with the QIAamp Viral RNA mini kit as a reference control. Five   
technical replicates were evaluated via qRT-PCR for each sample.    

Figure 7. Flu qRT-PCR assay sensitivity with and without upstream      
Nanotrap processing. Viral transport media was inoculated using Flu A 
swabs as described and used to spiked fresh transport media across five 
concentration points. Nanotrap particles were used to process 2 mL     
aliquots of each spiked concentration before RNA extraction. RNA was 
extracted from 140 µL of unprocessed spiked transport media at each 
concentration point with the QIAamp Viral RNA mini kit. All samples were 
analyzed via qRT-PCR in technical triplicates.  

Figure 5. Flu RNA extraction method performance with and without upstream Nanotrap® particle processing. The Nanotrap® Virus Capture Kit improves the 
yield of the leading nucleic acid  extraction kits on the market, including the QIAamp Viral RNA Mini Kit (QIAGEN), High Pure Viral RNA Kit (Roche), PureLink Viral 
RNA/DNA Mini Kit (Thermo Fisher Scientific), NucleoSpin Virus Kit  (Takara), and a standard glycogen precipitation method (Ceres).  

Read the complete application note 

Learn more: 

Influenza Virus and Nanotrap® Virus   

Capture Kits 

 

Boost your Lower Limit             
of Detection 

 Increase RNA yield to boost 
down-stream assay sensitivity. 

 Compatible with any              
extraction kit and analytical 
technique. 

https://www.ceresnano.com/post/app-note-capture-concentration-of-influenza-a-from-viral-transport-media-with-nanotrap-particles
https://f1dcaaa6-ae11-4fe9-9f94-e8797af93d5b.filesusr.com/ugd/f7710c_399c19f862ff4fba8b4312c1f0c59809.pdf
https://f1dcaaa6-ae11-4fe9-9f94-e8797af93d5b.filesusr.com/ugd/f7710c_399c19f862ff4fba8b4312c1f0c59809.pdf
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Stay Clinically Relevant with Co-Infections: 

Influenza, Coronaviruses, and RSV 

Nanotrap® particles capture and concentrate intact virus in clinically 

relevant sample types such as saliva, nasal fluid swab specimens, and 

nasal aspirates (Figure 8), and improves detection 10-fold when       

coupled to plaque assays or qRT-PCR. Importantly, Nanotrap®         

particles efficiently capture and concentrate multiple viral pathogens 

in co-infection models (Figure 9).   

Figure 9. Nanotrap® particles captured 
multiple viruses in one sample. (A)    Influ-
enza A/California/4/2009 (IA H1N1), Influ-
enza A/Brisbane/10/2007 (IA H3N2), or a           
combination of the 2 viruses were diluted 
to 1E+05 pfu/mL in PBS and incubated with 
Nanotrap® particles. B) IA H1N1,  Influenza 
B/Taiwan/2/62 (IB), or a combination of the 
two viruses were diluted to 1E+05 pfu/mL 
in PBS and incubated with Nanotrap® parti-
cles. (C) IA H1N1, CoV 229E strain, or a 
combination of the two viruses were dilut-
ed to 1E+05 pfu/mL (for IA) or 1E+05 ge-
nomic copies/5 µL (for CoV) in PBS and 
incubated with Nanotrap® particles. (D) IA 
H1N1, RSV A2 strain, or a combination of 
the two viruses were diluted to 1E+05 pfu/
mL (for IA H1N1) or 1E+05 genomic       
copies/5 µL (for RSV) in PBS and incubated 
with Nanotrap® particles. Samples were   
processed and analyzed by qRT PCR with 
viral-specific primers. Samples (100 uL 
volumes) without Nanotrap® particles were 
processed in parallel.  

Figure 8. Nanotrap® particles enhanced detection of 
Influenza in clinically relevant matrices. (A) IA H1N1 
was diluted to 1E+05 pfu/mL in PBS and incubated 
with Nanotrap (NT) particles. (B) For the nasal wash 
samples, IA H1N1 was diluted to 1E+05 pfu/mL in 10% 
human nasal fluid and incubated with Nanotrap (NT) 
particles. For the nasal swab samples, Influenza A/
California/4/2009 was diluted to 1E+06 pfu/mL in 
100% human nasal fluid and spiked onto a flocked 
swab. The swab was swirled in 1 mL PBS, the swab 
head was cut and placed in a spin basket on top of the 
microcentrifuge tube containing the sample, and 
centrifuged at 14,000 rpm for 5 minutes. The swab 
head and spin basket were removed, the sample 
transferred to a new microcentrifuge tube, and 100 µL 
of Nanotrap (NT) particles was added to each sample. 
C) IA H1N1 was diluted to 1E+05 pfu/mL in 10% hu-
man saliva from three different donors and incubated 
with Nanotrap particles. D) IA H1N1 was diluted to 
1E+05 pfu/mL in 100% human saliva from a single 
donor and incubated with Nanotrap particles. All sam-
ple types were processed for qRT-PCR. Samples with-
out Nanotrap® particles (at 100 µL volumes) were 
processed in parallel for all conditions (-NT). With and 
without Nanotrap® particle samples were compared 
(significance of comparison indicated without brack-
ets) and to each other (significance of comparison 
indicated with brackets).  

Read the full publication 

Consistent Results 

 Multi-virus capture with   
Nanotrap® technology      
enables multiplexed      
workflows. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5029303/


  

11 

 

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 ex-
press 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 dis-
claimed. Your uses of the method is solely at your own risk, without 
recourse to Ceres Nanosciences. 
 
©2020 Ceres Nanosciences, Inc. All rights reserved. 
Ceres Nanoscience, the stylized logo, and the Ceres Nanosciences prod-
uct and service marks mentioned herein are trademarks or registered 
trademarks of Ceres Nanosciences, Inc. in the United States. Specifica-
tions subject to change without notice. All other names, logos and other 
trademarks are the property of their respective owners.  
 

www.ceresnano.com    
 +1.800.615.0418 (U.S. tel)    
 sales@ceresnano.com  


