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Rapid SARS-CoV-2 RNA Extraction from Saliva Samples

Key Advantages   
 Nanotrap® Magnetic Virus Particles enable RNA extraction 

of viral RNA from saliva samples in just 20 minutes, and 

improve detection by 2-3 Ct values as compared to a 

Proteinase K method recently described by a team from Yale 

University. 

Introduction 

Technologies that enable rapid and sensitive detection of viral 

RNA from easy-to-collect samples, such as saliva, are in high 

demand. Nanotrap® Virus Particles capture and concentrate 

multiple strains of influenza, RSV, and coronavirus, thus 

enhancing detection of those viruses, even in co-infection 

scenarios.1-4 Here, we show that Nanotrap® Magnetic Virus 

Particles can capture and concentrate heat-inactivated SARS-

CoV-2 from saliva samples that simulate patient samples. These 

results suggest that using Nanotrap® particles can improve 

sensitivity of saliva-based testing for SARS-CoV-2.   

Materials and Methods 

Samples 

Heat-inactivated SARS-CoV-2 was obtained from BEI Resources                    

(NR-52286) and spiked into two different lots of saliva samples 

(BioIVT PN: Human Saliva PNN) at 1,000 viral copies/mL to make 

contrived samples.  

RNA Extraction 

Five hundred microliters of saliva were mixed with 1 mL of PBS 

with 0.05% Tween in order to reduce viscosity of the saliva 

sample. For less viscous saliva samples, diluting in PBS/Tween is 

not necessary (data not shown). Two hundred microliters of 

Nanotrap® Magnetic Virus Particles (SKU 44202) were added to 

each 1.5 mL saliva/PBS/Tween sample. Each sample was briefly 

mixed and left at room temperature for 10 minutes for the 

Nanotrap® Magnetic Virus Particles to capture the SARS-CoV-2 

virions. Samples were placed on a magnetic separation rack for 

2 minutes to allow the particles to pellet. The supernatant was 

removed and discarded. The particle pellets were washed with 

1X PBS. Following washing, the samples were placed on the 

magnetic separation rack for 1 minute to allow the particles to 

pellet, and the wash solution was discarded. The particle pellet 

was resuspended in 50 µL of Triton X-100 (0.5% in PCR grade 

water) and the sample was heated at 95°C for 5 minutes to 

release viral nucleic acid. After the heating step, the sample was 

placed on a magnetic rack for 1 minute to allow the particles to 

pellet. The supernatant, which contained the viral nucleic acid, 

was collected in a clean microcentrifuge tube for downstream 

testing. The total processing time was less than 20 minutes. 

As a control, the SalivaDirect method was used to extract RNA 

from the contrived saliva samples.5 Briefly, 50 µL of saliva was 

mixed with 2.5 µL of ThermoFisher Proteinase K, vortexed for 1 

minute at room temperature, and then heated at 95°C for 5 

minutes.  

Real Time RT-PCR Analysis 

The extracted viral RNA was measured using Integrated DNA 

Technologies (IDT) 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 and mixed with 5 µL of RNA template. The plate was sealed 

with an optical adhesive film, loaded into a Roche LightCycler® 

96, and run using the amplification settings specified by IDT. 
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Results 

Nanotrap® particles enable a rapid and simple method for 

preparing SARS-CoV-2 saliva samples for RT-PCR analysis.  The 

Nanotrap® particle method takes less than 20 minutes and 

offers substantial improvements in Ct value as compared to a 

Proteinase K method recently described by a team from Yale 

University (Figure 1).  
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Nanotrap® particles and kits are not intended or validated for use in the diagnosis of disease or other conditions. 
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Figure 1. Nanotrap® particles improve SARS-CoV-2 detection in 
saliva samples. Saliva samples were spiked with 103 viral 
copies/mL of heat-inactivated SARS-CoV-2. Viral RNA was 

extracted from a 500 µL aliquot using Nanotrap® Particles and a 

simple heat and detergent method or from a 50 µL aliquot using 

the SalivaDirect™ method. For all methods, viral RNA was 
detected with the IDT 2019-nCoV CDC Assay.  
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