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Background

COVID-19 (Coronavirus disease 2019) first emerged in Wuhan, Hubei, China. It is

a coronavirus that has similar morphology as SARS and MERS. People infected

by COVID-19 show several symptoms, including fever, cough, shortness of

breath and diarrhea (Chen et al., 2020). These disease symptoms can be

confused for the common flu and therefore there is a chance that health care

professionals made make false assumptions to what kind of disease they are

dealing with.

Currently, precise detection of COVID-19 is time consuming. The samples must

be transported of side where they will be tested by a laboratory technician and

the results must be interpreted and communicate back to the on-side health

professional. This process can take anywhere from hours to days, depending of

geographical location.

On 4th of February 2020 the FDA (Food and Drug Administration) approved a

Real-Time RT-PCR for the detection of COVID-19 from Centers for Disease

Control and Prevention (CDC).

Method

The Liberty16 qPCR machine is a single channel, 16 well instrument designed to

be compact and easy to use. It comes with built-in lithium ion batteries for two

to three hours of mobile running time, as well as Bluetooth pairing to an iPhone

app, meaning samples can be run and tested in the field without the need for a

laptop and/or cables. The Liberty16 is compatible with industry standard

consumables and chemistries such as Taqman® and SYBR. The aim of this

poster is to show the detection limits of the Liberty16 when trying to detect

COVID-19.

Preliminary Results and Conclusion

Here we show that the Liberty16 can detect very low amount of viral DNA using

qPCR.

Potential Impact

The ability to perform rapid and on-site screening of individuals for COVID-19

is of enormous value to first responders, ground troops, and health care

providers. Rapid detection of the current levels of a disease, appropriate actions

can be initiated immediately. In addition, the wireless functionality of the

Liberty16 system allows the results of on-site screening to be relayed in real

time for up-to-the-minute surveillance data of infectious agents.

THE LIBERTY16

The Liberty16 is an open, handheld mobile real time PCR system engineered to

allow qPCR assays validated on best in class, laboratory based real time PCR

instruments to be rapidly transferred and enabled at point of application.

Rapidly and dynamically deployable, the Liberty16 can be run without a power

supply and can provide results to the cloud in real time through conventional

cellphone coverage.

The device specifications are listed in Table 1.

In short, The Liberty16 works as follows: qPCR can be performed on a total of

16 samples at the time. Each sample is loaded onto an industry standard plastic

plate which is then sealed with optical qPCR strips. The plate is loaded in The

Liberty16 by sliding the top section along the bottom section to reveal the

reaction chamber (Figure 2). The run is started by using the iPhone App

(Liberty16).

Block Format 16 wells

Thermal system Peltier-based system

Consumables Industry standard 8 strip 

PCR tube and flat caps

Sample volume 10µl to 40µl

Average ramp rate 2.3°C/second

Ambient operation 10°C - 40°C
Calibrated dyes SYBR Green, FAM

Data collection Data collected for all 

wells

Battery Internal – rechargeable 

lithium ion

Real-Time PCR run time As little as 20mins

Outside dimensions Length closed: 21.2 cm

Width: 11 cm

Height: 11.5 cm

Weight 2.5 kg

Charger Included (input AC:100-

240V)

Battery life Up to 3 hours

Table 1. Specifications

METHOD

THE DECTECTION ASSAY COVID-19

To mimic different disease loads of COVID-19 a positive control that was constructed by IDT (lot number: ) was 10log diluted, to access detection

limits of the Liberty16. Three replicates were run on the Liberty16 to view reproducibility. In figure 3 normalized amplification curves of the

Liberty16 run are displayed.

qPCR was run conform CDC provided protocol (Corman, et al. 2020). Instead of Taqman qpcr mix a thermostable SolisFAST Probe qPCR Mix

(SolisBiodyne) was used.

In silico analysis

The primer and probe set of the Liberty16 Real Time RT-PCR COVID-2019 were order from IDT. The primer and probe were designed to amplify and

detect COVID-2019 and SARS. The two-primer pair [1 and 2] exclusively amplify a COVID-2019 and the third primer pair [3] amplifies SARS. The

primers and probes did not show any significant homologies with other sequences in the NIBI database. When for all primer pairs an amplification

curve is observed.
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RESULTS

duration temperature cycles

Activation 2 min 95 °C 1x

Denaturising 3 sec 95 °C
45x

Annealing 30 sec 55 °C

Table 3. qPCR Mastermix for the detection of diluted COVID-19 positive control

Fig 1. Liberty16
Fig 2. Liberty16 with opened

reaction chamber

Interpretation of Cq Value

Cq-values can be hard to interpret for users unfamiliar with RT-qPCR. During RT-qPCR each round the DNA/RNA is duplicated. As the material

(DNA/RNA) is fluorescently labelled, a higher concentration of material will yield a higher fluorescent output (RFU on the Y-axis of Figures 3). The

material in each well will thus yield an amplification curve of the material. The Cq-value of a curve describes were the curve crosses a baseline set to

mark when the curve clearly rises off the baseline. The baseline separates noise from signal. Therefore, a sample with a higher concentration of

DNA/RNA will yield a lower Cq-value. A disease-free sample (NTC) will yield no Cq-value as no DNA/RNA is amplified. The Liberty16 app includes a

proprietary Cq calling algorithm which automates the process of determining presence of absence of Covid-19

LITERATURE

Here we show that The Liberty16 device was able to detect a

dilution series of the positive control of COVID-19. As little as

10 copies of COVID-2019 positive control per reaction were

observed to show an increase in fluorescence and was

therefore observable.

In the complete workflow for the detection of COVID-2019 a

human sample is taken (mouth swap, fecal or blood). RNA

would get extracted using an RNA extraction kit. And

immediately processed using Real Time RT-qPCR on the

Liberty16 device.

SUGGESTED 16-WELL PLATE FOR DETECTION OF COVID-19
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Fig 3. Relative Fluorescence of observed during Real Time PCR for the detection of 10log dilution if the positive control of COVID-19

Reagents Amount

5x SolisFAST Probe qPCR Mix (no ROX) 2 µL

Primer-Probe COVID-19 [1] 0.75 µL

Nuclease Free Water 4.75 µL

Diluted Positive Control 2.5 µL

Total 10 µL

Table 4. qPCR protocol detection of COVID-19 supplied by CDC 

Table 2. Dilution of COVID-19 positive control
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