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Proposal of  Antibody-Based Biosensor and portable potentiostat as a potential virus detection of  COVID

Crhistian C. Segura, Johann F. Osma

Department of  Electrical and Electronics Engineering, Universidad de Los Andes, Cra. 1 #18a 12, Bogotá, Colombia

[1] Urrego, L. F., Lopez, D. I., Ramirez, K. A., Ramirez, C., & Osma, J. F. Sensors, and Actuators B: Chemical, 207 (2015), 97.

[2] Sepulveda, D., Aroca, M. A., Varela, A., Del Portillo, P., & Osma, J. F. Sensors , 17 (2017), 2178.

[3] Cabral, G., Cardoso, A., Ferreira, L., Sales, M., Bachmann, M., Biosensors and Bioelectronics, 113 (2013) 101.

[4] Segura, C., & Osma, J. F. International Journal of Biosensors & Bioelectronics, 3 (2017), 297.

Crhistian C. Segura*
cc.segura@uniandes.edu.co

Johann F. Osma
jf.osma43@uniandes.edu.co

The spread of the COVID-19 virus is at the pandemic level, and it has become a global problem; this situation
leads us to find new ways to control its advance. Moreover, the best way found to stop its advance is to track
people infected. The governments had been used molecular techniques such as Polymerase Chain Reaction (PCR)
to identify the virus presence in the patients. However, although this is an effective method, the time to obtain the
measurement is high. Yet, some research groups had developed electronic biosensors based on antibodies,
which are potentially faster than the molecular ones. An example works like the biosensor developed by [1], which
uses electrodes functionalized with antibodies to give a measurement of the Human Papilloma Virus (HPV)
presence in a sample. Also, more recent research from [2] presents another antibody-based biosensor for
tuberculosis, and [3] shows a biosensor that detects Zika virus-specific antibodies.

The technology developed by us [4], a portable, low-cost potentiostat (Fig. 1)
which can perform cyclic voltammetry (CV) and custom electrodes for the
device. Additionally, the software allows exporting all data from the applied
voltage against the measured current to a .csv file and the corresponding
images. Furthermore, the device and electrodes developed by us (Fig. 2) are
fast to manufacture due to the techniques used. Also, portability is a huge
advantage as a portable measurement system. On [1], the authors used
impedance measurements to detect the presence of the HPV in a sample.

We propose that with our device, we could observe similar differences in the CV using an antibody-based
biosensor due to the similarity in size between the HPV and COVID-19. Finally, building a biosensor
functionalizing the surface (Fig. 3) with COVID-19 antibodies could allow us to had a fast procedure to test the
presence of the virus on the patients, this in addition to actual measurement methods, will allow us to reach more
people and to track and identify the infected patients, which will aid to stop the spreading speed of the COVID-
19.

Fig. 1 Portable potentiostat
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These results were achieved by the change of impedance magnitude that occurs when the virus binds to the
antibody. Therefore, or device features such as portability with dimensions of 4,45cm x 5,34cm and 20g of weight;
needs a low power supply from 3,3V, had a working voltage range from -1,65 V to 1,65 V, a scan rate of 12 mV/s
and a current Range 80uA to 10mA. Also, has UART-USB communication, and update speed of 60ms.

Electrical Features

Supply voltage 3,3 V

Current range 80µm to 10mA

Scan rate 12 mV/s

Voltage range -1,65V to 1,65V

Update rate Each 60ms
Fig. 3 Functionalization

Fig. 2 Custom electrode


