Mask assistance to colorimetric sniffers for detection of COVID-19 diseases using exhaled breath metabolites
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According to World Health Organization reports, large numbers of people around the globe have been infected or died for COVID-19 due to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. Researchers are still trying to find a rapid and accurate diagnostic method for revealing infected people by low viral load with the overriding goal of effective diagnostic management [2]. Monitoring the body metabolic changes is known as an effective and inexpensive approach for the evaluation of the infected people [3]. Here, an optical sniffer is introduced to detect exhaled breath metabolites of patients with COVID-19 (60 samples), healthy humans (55 samples), and cured people (15 samples), providing a unique color pattern for differentiation between the studied samples. The sniffer device is installed on a thin face mask, and directly exposed to the exhaled breath stream. The interactions occurring between the volatile compounds and sensing components such as porphyrazines, modified organic dyes, porphyrins, inorganic complexes, and gold nanoparticles allowing for the change of the color, thus being tracked as the sensor responses. The assay accuracy for the differentiation between patient, healthy and cured samples is calculated to be in the range of 78%‒84%. The changes in the color of the sensor have a linear correlation with the disease severity and viral load evaluated by rRT-PCR method. Interestingly, comorbidities such as kidney, lung, and diabetes diseases as well as being a smoker can be diagnosed by the proposed method. As a powerful detection device, the breath sniffer can replace the conventional rapid test kits for medical applications.
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