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ABSTRACT 

 
Occurrences of microplastics (plastic particle < 5 mm) have been observed in various 

environmental media (e.g., soil, water and air) worldwide, posing a threat to ecological, human, 
and animal health. Microplastics could also serve as vectors which transport toxic hydrophobic 
organic compounds around the globe and negatively affect the environmental quality. This paper 
analyzes the possible link between airborne microplastics from waste that are contaminated with 
SARS-CoV-2, and the transmission of SARS-CoV-2. In addition, measures for controlling the 
transmission of SARS-CoV-2 in airborne microplastics were discussed. Our study indicates that 
precautionary action regarding the management of contaminated plastic waste should be 
considered in order to combat the spread of SARS-CoV-2 through airborne microplastic. 
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Coronavirus disease 2019 (COVID-19), which is caused by a novel coronavirus, SARS-CoV-2, has 
spread to more than 200 nations worldwide since the infection was first discovered in Wuhan, 
China, in late December 2019 (WHO, 2020). The global spread of the new coronavirus has led to 
the infection of more than 35 million people and to the death of 1,100,000, as of October 16, 
2020 (https://www.worldometers.info/coronavirus/). The global impact continues to increase. 
On March 11, 2020, the WHO declared COVID-19 a pandemic because of its threat to global public 
health. The transmission efficiency of SARS-CoV-2 has been found to be higher than that of other 
infectious coronaviruses, including those causing severe acute respiratory syndrome (SARS-CoV) 
and Middle East respiratory syndrome (MERS-CoV) (Kraemer et al., 2020). The Human Development 
Index (HDI), as defined by The United Nations Development Program (UNDP), is a measure to 
describe the level of human development across different countries. It combines the gross national 
income index, an education index, and a life expectancy index (Liu et al., 2019). Chennakesavulu et al. 
(2020) found that countries with high HDI values, in the range of 0.700–0.935, reported more 
than 80% of the coronavirus cases collected from December 31, 2019 to April 25, 2020. 
Nevertheless, the level of HDI did not appear to be a factor in controlling the transmission 
efficiency of SARS-CoV around the world. Rather, at below 20°C, ambient temperature was the 
dominant factor in the spreading of coronavirus (Chennakesavulu et al., 2020). The spread of 
SARS-CoV increased with decreasing temperature at below 20°C (Chennakesavulu et al., 2020). Still 
the transmission pathways for this coronavirus in environmental media have not fully illustrated. 

At the beginning of the COVID-19 outbreak in late December 2019, it was found that SARS-
CoV-2 originated from animals, and was then transmitted to humans at a wet market in Wuhan, 
China. Subsequent research has shown that the COVID-19 infection is spread in the community 
via respiratory transmission, as well as touching surfaces contaminated with SARS-CoV-2 and 
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then transferring the virus to the mouth, nose, and eyes (Kraemer et al., 2020). The coronavirus 
present on human skin and environmental surfaces can be eliminated with the use of 
disinfectants (Kraemer et al., 2020). Inhalation of aerosol droplets containing SARS-CoV-2 is 
thought to be an important pathway for the spread of COVID-19, and has been a key research 
topic (Hsiao et al., 2020; Liu et al., 2020; Morawska and Cao, 2020; Prather et al., 2020; Zhang et 
al., 2020c). For example, Zhang et al. (2020c), after analyzing the data collected from Wuhan, 
China, Italy, and New York City, deduced that airborne transmission was the dominant route for 
the spread of COVID-19. Likewise, social distancing and the use of personal protective equipment 
(PPE), including face masks and gloves, are the effective strategies to prevent contact with 
coronavirus (Hale and Song, 2020; Kraemer et al., 2020). These measures have been demonstrated 
as effective for reducing the transmission, as well as the economic and health impacts, of COVID-19 
on a global scale (Morawska and Cao, 2020; Prather et al., 2020). 

Since plastics (e.g., polypropylene, polyurethane) are an integral part of face masks and gloves, 
and their waste is a known source of environmental pollution (Akdogan and Guven, 2019; Caruso, 
2019), the waste management of personal protective equipment contaminated with SARS-CoV-2 
has received wide concern globally (Hale and Song, 2020). Mismanagement of plastic waste 
containing SARS-CoV-2 could lead to the contamination of waters (Wang et al., 2020), thus 
highlighting the importance of managing wastewater systems efficiently in order to combat the 
spread of SARS-CoV-2 at a local and regional scale (Wang et al., 2020). On the basis of direct 
evidence for the role of environmental factors in the spreading of COVID-19, this study aims to 
discuss the possibility of SARS-CoV-2 transmission through airborne microplastics, and the 
associated mitigation measures.  

Though most plastic waste is unable to decompose in a short period, fragments of medical 
waste plastics (i.e., microplastics) and larger medical plastic debris is produced due to weathering 
and degradation (e.g., aging and abrasion) (Zhang et al., 2020a) and even general use (Sobhani 
et al., 2020). Sobhani et al. (2020) found that microplastics smaller than 10 microns are generated 
by opening and manipulating plastics (e.g., containers, bags, tapes) with the use of scissors, 
hands, or knives, even the handling of garments made of plastic material (e.g., polyester). These 
processes were estimated to emit hundreds to tens of thousands of microplastics (Sobhani et al., 
2020). The amounts of generated microplastics are dependent on the physical conditions of the 
plastic materials, including stiffness, thickness, anisotropy, and density. Nevertheless, microplastics 
smaller than 10 microns are easily suspended in the air and transported through air movements 
(Zhang et al., 2020a). Field experiments across numerous countries have documented that 
microplastics have been found in indoor dust (Zhang et al., 2020b). Microplastics suspended in 
the air have also been observed in outdoor environments in different regions, including East 
Asia, West Europe, West Pacific Ocean, South Asia, and Middle East (Prata, 2018; Zhang et al., 
2020a).  

A recent study has shown that SARS-CoV-2 is capable of surviving in aerosol droplets for 
~3 hours and on plastic surfaces for ~72 hours at room temperature (20°C) and a relative humidity 
of 40%. However, the amounts of the virus in the environmental matrices were significantly 
reduced during the study period (van Doremalen et al., 2020). Under environmental circumstances, 
SARS-CoV-2 on the surface of used gloves and face masks could still pose a threat to public health 
if the waste plastics are not properly collected and disposed of (Fig. 1) (Wang et al., 2020). 

As plastic materials have been shown to emit even hundreds of microplastics with regular 
usage (Sobhani et al., 2020), PPE waste contaminated with SARS-CoV-2 could be a troublesome 
emission source if not managed properly. SARS-CoV-2 on smaller pieces of microplastics (< 10 
microns) emitted from the PPE waste could then become airborne and transported downwind 
or through ventilation systems, from indoor to outdoor environments, as well as from urban to 
remote areas. A recent field study has shown that, in France, airborne microplastics could be 
transported to remote sites, which were as far away as 95 km from the source, with the aid of 
strong airflow (Allen et al., 2019). Because SARS-CoV-2 is able to survive longer on the surface of 
plastic (~72 h) than in aerosol droplets (~3 h), airborne microplastics, of waste plastics containing 
SARS-CoV-2, would extend the transmission of viable SARS-CoV-2 in the atmosphere for much 
longer times and distances. Since SARS-CoV-2 remains viable on plastics for ~72 hours, the 
transmission route through airborne microplastics is expected to influence, not only individual 
countries, but also larger regions and the whole world. 

https://aaqr.org/
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Fig. 1. The improper disposal cases of personal protection equipment during COVID-19 pandemic 
in China. Photo credits: the authors. 
 

As discussed above, the existing findings on the survival lifetime of coronavirus on plastics 
emphasizes the need to heed caution globally against the airborne transmission of SARS-CoV-2 
on microplastics. Since microplastic emission cannot be entirely avoided during the waste 
management process, effective sanitization procedures should be taken during the collection 
process of used plastics waste (Wang et al., 2020). The collections of plastic waste, including used 
face masks and gloves, should be separated from urban waste before disposal. For those areas 
(e.g., suburban and rural areas) where waste management, such as sophisticated waste 
segregation and other treatment methods, is not effectively available, incineration is an ideal 
method for preferential treatment of plastic waste contaminated by the virus because the virus 
is unable to survive at high temperatures. 
 

CONCLUSION 
 

International collaborations on the prevention and the control of SARS-CoV-2 transmission 
routes are necessary to build resilience for combating the spread of the COVID-19 pandemic on 
a local, regional, and global scale. Research and data sharing on the transmission routes of SARS-
CoV-2 through aerosols and airborne microplastics could help advance the international 
collaborations in combating the global threats associated with COVID-19. Improper disposal of 
PPE allows for continued microplastic emission to the air, and if contaminated with SARS-CoV-2 
provides an additional transmission vector for the coronavirus. Future actions should focus on 
the proper management of plastic waste contaminated with SARS-CoV-2, including used medical 
face masks and gloves, in order to combat the spread of novel coronavirus through microplastics. 
The incentives for technological development in the management of plastic waste could reduce 
the environmental pollution associated with treatment methods for plastic waste. 
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