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INTRODUCTION  
COVID-19 pandemic has completely changed the 
world since December 2019. Cough, sore throat, 
muscle pain and fever like flu are described 
symptoms of COVID-19, severity of disease has 
worsened by age and comorbidities such as diabetes, 
cardiovascular diseases, metabolic syndrome,  

 
cancer and neurological disorders. Although various 
drugs and vaccines have been proposed to treat  
COVID-19, using face masks are simple, seems safe 
and effective way from protection against the disease. 
(1-6). The first vaccine news was announced on 9 
November 2020, a drug company reported that they 
have a vaccine candidate and for the immunization, 

ABSTRACT 
COVID-19 pandemic has become a major public health problem affecting the lives of billions of people 
worldwide. There is an effective vaccine treatment for the coronavirus infection, but self-isolation and self-
protection are the important options to stop the spread of the virus. Usage of the surgical and other face 
masks are must during COVID-19 pandemic and millions of used masks are accumulating as trash in the 
environment every day worldwide. Face masks are made of plastic materials mainly polypropylene which 
is categorized as endocrine disruptor affecting both humans and wildlife. Contamination of face masks to 
soil, oceans, sea and air may have increased the amount of microplastics concentration and these 
microplastics from the face masks may have various negative effects on the environment. However, what 
needs to be done to protect the environment and public health is to dispose of these masks in a very 
convenient way. Therefore, accurate elimination and collection of used face masks from the environment 
should be considered to protect our world. Nowadays there are different types of vaccines are in the 
protecting against death, hospitalization and seriousness of the COVID-19 infection but using face masks 
are simple, seems safe and effective way from protection against the disease. In this review, we aimed to 
draw attention to the fact that a using a face mask is very important for staying safe, but they may cause 
environmental pollution and have adverse effects on directly health and environment.  
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the individuals must take two consecutive doses in 
seven days (7). However, after synthesis of the 
vaccine there is need for time for the distribution of 
the COVID-19 vaccine to all countries and 
immunization of the individuals will take time after 
vaccination. The vaccination against COVID-19 
infection is very crucial because vaccination protects 
against death, hospitalization and severity of the 
COVID-19 infection (7,8). Additionally, people are still 
infected and die because of COVID-19 even they are 
vaccinated. Thus the best way for the self-protection 
from COVID-19 can be achieved via self-isolation, 
social distance, wahing hands and using face masks 
beside vaccination, that enable us to stop the spread 
the virus as well. 
Nowadays third wave of COVID-19 has started with 
the Omicron variant of the virus leading to the 
restrictions and limitations in some countries because 
of increased number of infected people and deaths 
compared to the first wave (6). On the other 
hand,excessive use of the face masks will bring 
environmental pollution and cause many problems on 
the ecosystems and human health .It was reported by 
the Conversation that there are more masks than 
jellyfish in the oceans. Plastic materials existing in the 
face masks are mainly polypropylene which easily 
contaminates the earth, air, soil, rivers, sea and 
oceans causing environmental pollution (9).  
In this review, we aimed to draw attention to wearing 
face mask is very crucial and fundamental for the 
health but disposal or discarding of these face masks 
after using them may be more crucial for protection 
environment and protection nature and our world.  
 
Surgical masks and endocrine disruptors  
There are different types of face masks such as cloth 
masks, surgical masks and N-95 masks and all of 
them made from various materials such as N-95 
masks made from a nose clip (aluminum), and filter 
(polypropylene) (10). Polypropylenes are considered 
one of the safest plastic products, however degraded 
polypropylene by heat may expose hazardous 
chemicals to the environment. Additionally, various 
heavy metals including bromine, zinc and chrome are 
added in the polypropylene causing additional 
poisoning and toxic properties that can be harmful to 
human health and wildlife (11). Mussels are accepted 
as an important indicator of environmental 
microplastic pollution, since marine microplastic 
contamination can be measured the mussels. 
Microplastic particles of polypropylene have been 

investigated in the mussels (12). Plastic materials 
such as polypropylene and heavy metal including 
aluminum, zinc, copper and bromine can act as 
endocrine disruptors. Endocrine disruptors are the 
chemicals that can affect endocrine function both 
human and wildlife causing various diseases, tissue 
damage including kidney, liver and testis because of 
elevated levels of oxidative stress and its side effects 
(12-17). 
Aluminium is categorized an endocrine disruptor that 
has adverse effects on ion, protein, lipid, and 
hormone metabolisms. This metal is found in high 
concentrations in the Earth's crust and reported that 
aluminium affects thyroid autoimmunity, reproduction 
system of various organisms such as Nile tilapia, 
Astyanax altiparanae, Prochilodus argenteus. On the 
other hand, cadmium (Cd), copper (Cu), and lead 
(Pb) have also adverse effects on endocrine system, 
reproductive processes, signaling, and even tissue 
damage. Additionally, Al-related toxicity causes 
neurotoxicity and contributes to Alzheimer’s disease 
pathogenesis (18-21). Neurological disorders are 
very common in elderly population compared to 
younger individuals, since progression of 
neurological alterations is enhanced by aging. 
Generally unhealthy aging is dependent on high 
concentrations of reactive oxygen species (ROS) that 
cause oxidative stress that damages 
macromolecules and leads to cellular senescence 
and neuron death. On the other hand, exposure to 
environmental pollutants, heavy metals, toxic 
compounds, endocrine disruptors can elevate risk of 
neuroinflammation, accumulation of abnormal 
proteins, cause of nerve deaths and 
neurodegenerative diseases by increasing oxidative 
stress (22-27). Aluminum also causes 
encephalopathy, anemia, and bone diseases (21).  
Heavy metals are generally known as enzyme 
inhibitors but various heavy metals, including 
bromine, zinc exist in the polypropylene and are 
categorized as endocrine disruptors and impairs 
thyroid hormone metabolism in the organisms (28-
40). Additionally, zinc and cadmium impair mineral 
metabolism and parathyroid hormone function 
leading to the dysfunction in the endocrine 
metabolism in the organisms (32,41). 
Face masks are made   by polymers and comprised 
phthalates. On the other hand, some of the endocrine 
disruptor chemicals which are found in the face 
masks have semi-volatile properties. Phthalates 
directly enter human lungs due to their semi-volatile 
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properties and both phthalates and their metabolites 
have potential risk in human health and environment 
as reported previously (42, 43). Single-use 
disposable face masks are containing six different 
non-phthalate plasticizers beside phthalates 
according to a recent paper (44). The face masks 
which are used in the daily life for protecting from 
coronavirus infection have the property of highly 
degraded properties that contain synthetic 
polymers such as polypropylene, polyethylene 
terephthalate and polystyrene with a multiple amount 
of organic and inorganic compounds. These 
compounds and their degradation products also have 
hazardous effects on living organisms (45, 46). It was 
investigated that the used face masks may be 
contaminated with various types of pathogens 
viruses, bacteria and wearing of face masks could not 
completely block the transmission of virus droplets. 
However, the usage of face masks has some 
protection from the transmission of infection of 
COVID-19 (47). 
In conclusion, surgical and other types of masks are 
accumulating in the nature worldwide because daily 
usage of facemasks during COVID-19 pandemic. In 
the decomposition process of face masks, hazardous 
chemicals, toxins and heavy metals are released to 
the environment that is harmful for human and 
wildlife. Thus, proper ways for the elimination of the 
face mask should be considered to protect the 
environment, human and wildlife. During COVID-19 
infection, usage of face masks will continue leading 
to the excessive environmental pollution affecting 
both human and wildlife until pandemic is over. 
 
CONCLUSION 
Environmental pollution is another major problem of 
the world and currently another pollutant has alerted 
the world: face masks. We must get learned lessons 
from COVID-19, we are not the only living thing on 
earth and we have to protect our environment to avoid 
next disasters Face masks contain some various 
kinds of endocrine disrupting chemicals such as non-
phthalate plasticizers beside phthalates and millions 
of face masks are used worldwide. 
Thus, disposal of facemasks must be organized and 
controlled by the governments and there must be 
rules in their disposal like battery waste management 
to protect the harmful effects of face masks from the 
environment.  
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