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Correspondence: Angiotensin-converting enzyme 2 coated nanoparticles containing respiratory
masks, chewing gums and nasal filters may be used for protection against COVID-19 infection

Dear Editor,

As reported by Baharoon and Memish, our world has encountered
with several dangerous viruses including severe acute respiratory syn-
drome (SARS) and Middle East respiratory syndrome (MERS) also
known as camel flu since in the beginning of the 21st century [1].
Article of Baharoon and Memish has been published just couple of
months before a novel coronavirus has arisen that is called as COVID-19
belonging to the corona virus family same as SARS and MERS [1,2].
Among these coronaviruses, COVID-19 has already infected millions of
people all over the world, caused thousands of deaths and have become
pandemic since December, 2019 [2]. Infection by COVID-19 results in
the weakness of the immune system and thus affects mostly elderly
population and people who have chronic diseases such as cardiovas-
cular diseases, diabetes, hypertension, kidney failure, cancer and obe-
sity. Since numbers of people infected and died by COVID-19 are in-
creasing day by day, prevention and control of this pandemic is very
urgent and above everything to save lives of millions people worldwide
[2]. (see Fig. 1)

Several studies about human coronaviruses have revealed that they
use angiotensin-converting enzyme 2 (ACE2) entry into the host cells.
SARS-CoV and COVID-19 have the same entry point into the host cell,
thus blocking and/or decreasing the levels of ACE2 might help us to
fight against infection by COVID-19 [1,3]. This knowledge is very va-
luable to develop antibodies against this receptor. On the other hand,
ACE2 has a protective effect against virus-induced lung injury after
infection as a result of increasing the production of the vasodilator
angiotensin 1–7. Therefore, preventing COVID-19 into the host can be
more effective than fighting against the virus after infection since we
need ACE2. Thus we suggest that catching these viruses before entering
into the host by using nanotechnology in the masks, clothes, gums,
gloves etc. [3].

Coronavirus entry into host cells is mediated by the transmembrane
spike (S) and at the present time we know that these spikes are
homotrimers and in glycoprotein structure. These glycoprotein spikes
also optional targets for developing vaccines or therapeutics. But we
may produce nanomaterials containing ACE2 for instance quantum
dots, nanoflowers or synthetic polymers [4]. We have shown the ef-
fectiveness of several nanoparticles including quantum dots and nano-
flowers as bio-detection probes. Moreover, we have enhanced catalytic
activity and stability of enzymes when coated them on indicated na-
noparticles [4,5]. In this way, we can synthesize ACE2 coated/em-
bedded nanoflowers or quantum dots with enhanced catalytic activity
and stability of ACE2 and using them to produce chewing gums, nose
filters, masks and clothes, and gloves. Nose filters are used to catch the
allergens and pollens before entering the host [5]. Same as nose filters,
chewing gums, clothes, filters and gloves may block viruses before
entering into the host by catching and holding them.

In conclusion, numbers of infected people and deaths by COVID-19
are increasing every day and COVID-19 has the potential to mutate and
may become deadlier in the future [1,2]. Therefore, finding a way to
prevent COVID-19 infection has become the most important issue cur-
rently for the health of people all over the world in each continent.
Social distancing, self-protection and isolation are strongly re-
commended to stop the spread of the virus worldwide, since no treat-
ment or vaccine have been developed until now [2]. Thus, developing
effective self-protection tools including mask, gloves and clothes are
vital to stop the spread of the COVID-19. Nanotechnology can be used
to produce long lasting protective tools to stand between people, health
workers, population of travelers and COVID-19 to prevent this pan-
demic. That may be the hope for fighting against COVID-19 as the first
step of defense by reducing infection of people.
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Fig. 1. Schematic representation of possible blocking of COVID-19 entering into the host by using nanotechnology (Drawn by Duygu Aydemir, PhD).
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