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In the paper, why New Coronavirus Disease-19 (COVID-19) should belong to a class of protein nanoparticle and possessed ultra-small size and super-penetration
capability, as well as effect of the COVID-19 characteristic on follows phenomena were discussed. (1) The difference existed on toxicity, transmission speed and diffusion
range of the COVID-19 and Severe acute respiratory syndrome (Sars) virus. (2) The different time interval between COVID-19 infection and discover existed in different

person. (3) The different time interval in "new crown virus infection

, "asymptomatic infection”, "suspected case" and "re-infection" produced existed in different person.

(4) The different time interval from COVID-19 infection to produce SARS-CoV-2 disease existed in different person. The improve methods and suggestion for avoiding and

preventing COVID-19 infection and treating SARS-CoV-2 were proposed.

Abbreviations

COVID-19: New Coronavirus Disease -19; SARS-CoV-2:
Severe acute respiratory syndrome coronavirus 2; SARS: Severe
Acute Respiratory Syndrome; VUI-202103/01: Mutant New
Coronavirus

Ever since the discovery of Coronavirus disease 2019
(COVID-19) (Figure 1) [1], it has spread to more than 230
countries and regions in the world, in the term of September of
2019 to March 19 of 2021, more than 122 million people had been
diagnosed with infection, of which more than 22 million had
died [2], the COVID-19 has become the most serious disaster
in the world in recent decades. So, the study of the infection
characteristics and transmission routes of the COVID-19, as
well as the research on the immune vaccine and drug control
methods and methods of the COVID-19, had been also greatly
promoted.

Although there are many research reports on specialties of

toxicity, transmission, latent and re-positive properties of the
COVID-19, as well as on the prevention and treatment of the
COVID-19, but most of them were discussed from the point of
view of virology, epidemiology, immunology, pathophysiology,
structural proteins and other medical specialties, but it is few

© VIA REUTERS

Figure 1: COVID-19 [1].
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considering the possible effects on physical geometry of the
COVID-19's size on the transmission, latency, re-positive
and variation of the COVID-19 [3]. Considering the toxicity of
a virus to the human has affected by many factors including
pathophysiology, structural proteins, affinity and size of both
of the viruses, etc., so that based on the characteristics of
ultra-small size of the COVID-19, to discuss possible effects
of physical geometric effects of size of COVID-19 on toxicity,
transmission, latency, re-positive and variation of the
COVID-19 is necessary.

It is well known that nanoparticles are a class of "solid
particles of nanometer size (1~100nm)", which possess many
characteristics such as ultra-small size, large specific surface
and super-penetration capability etc. [4-14], that can’t be
found on general other materials. Because the smaller the
particle size, the more penetrating the nanoparticles will drill
into different tissues and organs: the larger nanoparticles
will be swallowed by white blood cells, while the smaller
nanoparticles will reach different tissues and organs within the
spleen, bone marrow and liver through the lymphatic system
(Table 1). As a result, nanoparticles have shown potential
application prospects in biomedical field. However, on another
hand the potential biosafety risks caused by the ultra-small
particle size and supernormal penetration of nanoparticles
have also attracted great attention [15-17]. So that, Food and
Drug Administration (FDA) around the world have developed
targeted nanoparticle biosafety registration standards for
medical devices and biomedical preparations containing
nanoparticles.

Based on the reported that diameter of COVID-19 is in
the scope of 60~140 nm, that is just within the defined size
range of nanoparticles, so it can be considered that COVID-19
is also a class of nanoparticles, and it should belong a class
of protein nanoparticles. In this case, the COVID-19 should
possess common characteristics of all nanoparticles that the
super-penetration capability and the super-large specific
surface. Therefore, people also need to pay attention on
possibly hidden biosafety dangers caused by ultra-small size
and super-penetration capability of the COVID-19 [15]. Due to
the consideration above, the author thinks that during analysis
of characteristics and hazards of the COVID-19, the RNA
molecule on toxicity, transmission, incubation, renaturation
and variation of the COVID-19, the people need to consider not

Table 1: Different sizes particles can reach location in vivo [21].

Particle size Can reach the location in vivo

Can be blocked at the end of the capillary or stay in the liver,

>12 mm . .
stomach, as well as in the organs with tumors
7~12 mm Can be ingested by the lungs by intravenous injection
Can be ingested by capillary network, not only can reach lung, but
2~12 mm .
also can reach liver and spleen
1 mm The size is most likely to be devoured by white blood cells
Can be injected through the vein, artery or abdominal cavity, and in
0.1~0.2 mm the reticuloendothelial system be absorbed by macrophages from
the blood
Can be transmitted through the liver endothelium or through lymph to
<50 nm the spleen, and can also reach bone marrow, as well as tumor tissue

and liver
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only the factors of pathophysiology, composition, group type
and the groups and affinity of the proteins, but also the factors
of size, morphology and structure of the COVID-19. However,
based on specialty of the author, in this paper only the possible
effect of ultra-small size and super-penetration capability of
COVID-19 on some observed phenomena of the COVID-19 were
discussed, as described below.

The phenomena that toxicity, transmission speed and
diffusion range of the COVID-19 were more than that of Severe
acute respiratory syndrome (Sars) virus.

Based on the reported that the diameter of the COVID-19
is in the scope of 60~140 nm and that of the Sars virus is in
the scope of 60~220 nm, it is clear that the size of COVID-19
is smaller than that of the Sars virus. So, the author considers
that since diameter of the COVID-19 is smaller than that of
the Sars virus, it leads to penetration capability of COVID-19
is stronger than that of the Sars virus, which lead to the
COVID-19 can more possible to penetrate, invade, and cause
more and deeper tissues and organs to be injured by the virus.
In result to form the phenomena that the COVID-19 toxicity is
higher than that of Sars virus. Therefor the author thinks that
when discussing the possible reasons of the toxicity difference
between COVID-19 and Sars viruses, not only the factors such
as composition, functional groups, molecular morphology and
structure of the two viruses should be considered, but also the
factor of difference in size and geometry of the two viruses
should be simultaneously considered.

On the other hand, because COVID-19 size is smaller than
that of the Sars virus, the formed COVID-19 aerosol be also
smaller and lighter than the Sars virus aerosol. So that the
COVID-19 aerosol can float in the atmosphere for mor longer
periods of time, and ultimately under the same airflow the
COVID-19 aerosol can floats more faster, farther and wider
than that of the Sars virus aerosol. Finally, to become the
observed phenomenon that the COVID-19 is faster and wider
spread than that of the Sars virus.

According to the recent report, a new virus that the Mutant
New Coronaviru (VUI-202103/01) with higher toxicity than
the COVID-19 had been found [18]. However, because size
of the VUI-202103/01 had not been found, in this article the
author cannot discuss that, is or no the VUI-202103/01 a kind
nanoparticles and protein nanoparticles, as well as is or not the
size of VUI-202103/01 being one of the factors for inferencing
toxicity of the COVID-19.

About the questions of the way for infection countermeasure
of COVID-19 transmission and the corresponding prevention of
viral infection.

It was reported that infection of COVID-19 can be
produced by three mode’s propagation, that is the direct
propagation, aerosol propagation and contact propagation.
Direct transmission refers to the infection was caused by
direct inhalation of sneezing, coughing, talking droplets and
exhaled gases. The aerosol transmission refers to infection
caused by inhalation of aerosol formed by inhalation of air
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mixed with sneezing, coughing by the inhalation of air mixed
with sneezing, coughing and talking droplets of the patient.
The contact transmission refers to the infection caused by the
contact of the hand contaminated by sneezing, coughing and
talking droplets deposited on the surface of the clothing, and
the contact with the oral cavity, nasal cavity, eyes and other
mucous membranes. Therefore, the corresponding methods,
that when going out the person must wear masks and
goggles, keep a social distance with others, and wash hands
immediately after arriving home for prevent virus infection
had been proposed [19,20].

However, based on COVID-19 is a class of nanoparticles
possessed not only ultra-small size, but also super-penetration
capability. Depending on size of the nanoparticle, the super-
penetration capability gives the nanoparticles ability to invade
different tissues and organs, as showed in Table 1 [21].

Considering diameter of person’s sweat pores is in the
range 20,000~50,000nm, is hundreds of times bigger than
that of the COVID-19 (60~140 nm) [22]. It will be possible let
the COVID-19 go to enter the sweat pores and then further
into the body. Because average number of the sweat pores in
skin is about 100~120 per square centimeter, there are more
than 20,000 sweat pores on the face alone [23]. Therefore, the
author considers that super-penetration capability of COVID-19
maybe another way for cause the COVID-19 infection.

According to the above, because the super-penetration
capability of nanoparticles enables them to invade different
tissues and organs of the human body, the COVID-19 as protein
nanoparticles may also invade various tissues and organs
after entering the human body, which leads to the sequelae
of abnormal phenomena such as smell, nervous system, skin
and so on in COVID-19 infected patients after the new coronary
pneumonia is cured.

Therefore, the author thinks during the formulation of
countermeasures to COVID-19 infection, the possible ways that
from invading human body through the pores of the skin is also
should be considered. Because for a person, the head (including
face, neck, ear), hands and the wearing clothes outside are the
part that is the longest time to expose in atmosphere. So that,
due to avoid COVID-19 infection has produced by the via of the
sweat pores, the author suggests that people not only need to
use the reported measures, such as wear mask, keep certain
distance each other and wash hands immediately after come
back from outside etc. [20], but also should wash face, neck
and ear immediately after coming back from outside, place
the outside wearing clothes separating with other clothes, and
wash hands immediately after contacting these clothes again.

About the phenomena that difference time Interval in
nn

finding "'new crownvirusinfection", "asymptomatic infection",
"suspected case" and "re-infection" within different person.

At the present, nucleic acid testing is widely used to
detect COVID-19 infections in the world. And based on the
results of nucleic acid testing to determine is '"positive
(infection)" or "negative (un-infection)", and based on the
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symptoms of the "positive" person to determine disease
degree is “suspected case”, "confirmed cases", "symptomatic
infected" or "asymptomatic infected", etc. However, some
strange phenomena were found, such as for some person at
firstly nucleic acid test result is "negative" but second test
result is "positive", as well as some person after treatment
of SARS-CoV-2 to be found 're-positive”, etc. Now these
phenomena were explained was happened by differences of
detection sampling, detection standard, detection reagent,
detection sensitivity as well as the detection accuracy existed
among different.

The author considers that COVID-19 is a class of
nanoparticles with extremely strong penetration ability, super
specific surface and attachment ability that can invade different
tissues and organs. Therefore, the COVID-19 can not only enter
the human body directly through the respiratory tract and
lacrimal gland, but also may be attached to the exposed skin
and then drilled into the human body. Because the COVID-19
enters the human body via the respiratory tract and lacrimal
gland and then reaches the lung is direct, shorter distance and
less time, but the route via penetration and drill into body then
reach lung is undirect, longer distance and needing much more
time. In result it should take more time to reach the detection
concentration of the detection method needed. So, it maybe
one more reason for the phenomenon described above.

About the phenomenon that existing difference of time
interval from COVID-19 infection until ARS-CoV-2 disease
producing for different patients.

Based on that COVID-19 is a class of nanoparticles
with super-penetration capability, the author thinks that
the different time interval from COVID-19 infection until
SARS-CoV-2 disease producing for different patients may be
related to the individual difference not only in the age, race,
eating habits, antiviral ability and health status of the patients,
but also to the difference of the migration routes from the part
of the COVID-19 drilled to the site of the lesion and the needed
time required among various patients, which as described
before.

About the method for prevention and treatment of new
coronary pneumonia.

Nowadays, it is the main method to prevent COVID-19
infection by injecting COVID-19 vaccine to promote people's
own immunity. For patients who have been infected with
COVID-19 and converted into SARS-CoV-2, the drug treatment
is the main method.

Due to nanoparticles have many kind applications,
including as drug carrier to fabricate nano pharmaceuticals.
The nanoparticle carrier not only can disperse well in water
to become a stable nanoparticle suspension (Figure 2) [24,25],
but also the released drug can keep efficacy unchanged.
By using super-penetration capability of the nanoparticles
enables nano pharmaceuticals to penetrate human tissues
and organs, as shown in Table 1, some target release nano
pharmaceuticals have been successfully fabricated, such as the
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nano pharmaceuticals with particle size less than 200 nm can
penetrate blood-brain barrier and gather in the brain to achieve
drug release for treating brain tumors [26]; use less than 70
nano pharmaceuticals to kill cancer cells in treating bone
marrow [27] and use gelatin and DNA condensed nanoparticles
to transport anti-cystic fibrosis gene drugs to the treatment of
cystic fibrosis [28,29] and so on.

Considering nano-particles can be used as drug carrier
for nano pharmaceuticals. And some nano-particles could be
fabricated in the condition of no stabilizers used [30], so the
fabricated nano pharmaceuticals not only can be well dispersed
in water to become stable nano pharmaceuticals suspension,
as shown in Figure 2, but also can keep purity of the nano
pharmaceuticals.

On the other hand, based on this kind nano pharmaceuticals
can not only keep the efficacy of the drug unchanged, but also
can realize continue and target release of the carried drug to
achieve high drug utilization [34-36]. For example, by using
poly-(glycolide-co-lactide-co-caprolactone) copolymer
(PGLC) nanoparticles as drug carrier to fabricate PGLC/5-
Fluorouracil (PGLC/5-Fu) nano pharmaceuticals to be as a
water dispersed anticancer agent [31,32]; the PGLC/Cyclosporin
(PGLC/Cs-A) nano pharmaceuticals to be as eye dropping agent
for preventing rejection after corneal transplantation [32,33];
etc.

Therefore, the author thinks that can we use characters
of the nano pharmaceuticals that can continually to target
release drug for prevent COVID-19 infection and treatment of
SARS-CoV-2 patients? That is, by means of the method that to
spraying or drop killing COVID-19 nano pharmaceuticals agent
into nose and eyes, for achieve the purpose to more direct and
rapid delivery the drug agent into nose and eyes for killing
enter in nose and eyes the COVID-19 to prevention COVID-19
infection, and easy for the drug agent directly enter into lung
for achieve treatment of the SARS-CoV-2.

Because this method can not only keep a certain drug
concentration at needing to protect site and the lesion site to
speed up the cure time, but also can avoid or reduce the side
effects of systemic drugs injection way to damage on normal
tissues and organs. So by this method will be helpable for
getting a better effect of the drug use.

To sum up, based on COVID-19 is a class of protein
nanoparticles with super-penetration capability, the author
thinks that during explaining many phenomena observed

Nano-PGLC/5-Fu Nano-PGLC/Cs-A

suspension suspension suspension

Figure 2: PGLC, PGLC/5-Fu and PGLC/5-Fu nanoparticle suspensions [31-33].
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in the SARS-CoV-2 epidemic to combine characteristics
of the nanoparticles such as ultra-small particles, large
specific surface and super-penetration capability etc. of the
COVID-19 should be necessary and useful. That is to integrate
consider various factors including not only on COVID-19 own
characteristics in pathophysiology, structural proteins, affinity
and biology etc., but also on other characteristics in physical,
chemical, materials, medicine and immunity etc. are necessary.
It is hoped that after considered all of the Influencing factors of
the COVID-19, to early and clearer understand characteristics
of the COVID-19 and promote improving detection, prevention
and treatment technology and treatment methods will be
achieved. It will be also helpful to early improve and develop
new drugs and devices for prevention infection of COVID-19
and treatment the COVID-19.

Conclusions

Based on ultra-small size of the COVID-19, it should belong
akind of protein nanoparticles and possess characters of super-
penetration capability. Therefore, the ultra-small size and
super-penetration possibly are one of the factors for produce
following phenomena. That is (1) toxicity, transmission speed
and diffusion range of the COVID-19 were more than that of
Severe virus; (2) For different person, existed different time
interval between COVID-19 infection and discover; (3) For
different person existed different time interval in "new crown
virus infection", "asymptomatic infection", "suspected case"
and "re-infection" produced, and (4) the different time interval
from COVID-19 infection to SARS-CoV-2 disease producing
in different person. Due to avoid and prevent COVID-19
infection, as well as to treat SARS-CoV-2, to wash face, neck
and ear immediately after coming back from outside, place
the outside wearing clothes separating with other clothes, and
wash hands immediately after contacting these clothes again
are also important. To use relative nano pharmaceuticals for
prevention COVID-19 infection and treatment of SARS-CoV-2
was suggested. So that, to develop cooperative research among
different subject and consider more factors for earlier and
clearer know characteristics of the COVID-19 and the method
for promote improving detection, prevention and treatment
technology and treatment is necessary.
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