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In December 2019, the prevalence of a pneumonia with unknown cause was reported in China which
was later named Coronavirus Disease 2019 (COVID-19) caused by a virus called SARS-CoV-2. One of

23 Apr 2020 the most important ways of COVID-19 transmission is contaminated surfaces. In this review study, we
21 May 2020 investigated the stability of SARS-CoV-2 in air and on surfaces and the methods of preventing its spread
01.Jun 2020 Reported in studies conducted from 2003 to April 2020 which were searched in PubMed, Scopus, Em-

bace, and Google Scholar databases using keywords including Coronavirus, COVID-19, SARS-CoV-2, dis-
infection, transmission and surfaces. Out of 118 articles identified in the initial search, 73 were remained
after screening their titles and abstracts. By applying inclusion and exclusion criteria, 51 articles were
finally selected for review. The novel coronavirus epidemic in humans is more widespread than previous
coronaviruses, indicating the high infectivity and environmental stability of the virus. The SARS-CoV-2
can stay active for up to 28 days at low temperatures (4°C). Currently, due to the lack of effective treat-
ment and vaccines, the best ways to deal with this disease is to avoid contamination, use disinfectants,
and prevent its spread by protective measures.
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virus has a positive-sense single-stranded RNA genome
that is more susceptible to mutations than DNA viruses
[3]. Acute respiratory infections caused by SARS-CoV-2
are rapidly spreading around the world and have become
a public health concern [4]. Diseases such as COVID-19,
SARS, and MERS are contagious diseases and are more
prone to spread in the community [5]. SARS, a member
of the coronavirus family, was first discovered in 2003 [6,
7], while MERS was first isolated in June 2012 from the

1. Introduction

oronaviruses are enveloped particles and
usually cause mild upper respiratory in-
fection in humans [1]. Recently, a novel
coronavirus (SARS-CoV-2) that has char-
acteristics similar to those of Severe Acute

Respiratory Syndrome Corona Virus (SARS-CoV) and the
Middle East Respiratory Syndrome Corona Virus (MERS-
CoV), has appeared in December 2019 in China [2]. This
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respiratory tract secretions of a businessman in Saudi re-
gion [8]. The current outbreak of Coronaviruses Disease
2019 (COVID-19) has spread to more than 216 countries
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in recent months [9]. According to the World Health Or-
ganization (WHO), in an environment where human life is
ongoing, the virus has the potential to spread and be easily
transmitted from person to person by inhalation of airborne
particles or fecal contaminants [10]. The SARS-CoV-2 is
transmitted through respiratory droplets and close contact
with the infected individual. Infectious viruses may remain
on the surface and the stability of live virus is closely re-
lated to temperature and humidity [11]. Since there is no
specific treatment and vaccine for COVID-19, all public
health measures rely on preventing the spread of the virus
through droplets, close contact and contaminated surfaces.
In this study, we aimed to review and summarize the stabil-
ity of SARS-CoV-2 outside the body and the strategies that
have been proposed to inactivate it.

2. Materials and Methods

In this systematic review, articles were selected by search-
ing in PubMed, Embase, Scopus, and Google Scholar
databases by using keywords including Coronavirus, CO-
VID-19, SARS-CoV-2, disinfection, transmission and sur-
faces. From 118 articles identified in the initial search, 73
were remained after screening their title and abstract. After
checking their full-texts, 51 eligible articles were included
in our study.

3. Results

Due to the high similarity of SARS symptoms with those
of COVID-19, with a high probability, the COVID-19 virus
can spread through the air. The most important mechanism
of this infection include bioaerosol and respiratory secre-
tions. Particles containing SARS-CoV-2 with aerodynamic
diameter <1-10 p can penetrate the respiratory tract through
the nose and mouth and spread further [12]. Effective filter
in the nose prevents the penetration of particles larger than
5 pum from the nose, throat and laryngea. Particles with a
diameter of 2.5-5 pm are stored in the trachea, while fine (<
2.5 pm) and ultrafine (< 0.1 pum) particles penetrate deeply
into the lungs due to their small size. Droplets with a diam-
eter <5 p remain in the air for hours. Therefore, the WHO
recommends reducing airborne transmission, keeping a
minimum distance of 2 meters (6 feet) from the infected
person, and ensuring adequate ventilation in closed areas
[13, 14]. Aerosol distribution characteristics of SARS-
CoV-2 in general wards of hospitals indicate that its trans-
mission distance is 4 m [15].

The novel coronavirus is usually spread by droplets cre-
ated by coughing and sneezing. These droplets contain
virus particles that can be transmitted when people inhale
them through the nose or mouth [16]. Very small droplets
are moved by the air flow and can cause disease if they con-
tain the virus [17]. These virus-containing droplets can be
placed on different surfaces, and the virus can spread when
a person touches their mouth, nose, or eyes after touch-
ing contaminated surfaces [12]. When temperature is high
(30°C or 40°C), the virus survival decreases such that, at 4
‘C, members of this viral family can survive for more than
28 days [18].

To date, no suitable vaccine or specific treatment for CO-
VID-19 has been found; therefore, preventing and continu-
ous disinfection of surfaces and hands minimizes the risk of
contracting the virus [19]. Studies have shown that COV-
ID-19 activity is reduced when exposes to ultraviolet radia-
tion and highly acidic or alkaline environments. Ultraviolet
radiation is strongly absorbed by the virus RNA, leading to
its inactivation. Various types of bioxides such as hydrogen
peroxide, alcohol, sodium hypochlorite, or benzalkonium
chloride, are widely used worldwide for disinfection, main-
ly in health care protocol [20]. The use of fixatives such
as formalin, glutaraldehyde, methanol, and acetone for 5
minutes or more can eliminate viral infectious agents [21].
The WHO recommends that cleaning and disinfection of
surfaces should be carried out properly and continuously.
Environmental surfaces should be thoroughly cleaned with
water and disinfectants [10].

4. Discussion

SARS-CoV-2 that causes COVID-19 has a half-life of
2.7 hours in aerosols, and remains active on plastic, steel,
cardboard and copper for 72, 48, 24 and 4 hours, respec-
tively. Therefore, inhalation of aerosols containing viral
particles or touching contaminated surfaces has important
role in transmission and spread of SARS-CoV-2. The viral
load of coronavirus on inanimate surfaces during disease
outbreak is not known, but it can be reduced by disinfection
[4]. Temperature and contact time of disinfectants against
pathogens are also important. According to studies, ultra-
violet radiation can kill the virus; however, the results are
controversial.
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SARS-CoV-2, due to high prevalence and spread rate
and stability from several hours to several days in air and
surface, has now become a global threat to human health.
Therefore, personal hygiene tips such as regular hand wash-
ing and disinfection of surfaces are required to reduce the
spread of SARS-CoV-2 via aerosol, although these actions
are not enough to prevent its spread. Further studies on ef-
fective treatment methods and vaccines to control this dis-
ease are recommended.
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