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Resumo            
Objetivo: Este trabalho teve como objetivo reunir informações disponíveis em diferentes protocolos de desinfecção para estabelecimentos que prestam 
atendimento a pacientes suspeitos ou confirmados com COVID-19, para conter a disseminação do vírus, além de propor diferentes formas de preparo da 
solução de água sanitária para as mais variadas finalidades dentro de uma Unidade de saúde. Métodos: foi realizada uma pesquisa bibliográfica sobre 
protocolos de desinfecção para conter o COVID-19, bem como os agentes desinfetantes empregados para inativar o vírus. Resultados: Muitos hospitais 
e unidades básicas de saúde realizam a desinfecção baseada em protocolos que não são adequados devida a quantidade insuficiente de limpeza diária 
recomendada, bem como o uso de agentes ineficazes ou em concentrações inadequadas. Dentre os agentes desinfetantes mais utilizados, soluções de cloro 
ativo têm sido descritas como as mais eficientes e aplicáveis, portanto, recomendamos o uso de soluções contendo cloro ativo em sua composição, como 
água sanitária, bem como enfatizamos suas finalidades, correta forma de uso e apliações em ambientes que prestam cuidados a pacientes suspeitos ou 
confirmados com COVID-19. Conclusão: o uso de soluções contendo cloro ativo em sua composição, como água sanitária, é uma alternativa viável para 
desinfecção de hospitais e unidades básicas de saúde devido a sua eficácia contra o coronavírus, baixo custo, fácil acesso, e maior aplicabilidade quando 
comparados com outros agentes desinfetantes.ts.

Palavras-chave: COVID-19. Desinfecção hospitalar. Protocolos de desinfecção. Agentes desinfetantes.  Soluções de cloro ativo.

Abstract            
Objective: This study aimed to gather information available in different disinfection protocols for establishments that provide care to suspected or 
confirmed patients with COVID-19, to contain the spread of the virus, besides proposing different ways of preparing the bleach solution for the most varied 
purposes within a Health Unit. Methods: It was realized bibliographic research about disinfection protocols to contain COVID-19, as well as disinfectant 
agents used to inactivate the virus. Results: Many hospitals and basic health units perform disinfection in many hospitals based on disinfection protocols 
that are not suitable due to the insufficient amount of daily cleaning recommended, as well as the use of ineffective agents or in inadequate concentrations. 
Among the most used disinfectant agents chlorine solutions have been described as the most efficient and most applicable, thus, we recommend the 
use of solutions containing chlorine in its composition, such as commercial bleach, as well as highlight its finalities, correct way of use and application 
at environments that take care of patients with disease COVID-19 or suspected. Conclusion: the use of solutions containing chlorine in its composition, 
such as commercial bleach, is a viable alternative for disinfecting hospitals and health basic units, due to its efficiency against the coronavirus, low cost, 
accessibility, and greater applicability when detected by other widespread disinfectant agents.

Keywords: COVID-19. Hospital disinfection. Disinfection protocols. Disinfecting agents. Chlorine solutions.

INTRODUCTION

The Coronaviruses are enveloped viruses, with positive single-
stranded RNA genome, belonging to the family Coronaviridae 
and subfamily Coronavirinae that can cause respiratory and 
intestinal infection in animal and humans1,2. There are known 
six human coronaviruses HCoV-229E, HCoV-NL63, HCoV-OC43, 
HCoV-HKU1, SARS-CoV (severe acute respiratory syndrome 
coronavirus) and MERS-CoV (Middle East respiratory syndrome 
coronavirus). Among them stand out SARS-CoV and MERS-
CoV, considered highly pathogenic and responsible for causing 

           1

outbreaks in China and the Middle East, respectively3.

At December 2019, a new type of coronavirus capable of 
infecting humans, named by International Committee on 
Taxonomy of Viruses as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), was responsible for an outbreak 
of coronavirus disease 2019 (COVID-19), in Wuhan, China, 
and quickly spread across the world4. The COVID-19 disease is 
characterized by fever, tiredness, dry, cough, pains sore throat, 
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difficulty breathing and less common diarrhea, nausea, runny 
nose, and in severe cases acute respiratory distress syndrome 
(ARDS)5. According to the World Health Organization (WHO), 
until 24 April 2020, there are 2 626 321 confirmed cases and 
181 938 confirmed deaths, in countries, areas, or territories 
with cases of COVID 196.

The main mode of transmission of SARS-CoV-2 is directly, from 
person to person through contact with the respiratory droplets 
of an infected person. But, the indirect form through contact 
with contaminated surfaces in the immediate environment 
and/or objects used by the infected person also is described as 
a possibility7,8. The spread of SARS-CoV-2 by indirect route is not 
yet fully established, like for some respiratory viruses, but some 
shreds of evidence have been described.

Although it cannot be used to determine whether transmission 
occurred from contaminated surfaces, the SARS-CoV-2 RNA was 
identified on surfaces of cabins of Cruise Ships up to 17 days 
after cabins were vacated9. In a review about the transmission 
of SARS and MERS coronaviruses and influenza virus through 
dry surface contaminated, the authors founded that when 
compared with others human coronaviruses, SARS-CoV and 
MERS-CoV can survive on dry surfaces, being that SARS-CoV can 
survive for more than six days when dried on to Petri dishes10. 
And Kampf, Todt, Pfaender e Steinmann (2020) report that 
human coronavirus can remain on surfaces for up to 9 days11.

Hospitals and basic health units receive a large flow of people 
daily, whether or not they have coronavirus infection. An 
infected person can contaminate the environment, and since the 
virus can remain in environments and surfaces for a significant 
period, these establishments can indirectly contribute to the 
spread of viruses. In this sense, it is necessary to adopt infection 
prevention and control measures in these Health Units (HU) to 
contain the spread of COVID-19 and thus guarantee the health of 
health agents and patients. Although the indirect transmission 
is uncertain, the cleaning and decontamination of environments 
is essential to prevent the spread of viruses and has been 
recommended by WHO as a measure of prevention and control 
of the outbreak7. The realization of screening and infrared 
temperature, the use of masks for all staff, the installation of 
rapid disinfectant stations for hand hygiene and disinfection in 
outpatient clinics before and after each patient's care, as well 
as the disinfection of medical equipment such as stethoscopes, 
thermometers, sphygmomanometers, are effective measures 
that have contributed to decreasing infectivity in non-isolated 
areas adopted by hospitals in China12. 

In this sense, it is suggested that surfaces frequently touched, 
such as door handles, bedding, tables, light switches, and 
others, be disinfected13, especially in areas subject to a higher 
viral load. Therefore, it is necessary to create effective and 
economical disinfection measures for hospital environments 
and other health units as a strategy to contain the transmission 
of the COVID-19 virus. Some health units, in emerging countries 
like Brazil, adopt disinfection measures for containment made 
available by regulatory agencies14 that are unsuitable for SARS-

CoV-2 due to the low frequency recommended by WHO15,16, 
as well as the use of sanitizing agents with ineffective active 
ingredient and concentrations11,16,17. Given the above, this 
review aimed to gather as information available in different 
health disinfection protocols for establishments that provide 
care to suspected or confirmed patients of COVID-19, to 
prevent the spread of viruses, as well as propose the application 
of correct use of different effective disinfectant agents and their 
purposes, including your application for health units.

METHODS

A search was carried out on PubMed at 15 April 2020, 
with the following terms, always in combination with 
“coronavirus”, “MERS-CoV”, “SARS-CoV”, “SARS-CoV-2 or 
“COVID-19”: protocols disinfection (2/0/0/0/3 occurrences), 
chemical inactivation (4/3/5/2/2 occurrences), disinfection 
(48/6/14/29/47 occurrences) and hospitals disinfection 
(22/2/8/13/23 occurrences), considering the period of 
November 1, 2019, to April 15, 2020. Only publications that 
effectively presented information and foundations necessary for 
the elaboration of this work were included. Original data about 
MERS-CoV, SARS-CoV, and SARS-CoV-2 were not obtained in 
disinfection protocols. Also, different disinfection protocols15-22 
were inserted to consolidate the information about the agents 
and their purposes.

RESULTS AND DISCUSSION 

The sodium hypochlorite (NaClO), present in chlorine solutions 
(active chlorine), is one of the most relevant and predominant 
disinfectants for surface disinfection, against COVID-19. Some 
recent works suggest a NaClO concentration of 0.1 to 0.5% 
to promote inactivation of coronavirus in 4 log10 or more, on 
inanimate surfaces, and a minimum concentration of  0.21% 
to promote the reduction of viral infectivity >3 log10 on 
surfaces with suspended material11,23,24. Recently, Kindermann, 
Karbiener, Leydold, Knotzer, Modrof, and Kreil (2020) evaluated 
an inactivation of three viruses involved in lipids, using solutions 
with free chlorine from 0.45 to 0.65%. The authors reported 
inactivation of three investigated viruses, with a reduction 
factor >4 log10, and suggest that the disinfection of suspensions 
and surfaces based on ClO–, or chlorine, may be considered 
effective25. It must be considered, however, that the presence of 
organic matter on the surface may decrease, or even to annul, 
the virucidal activity of a hypochlorite solution26. In this sense, 
it is recommended to clean the surfaces before disinfection. 
Finally, it should be noted that solutions with increased sodium 
hypochlorite are corrosive, irritating mucous membranes, eyes, 
and skin26.

Another disinfecting agent commonly cited for inactivating 
COVID-19 is ethyl and propyl alcohol. It’s possible to reduce 
coronavirus infection by 4 log10 or more, using ethanol (78 to 
95%) or 2-propanol (70 to 100%) on surfaces with suspended 
material. Also is possible to obtain a log10 reduction factor of 
2 to 4 in the infectivity when employing lower concentrations 
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of ethyl alcohol (62 to 71%), with exposure of 1 min11,24. Li et 
al (2020), for example, recommends the use of 75% alcohol for 
disinfecting tables in the wards27. The comparison between 
virucidal activity against enveloped viruses, including SARS-
CoV and MERS-CoV of 2 alcohol-based formulations published 
by WHO against enveloped viruses, including SARS-CoV and 
MERS-CoV demonstrated that for CoVs, the WHO formulation 
II at a concentration of 30% was able to inactivate the virus, 
while WHO formulation I required a higher concentration 
(≥40%). Besides, both formulations inactivated the viruses with 
30 seconds of exposure, reinforcing that these solutions can be 
used in cases of outbreaks28.

It is important to highlight that the use of ethyl alcohol has been 
highly recommended for disinfection hands27,29-34, leading to a 
reduction in the spread of the pathogen.

A third disinfecting agent cited for inactivation of COVID-19 
on inanimate surfaces is povidone-iodine (PVP-I; C6H9I2NO)11. 
Formulations based on povidone, widely used as disinfectants 
for hands, skin, and mucous membranes, have high antiviral 
and antibacterial activity and, due to their safety, tolerability 
and accessibility, are widely used for the spread of infectious 
diseases. This iodophor substance is effective for a wide range 
of enveloped and non-enveloped viruses35.  At concentrations 
of 0.23 to 7.5% can promote a reduction of coronavirus 
infectivity in 4 log10 or more11,23. When evaluating the antiviral 
activity of 5 products based on PVP-I against SARS-CoV, Kariwa, 
Fujii, Takashima (2006) note that the treatment completely 
inactivated the virus with just 2 minutes of contact with the 
products36. Eggers, Eickmann, Zorn (2015) evaluated the in 
vitro efficacy of 3 products based on PVP-I against MERS-CoV, 
in concentrations of 1%, 4%, and 7.5%, and the title viral was 
reduced by a factor ≥104, at room temperature, in clean and 
dirty conditions, with the only contact of 15 seconds, using 
diluted (1:10) and undiluted solutions. The data obtained are 
following studies that demonstrate good PVP-I viral activity for 
enveloped viruses37. Geller, Varbanov, and  Duval (2012) studied 
the sensitivity of some enveloped and non-enveloped viruses to 
some antiseptic/disinfectant formulations. The results obtained 
show the use of povidone-iodine at concentrations of 10% 
(with 1% iodine available), after 1 minute of contact is effective 
to promote a reduction of viral titre in ≥3 log10 for human 
coronavirus (HCoV 229E)38.

Finally, the last disinfecting agent widely used for COVID-19 
inactivation on inanimate surfaces is hydrogen peroxide, which 
at a concentration of 0.5% promotes the reduction of 104 of 
COVID-19 infectivity, with only 1 minute of exposure11,23. Goyal, 
Chander, Yezli, and Otter (2014) evaluated the virucidal efficacy 
in vitro, employing hydrogen peroxide vapor in a condensation 
system, against 3 enveloped RNA virus, among them, the SARS-
CoV. For the 3 volumes of hydrogen peroxide (25, 27 and 33 
mL), the authors achieved a virucidal inactivation greater than 
3,8 log10 for the three viruses evaluated39. 

Tuladhar, Terpstra, Koopmans, and Duizer (2012) evaluated the 
effectiveness of hydrogen peroxide vapor against enteric and 

respiratory viruses. The experiments were carried out with 
the average concentration of hydrogen in 126 and 127 mg L-1, 
for 1 h in a 1.5 m3 isolator and obtained a good viral effect of 
disinfection with hydrogen peroxide vapor, for all viruses tested, 
at a concentration of 120 mg L-1 40. Chandy, Nasir, Srinivasan, 
Klass, Nicolaou, Babu (2020) suggest that critical materials, 
such as endovascular or endovaginal ultrasound probes and 
reusable surgical instruments, should be disinfected with 
hydrogen peroxide vapor29. The efficiency of ionized hydrogen 
peroxide (IHP) (7.8% H2O2 solution) also was evaluated for the 
disinfection of N95 respirators. For this purpose, N95 respirators 
were inoculated with three different concentrations of influenza 
A virus (enveloped RNA virus with some similar virological 
characteristics as coronaviruses) and IHP was sprayed three 
times during 6 seconds. One hour after, the culture viral was 
done, and the findings demonstrated by the IHP are capable of 
killing the virus at moderate to high levels of inoculums41.

Rowan and Laffy (2020) draw attention to the possibility of 
the presence of organic matter in affecting the nature of the 
oxidizing process of vaporized hydrogen peroxide, as well as 
about the preliminary cleaning process representing a problem 
in Health Units due to proportional need to decontaminate 
the equipment used in this process for COVID-19. The authors 
reported the use of a chlorine solution, called Actichlorplus, in 
the procedures for washing and disinfecting equipment such as 
air-purifying respirators after exposure to coronavirus, as well 
as reprocessing covers used by COVID19 patients in an intensive 
care unit (IUC), reinforcing the applicability and viability of 
solutions containing chlorine to contain the virus in HU42.

Other disinfectant agents such as glutardialdehyde (0.5 to 2.5%), 
formaldehyde (0.009 to 1%), benzalkonium chloride (0.05%) 
and Didecyl dimethyl ammonium chloride (0.0025%) presented 
a virucidal inactivation ≥3 log10. The agent Chlorhexidine 
digluconate was ineffective11. Since these reagents are not 
widely cited in well-established disinfection protocols15-22, 
they will be disregarded in the elaboration of a proposal for 
the application of effective disinfectant agents in containing 
COVID- 19. In this sense, we will suggest different disinfection 
applications with the most common disinfecting agents: 
NaClO, CH3CH2OH, C6H9I2NO and H2O2. These applications are a 
compilation of all protocols available in the literature.

The disinfection of environments that provide care to suspected 
and confirmed COVID-19 patients deserve special attention to 
contain the spread of the virus and due to the high exposure 
of patients and health agents themselves. These environments 
can be classified as low, medium, and high risk. Yang, Soh, Cai, 
Peng, Zhang, Guo (2020) reported that in the Department of 
Oral and Maxillofacial Surgery of Peking University School and 
Hospital of Stomatology, the disinfections are carried out as 
follows:

(i) Low-risk areas - disinfection with detergent and 
water for cleaning. It should be performed 1 or 2 
times a day. Included in this classification are facilities 
not accessible to patients, such as doctors and nurses’ 
rooms.



  J. Health Biol Sci. 2020; 8(1):1-9            

4       Disinfection of health units to contain COVID-19

(ii) Medium risk areas - disinfection with 500 mg 
L-1 chlorine solution, with minimum contact of 30 
minutes, followed by cleaning with water. It should 
be performed 1 or 2 times a day. This classification 
includes areas accessible to normal and stable 
patients, such as wards and medical offices.

(iii) High-risk areas - disinfection with 500 mg L-1 
chlorine solution, with minimum contact of 30 
minutes, followed by cleaning with water. It should be 
performed 2 or more times a day. This classification 
includes infected or contaminated areas, as well as 
isolation areas for patients with high susceptibilities, 
such as operating rooms, ICU, post-anesthetic care 
units, and others. Disinfection is recommended after 
each clinical procedure42.

Gou, Yin, Xiong, Peng, Li, Wu (2020) reported about 
protective measures applied in the wards of the Pancreatic 
Surgery Department, Peking Union Medical College Hospital, 
Tongji Medical College, Huazhong University of Science and 
Technology. The floors of these wards were disinfected twice 
a day, with a solution containing 1000 mg L-1 of chlorine. 
The surfaces on which patients had frequent contact were 
also disinfected with this chlorine solution, while medical 
instruments and equipment, as term meters, stethoscopes and 
sphygmomanometers were cleaned and disinfected twice a day 
with 75% ethanol44.

Sleep monitoring experts [45] recommend that hospital rooms 
designed for sleep monitoring be disinfected twice a day, 
using 2000 mg L-1 solution, and that some equipment such as 
metal electrodes and sensors metal (tin plate electrodes and 
button electrodes) are disinfected with 1000 mg L-1 solution, 
while materials such as mask, pipeline, headband, and heated 
humidifier are disinfected with 75% ethanol45.

Xu et al (2020) reported several preventive measures to control 
the coronavirus epidemic in non-isolated areas of a hospital. 
Among the measures, the authors reported that surfaces such 
as beds, treatment tables and chairs, treatment carts, and 
others, as well as floors, were cleaned and disinfected with a 
chlorine solution at 1000 mg L-1, every 4 hours12.

When reporting on protective measures for patients with 
COVID-19 pneumonia at the National Center for Disease Control 
and Prevention in China, the authors suggest that surfaces such 
as public tables and chairs, public door and window handles, 
public bathrooms and washbasins should be disinfected with 
500 mg L-1 chlorine solution. They also suggest that household 
waste should be sent to a separate trash can and cleaned daily, 
or whenever necessary. However, before cleaning, you should 
spray or sprinkle a 500 to 1000 mg L-1 chlorine solution on the 
garbage, so that the entire contents are completely moist. 
Only after 30 minutes of contact, the garbage must be sent to 
a suitable storage place for hospital waste. Finally, the authors 
reported daily disinfection of the surgical tables, using a 1000 
mg L-1 chlorine solution46.

Zheng et al (2020) when addressing an Emergency Plan for 
inter-hospital transfer of newborns with SARS-CoV-2 infection 
suggest that disinfections be carried out in ambulances, 
equipment used in the transfer and protective equipment. The 
authors make the following recommendations:

(i) Car air - disinfection with 1.3% to 5% hydrogen 
peroxide solution, in aerosol form, with a flow of 
approximately 20 mL m-3. After 1 hour, the windows 
must be opened for ventilation. 

(ii) Ambulance surfaces - disinfection with a solution 
containing 1000 mg L-1 of chlorine. Wipes are 
moistened in this solution to rub stretchers, handrails, 
ambulance floors, and other surfaces present. If there 
are contaminants on the surfaces, such as blood, body 
fluids, excrement, and others, it must be removed 
before disinfection. After 1 hour, the windows must 
be opened for ventilation, and the surfaces must 
be cleaned. First aid kits, external and external ECG 
monitors, and booths, must be disinfected with 
75% alcohol. Finally, the filter or filter material of 
the filtering and sterilization system of the negative 
pressure ambulance must be disinfected with the 
indicated solution of 2000 mg L-1 of chlorine. The 
contact must be for two hours.

(iii) Transfer equipment - disinfection with a solution 
containing 2000 mg L-1 of chlorine. Items such as 
breathing apparatus, first aid box, monitor, intravenous 
infusion pump, oxygen cylinder, laryngoscope cable 
are part of this context.

(iv) Protective equipment - disinfection with a solution 
containing 2000 mg L-1 of chlorine. Items such as 
clothing, gloves, shoe covers, face mask, glasses, and 
others are part of this context47.

There is an expectation that the Health Units that provide care 
to COVID-19 perform disinfection procedures, in compliance 
with the regulations of establishments and regulatory bodies. 
It is noted that establishments that managed to promote a 
significant reduction in the infectivity of the virus used chlorine 
solutions in almost all disinfection procedures. However, it 
is observed that there is no consensus on the concentrations 
of the disinfectant agent according to different purposes. In 
this sense, a review on the subject is necessary, based on the 
recommendations of recognized regulatory bodies, such as 
World Health Organization, Centers for Disease Control and 
Prevention (such as American, Chinese and European) and 
others, so that there is an effective reduction in the transmission 
of the virus through disinfection of surfaces in Health Units, 
employing chlorine solutions, and may even extend to other 
environments. 

Given the above, we present in Table 1, the different applications 
of chlorine solutions mentioned in the protocols15,16,18-22 and 
we recommend other applications, perhaps missing from the 
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protocols, but that would be well suited. Also, we recommend 
the frequency of disinfection for some purposes. The suggested 
recommendations were based on the experiences described in 

the references used to prepare this work. Finally, at the end of 
the table, we add the applications mentioned in the protocols 
for alcohol and iodized povidone.

Table 1. Disinfecting agents recommended and their applicability.

Sodium hypochlorite and other chlorine-based agents

Agent Applicability Action

Chlorine 20000 mg L-1 or 2%

Patients' secretions and vomiting

Collect the material in a container, add the 
disinfectant so that it has twice the volume of 
substance to be treated  and keep in contact for at 
least two hours. After removing the contaminants, 
decontaminate the containers with 5000 mg L-1 
free chlorine solution, with a contact time of 30 
minutes21

Faeces and other excrement2. 

Collect the material, add the disinfectant so that 
it has twice the volume to be treated and leave 
in contact for 2 hours. For large volumes of liquid 
excrement, add powdered disinfectant, containing 
70 to 80% chlorine, with a 20:1 ratio (excrement: 
disinfectant agent) and keep in contact, under 
agitation, for 2 hours21.

Chlorine 5000 to 10 000 mg L-1 or 
0.5% to 1%

Towels and other tissues used to clean 
contaminants such as blood, vomiting and other 
patients' secretions.

Leave in contact for at least 30 minutes with the 
disinfectant solution.

Vehicles and other means of transporting patients.
Dip an absorbent material (towel) in the disinfectant 
solution and promote the removal of pollutants21. 
We recommend disinfecting each patient change.

Chlorine 3000 to 5000 mg L-1 or 
0.3% to 0.5% Discard of dead bodies3. 

Immerse cotton balls or gauze in the disinfectant 
solution and fill the patient's mouth, ears, nostrils, 
anus, tracheostomy and other open channels21.

Chlorine 5000 mg L-1 or 0.5%

Frequently touched objects, such as light switches, 
door handles, bed rails, bedside tables, telephones 
and others

Remove visible dirt and apply disinfectant. Perform 
the procedure twice and when necessary15.

Bathrooms and latrines4 . We recommend 
including other containers for collecting feces.

Remove as visible dirt and apply disinfectant. 
Perform the procedure at least 2 times and when 
necessary15.
Dispose of as fraud, or contents of the latrines or 
container used in the bathroom or in the separate 
latrine5.
After removing feces, clean with mild detergent and 
water, apply disinfectant and rinse with clean water. 
Discard the rinse water in a bottle or toilet bowl18.

Chlorine 1000 mg L-1 or 0.1%

Floors and walls from health units that provide 
care to patients, without dirt with the naked eye6 .

Spray from the inside out with a spray flow of 100 
mL m-2 to 300 mL m-2 and a minimum time of 30 
minutes21.
We recommend performing the procedure twice 
and when necessary

Surfaces of medical facilities, fences, bedside 
cabinets, furniture, door handles, household items 
and others7.

Remove visible contaminants and apply disinfectant. 
After 30 minutes of contact, clean with water21.
We recommend performing the procedure twice 
and when necessary.

Solid non-porous surfaces from other 
establishments that are not health unities, such as 
houses.

Wash with detergent or soap and apply the 
disinfectant for at least 1 minute19.
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Chlorine 500 mg L-1 or 0.05%

Bed linen for inpatients, with visible contaminants. 
We recommend including clothing and other 
clothing items with contaminants visible from 
patients.

Wash with warm water (60 °C to 90 °C) with 
detergent and apply the disinfectant for 30 
minutes15.

Bed linen for inpatients, without visible 
contaminants. We recommend including 
clothing and other clothing items with no visible 
contaminants from patients.

Dip the bedding in the disinfectant. After 30 
minutes, wash in the washing machines, keeping 
the chlorine concentration constant at 500 mg L-1 21.

Chlorine > 40 mg L-1 or ≥ 0.004% Independent septic tanks

Apply the disinfectant regularly and maintain a 
minimum contact of 1.5 hours. Ensure that the 
residual chlorine reaches a concentration of 10 mg 
L-1 21.

Hypochlorite 0.05%
Medical assistance areas (patient rooms, waiting 
rooms, procedure rooms, resuscitation rooms and 
others)8.

Wash with detergent or soap and apply 
disinfectant19.
We recommend performing the procedure twice 
and when necessary.

Hypochlorite 0.1%

Bathrooms, washbasins and sanitary facilities 
present in the areas of medical assistance 
(patient rooms, waiting rooms, procedure rooms, 
resuscitation rooms and others).

Wash with detergent or soap and apply 
disinfectant19.
We recommend performing the procedure twice 
and when necessary.

Ventilation systems pipes. Apply the disinfectant52.

EthylAlcohol

Agent Applicability Action

Alcohol 75% Hand hygiene. 
Apply the alcoholic solution for 20 seconds15, 20. If 
there are visible dirt, wash with running water and 
soap and apply the disinfectant21. 

Alcohol 70%

Objects that should be unique for each patient 
(stethoscope, blood pressure meters and 
thermometers).

Apply the alcoholic solution before each patient16.

Electronic materials such as cell phones, tablets, 
touch screens, remote controls and keyboards.

Remove dirt visible to the naked eye and apply the 
alcoholic solution20.

Iodophores (Povidone Iodine and others)

Agent Applicability Action

Povidone iodine 0.5% Contaminated skin10. 
Remove contaminants, apply disinfectant with 
disposable absorbent material for more than 3 
minutes and wash with clean wate21.

Povidone iodine 0.05% Mucosas. Wash the mucosa, rinse and apply the iodophor 
solution21. 

1 Example: If the amount of secretion and/or vomit is 1 liter, 2 liters of disinfectant with a free chlorine concentration of 20 000 mg L-1 should be added.
2 The solution used can be replaced with a peracetic acid (C2H4O3) solution with a concentration of 500 mg L-1 to 2 000 mg L-1.
3 The solution used can be replaced with a 0.5% peracetic acid (C2H4O3) solution.
4  WHO, 2020 [15] recommends that each patient be provided with his own toilet or latrine, so that there is a door that closes to separate him from the room. 
5 Toilets and latrines used only by suspected or confirmed COVID-19 patients. The World Health Organization, feces must be treated as a biological risk, thus 
meeting all handling recommendations [18].
6 The solution used can be replaced with a 500 mg L-1chlorine dioxide (ClO2) solution.
7 The solution used can be replaced with a 500 mg L-1chlorine dioxide (ClO2) solution.
8 For surfaces incompatible with sodium, the hypochlorite solution should be replaced with an ethanol solution, with a minimum concentration of 70%, after 
cleaning with a neutral detergent. In addition, the solution used can be replaced with 70% ethyl alcohol solution.
 9 The solution used can be replaced with supplies based on 60% ethyl alcohol.
10  A solution used can be replaced by a 75% ethyl alcohol solution.

It can be seen that solutions containing chlorine have the 
greatest applicability for disinfecting surfaces present in places 
of care for suspected or confirmed patients for COVID-19, 
and can also be extended to other places, such as homes, 
means of transportation in general, schools, supermarkets, 
etc. Thus, we recommend the use of household bleach, since 
it has chlorine and sodium hypochlorite in its constitution. 

Besides, this household bleach, like alcohol, is widely available 
in many countries and is cheaper than other disinfectants 
recommended by WHO and other authors48,49 such as phenolic 
compounds, quaternary ammonium, hydrogen peroxide, ortho-
phthaladehyde, glutaraldehyde, formaldehyde and peracetic 
acid.
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is best represented by equation 5 below since there are no H+ 
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        H2O
NaOCl + H2O ⇌ NaOH + HOCl   ⇌   Na+ + OH– + H3O

+ + OCl–

It is observed in equation 2 that sodium hypochlorite acts as 
a lipophilic organic solvent, promoting the degradation of 
fatty acids, transforming them into salts of fatty acids (soap) 
and glycerol (alcohol), and reducing the surface tension of the 
remaining solution. In reaction 3, it can be observed that the 
amino acids are neutralized by sodium hypochlorite, leading 
to the formation of salt and water. Finally, with the exit of 
hydroxyl ions, the pH of the reaction medium decreases and the 
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ions promote amino acid degradation and hydration50, what 
corroborates with the mechanism of action performed by 
WHO (2016)51, when affirming that chlorine compounds lead to 
inhibit actions enzymes, protein denaturation and inactivation 
of nucleic acids and, therefore, it is recommended as a 

disinfectant agent for the prevention and control of pandemics 
related to respiratory infections52, such as COVID-19.

Ethyl alcohol would be a second option for disinfecting surfaces, 
to promote the reduction of disinfectivity in COVID-19. Alcoholic 
solutions of 60 to 80% are very effective in promoting protein 
denaturation53, characteristics that explain the efficiency of 
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the efficiency of inactivity (≥4 log10) against the COVID virus 
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Even so, alcohol is not considered a good disinfectant agent50 
and is not recommended for disinfecting medical and surgical 
materials, mainly because it does not have sporicidal action and 
does not penetrate materials rich in proteins54.

Therefore, we recommend that hospitals and other 
environments that provide care to patients with a suspected 
or confirmed clinical condition of COVID, be disinfected with 
bleach, using concentrations appropriate to the respective 
purposes, as mentioned in Table 1. It is worth mentioning that 
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for the Department of Oral and Maxillofacial Surgery of Peking 
University School and Hospital of Stomatology43 concerning 
the control of the pandemic, we suggest that disinfections be 
carried out daily, at least twice a day, and should be higher, 
depending on the need.

CONCLUSION

Due to the pathogenicity and rapid spread of SARS-CoV-2, it is 
necessary to establish policies to contain COVID-19 in all areas, 
especially in environments that provide care to suspected or 
confirmed patients with the virus. Adequate disinfection of 
these environments is of great importance for the preservation 
of patients and health agents and contributes in an effective 
way to promote the decrease of the infectivity of the virus. 
Among the disinfectants disseminated in the literature, chlorine 
solutions, such household bleach has the highest cost-benefit 
and can be applied to most, if not all, needs of health units.
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