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Effective disinfection is a basic procedure in medical facilities, including those conduct-
ing dental surgeries, where treatments for tissue discontinuity are also performed, as 
it is an important element of infection prevention. Disinfectants used in dentistry and 
dental and maxillofacial surgery include both inorganic (hydrogen peroxide, sodium 
chlorite-hypochlorite) and organic compounds (ethanol, isopropanol, peracetic acid, 
chlorhexidine, eugenol). Various mechanisms of action of disinfectants have been 
reported, which include destruction of the structure of bacterial and fungal cell mem-
branes; damage of nucleic acids; denaturation of proteins, which in turn causes inhi-
bition of enzyme activity; loss of cell membrane integrity; and decomposition of cell 
components. This article discusses the most important examples of substances used 
as disinfectants in dentistry and presents the mechanisms of their action with par-
ticular focus on severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The 
search was conducted in ScienceDirect, PubMed, and Scopus databases. The interest 
of scientists in the use of disinfectants in dental practice is constantly growing, which 
results in the increasing number of publications on disinfection, sterilization, and 
asepsis. Many disinfectants often possess several of the abovementioned mechanisms 
of action. In addition, disinfectant preparations used in dental practice either contain 
one compound or are frequently a mixture of active compounds, which increases their 
range and effectiveness of antimicrobial action. Currently available information on 
disinfectants that can be used to prevent SARS-CoV-2 infection in dental practices 
was summarized.
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Introduction
Until the end of the 18th century, there was no knowledge 
about pathogenic microorganisms, and the reasons why they 
cause diseases in both humans and animals were unknown. 

However, in the first century AD, Marcus Terentius Varro 
was already convinced of the existence of organisms that 
could not be seen with the naked eye and that caused dis-
eases by penetration through the mouth and nose. Despite 
the lack of knowledge on how infectious diseases are caused, 
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disinfection methods were used. Jean Blancou has described 
them in his work.1 These disinfection methods included 
chemical, biological, and physical methods. Chemical meth-
ods involved the use of sulfur and mercury compounds, 
acids, and alkalis (e.g., concentrated soda lime, burned lime, 
and undiluted soap solution). It should be emphasized here 
that in 3000 BC, the Egyptians used acetum when embalming 
a corpse (acetum is a 6 or 10% aqueous acetic acid solution 
with a characteristic pungent odor and sour taste, which is 
produced by acetic acid fermentation of ethanol). This sub-
stance was also used to disinfect wounds in the first century 
AD by Celsus, and its effectiveness was proven by Antoni van 
Leeuwenhoek in 1676, who observed through a microscope 
the disappearance of the mobility of bacteria collected from 
the surface of the teeth and then treated them with wine 
vinegar. Vinegar was recommended as a disinfectant in 1715 
by Giovanni Maria Lancisi, and water with vinegar and hot 
soaps were suggested by Daniel Peter Layard in 1752.1 The 
use of sulfur compounds for disinfection was described by 
Homer in the 12th book of Odyssey in 800 BC.2 This com-
pound was used during the human plague epidemic in 
Europe in the Middle Ages and in 1745 during the cattle 
plague. The chemical compounds used in the past for dis-
infection purposes included sodium compounds, resin, and 
tar. Arabs used mercury compounds and transferred their 
knowledge of its effectiveness to Europeans (Mathaeus 
Platerius, 1140). In 1429, mercury compounds were used 
to combat syphilis in Italy. The advantages of copper com-
pounds as a disinfectant were discovered a long time ago by 
sailors who noticed that the hulls of ships covered with cop-
per remained free from algae and fungi.1 Copper sulfate is 
a component of the Bordeaux mixture used by winemakers 
to protect against the development of grapevine mold and 
by Jean-Jacques de Boissieu and Elroya Bodenare in 1767 for 
wood preservation.3

Physical methods for disinfection were used from the 
beginning of human evolution, and one of the earliest meth-
ods was the use of flame. These include heating, fumigation, 
drying, and filtration.1 The Bible provides information about 
the mandatory practice of burning clothes and immersing 
Hebrew soldiers’ clothes in boiling water.3

In 1573, Thomas Tusser recommended in his book that 
the corpse of cattle should be buried or burned. It was 
thought that during cremation, the infected particles could 
spread through air, as occurred in Venice during the black 
death epidemic.

In 1716, the King of Prussia, Frederick the Great, threat-
ened with severe punishment or even hanging for people 
who failed to expose their clothes to fire after coming in 
contact with cattle infected with plague. Similarly, in 1745, 
a decree of Oldenburg ordered to burn contaminated straw 
during the cattle plague. In 1782, people with tuberculosis 
were advised to decontaminate their clothing by cooking 
(Antoine Laurent Lavoisier).1 In 1784, another decree was 
issued by the Council of the King of France that recommended 
the scalding of objects coming into contact with infected ani-
mals. In 1797, Eric Viborg recommended heating objects to 
64 to 65°C during horse glanders.

Drinking water only after boiling or distilling it was rec-
ommended by Abu Ali Husain ebn Abdallah Ebn-e Sina 
(Avicenna) (980–1046), who lived in Persia. This hypothesis 
was proved to be correct by Lazzaro Spallanzani in 1776.

Another historical method was fumigation (control of par-
asites using chemicals in the form of smoke, steam, or gas) as 
an air disinfection method since ancient times. Hippocrates 
in 429 BC used fumigation in the form of burnt herbs during 
an epidemic in Athens. This method was used, among oth-
ers, for disinfecting clothes and objects (e.g., Publius Flavius 
Vegetius Renatus, 5th century AD; Hierocles Bernardino 
Ramazzini, 1711; Giovanni Maria Lancisi, 1715; Daniel Peter 
Layard, 1752, during the cattle plague; Philibert Chabert, 
1774, during combat against anthrax).

Disinfection by drying included exposing the disinfected 
item to the sun. Drying was used by ancient Egyptians, and 
in the 7th century BC, it was recommended in the Avesta 
(Zarathustra’s doctrine code).

Filtration was known to the Egyptians and the Persians. 
In 1757, British Navy sailors used filtration with sand and 
charcoal to purify water. The effectiveness of filtration was 
proven in 1863 by Casimir Davaine in his work on Bacillus 
anthracis (anthrax sticks).

Biological disinfection methods included burying the 
infected corpses in the ground. This process was probably the 
oldest method of eliminating microorganisms and was used 
for both humans and animals. In the Bible, there are reports 
on the use of this method to prevent the spread of pathogenic 
microorganisms. The method of burying corpses was already 
used by Hebrew soldiers and Romans, and in the 5th cen-
tury, Publius Flavius Vegetius recommended deep burial of 
infected horses, while in 751, Boniface recommended bury-
ing of infected cattle. In 1523, during the anthrax epidemic, 
Anthony Fitzherbert recommended burying the infected cat-
tle, and the same recommendation was given by Giovanni 
Maria Lancisi in 1715 and by the decree of the Council of the 
King of France in 1771; in 1747, the corpses of infected ani-
mals were buried in London.1

In the 19th century, advances in the field of bacteriology 
and surgery led to the development of aseptic practice. This 
occurred in the last two decades of the 19th century. The 
field of bacteriology began with the discoveries and inven-
tions of Louis Pasteur. He was proclaimed as the forerun-
ner of the science of microbiology. His research on airborne 
microorganisms was published in 1858.4 Pasteur developed 
the germ theory of disease, which assumed that microor-
ganisms ubiquitous in nature cause fermentation and rotting 
processes. On the basis of this theory, Joseph Lister developed 
his theory, which assumed the existence of disease-causing 
germs, i.e., germs that cause disease in wounds.5

In 1847, Ignaz Semmelweis urged washing and disin-
fecting hands with a disinfectant preparation, which con-
tributed to a decrease in the mortality of women due to 
childbirth fever. His instructions are considered as a model 
for World Health Organization (WHO) recommendations.6 
Without the enormous contribution of scientists from the 
late 19th century, the present concept of aseptic and anti-
septic would not have been realized. In principle, it can be 
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argued that their discoveries are still relevant and necessary 
in the medical field.

Antisepsis is the use of substances aimed to destroy or 
inhibit the development of microorganisms. Asepsis aims to 
prevent the entry of microorganisms into a specific environ-
ment by achieving bacteriological asepsis.7

Joseph Lister used carbolic acid as an antiseptic agent.4 The 
first reports of Joseph Lister’s use of carbolic acid for wound 
decontamination appeared in 1867 in Lancet and in the 
British Medical Journal.4 In 1871, an antiseptic spray in the 
form of a solution of carbolic acid was applied for the first 
time to disinfect the surgical field. Listerism, an antiseptic 
wound treatment system based on the use of carbolic acid 
in the form of an aerosol, was thus developed. It was, how-
ever, criticized by Lawson Tait. George Callender introduced 
the use of separate tools for each patient. Thus, he prevented 
cross-infection.4

The German doctor Robert Koch was the first scientist 
to prove the relationship between a bacterial infection and 
a given disease through his research on anthrax sticks. He 
formulated several proposals that have become a canon for 
recognizing infections with other infectious diseases.8 Robert 
Koch was also involved in developing the etiology of diseases 
such as cholera and tuberculosis, and he showed that infec-
tious diseases are caused by the invasion of bacteria that can 
grow on culture media and in living organisms. In 1878, he 
confirmed through his research the recurrence of infection, 
on the basis of which he proved the validity of his postulates. 
Furthermore, from his findings of research on antiseptics, 
he concluded that only the sublimate (mercury [II] chloride) 
showed bactericidal activity.4

Gustav Adolf Neuber, a surgeon from Kiel (1886), is con-
sidered as the father of asepsis. The rules of asepsis intro-
duced by him are still applied today, albeit in a slightly 
modified form.7

In 1887, Ernst von Bergmann introduced steam steriliza-
tion, and in 1889, Hugo Davidson and the staff of the Koch 
Hygiene Institute established that sterilization of surgical 
instruments and dressings in an autoclave is most effective.4

Aseptic procedures were defined by Ernst von Bergmann’s 
assistant, Curt Schimmelbusch, in the Guide to Aseptic 
Wound Treatment in 1892. These procedures were later 
translated into many languages.4

The Polish surgeon, Jan Mikulicz-Radecki gave several 
invaluable breakthroughs to the field of medicine, especially 
on the topic of asepsis and antisepsis. He improved and pop-
ularized the use of surgical cotton gloves, and in 1896 to 
1897, he introduced the so-called Mikulicz mask for sur-
geons. He also developed the concept of iodoform dressing 
used for wound healing.9

The interest of scientists in the use of disinfectants in den-
tal practice is constantly growing, because of the increasing 
number of publications on disinfection, sterilization, and 
asepsis. In the past 5 years, the number of published articles 
related to disinfection in dentistry has more than doubled. 
This is based on a literature search in the PubMed database. 
The keywords used for literature search included “stomatol-
ogy” AND “disinfection.” ►Fig. 1 presents a concise analysis 

of articles related to disinfection in dental practice published 
in 2000 to 2019 as the number of articles published in a given 
year versus the total number of articles.

Disinfectants Used in Stomatology
Disinfectants used in dental and maxillofacial surgery can be 
categorized into organic and inorganic compounds. Inorganic 
disinfectants include oxidizing agents (hydrogen peroxide, 
potassium manganate [VII]), and halogens (chlorine, iodine), 
while organic disinfectants mainly include ethanol and other 
alcohols, aldehydes, phenols, ethylene oxide, heterocyclic 
nitrogen compounds, quaternary ammonium compounds 
(QACs), and chlorhexidine.10

Antibacterial agents are used in the treatment of infected 
dental canals. Presently, they are considered to be less import-
ant than in the past, because the most important role in end-
odontic treatment is attributed to the chemo-mechanical 
treatment of root canals. The antimicrobial agents used for 
root canal disinfection are presented in ►Table 1.11,12

The most effective disinfectant used in endodontics 
is sodium hypochlorite. It can also dissolve organic tis-
sues. The active substance in this disinfectant is free chlo-
rine. Sodium hypochlorite has a wide spectrum of action, 
because in addition to killing of bacteria and viruses, it can 
also destroy spores and fungi. In dentistry, aqueous solu-
tions of sodium hypochlorite in the concentration range  
of 0.5 to 5.25% are used.13

Coronavirus—Threat to Dentists
The new coronavirus (n-CoV) was first detected in Wuhan 
in 2019. In February 2020, the International Committee 
on Taxonomy of Viruses proposed that n-CoV be named as 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2).14,15 Like SARS-CoV and Middle East respiratory syn-
drome coronavirus (MERS-CoV), this virus belongs to the 
β-coronavirus group.15

Dentists are a group of health care professionals who are 
constantly exposed to contact with infected patients and 
infectious materials. In dental practice, there is direct con-
tact between the dentist and the auxiliary staff with patients 
and their saliva, blood, and aerosol formed during treatment 
work. There is a possibility of inhaling air with pathogens 

Fig. 1  Results of literature search for articles related to stomatology 
and disinfection (database: PubMed, access date: May 22, 2020).
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Table 1   Antibacterial agents used to disinfect root canals11,12

Agent Name Advantages Disadvantages

Phenolic compounds and their 
derivatives

	• Eugenol (Eugenol; 
Cerkamed, Chema)

	• Creosote
	• Creosol
	• Paramonochlorophenol
	• Thymol

	• Bactericidal activity.
	• Strong antiseptics.
	• Direct toxic effects on 

bacteria.

	• Quick deactivation in con-
tact with tissue fluids.

	• Possible nonspecific immu-
nological reactions.

Mixtures of phenol or  
derivatives with camphor:
	• Paramonochlorophenol in 

camphor
	• Camphocresol
	• Chloramphenicol (ChK) 

(Chakaem; Chema)
	• Dicamphen (Dikamfen; 

Chema)
	• Cresophene

Formaldehyde and its 
derivatives

	• Formocresol (Formokrezol; 
Chema)

	• Tricresol formalin
	• Glutaraldehyde

	• Glutaraldehyde (replace-
ment for formaldehyde) 
fixing, strong disinfecting 
property.

	• Potential carcinogenic

Iodine and its derivatives 	• Lugol’s iodine—setons, 
iontophoresis—aqueous 
solutions of iodine.

	• Iodoform (Iodoform; 
Cerkamed, Chema).

	• Calciplast I (Cerkamed).

	• Rapid bactericidal effect
	• Oxidizing effect
	• Fungicidal effect
	• Antiviral effect

	• Risk of allergy.
	• Discoloration of tooth 

crowns.

Antibiotic-corticosteroid 
preparations

	• Ledermix paste 
(Lederle)—triamcinolone + 
demeclocycline.

	• Pulpomixine paste 
(Septodont)—dexametha-
sone + framycetin +  
polymyxin B.

	• Dexadent ointment 
(Chema)—dexamethasone + 
framycetin + polymyxin B.

	• Septomyxine (Septodont)—
dexamethasone + polymyxin 
B sulfate and neomycin + 
teroticin + episol tartrate.

	• Bactericidal effect
	• Canal sterilization
	• Corticosteroid effects 

(reduction of exudate, 
reduction of inflammation, 
analgesic effect).

	• Possible allergy.
	• Possible formation of resis-

tant strains.
	• Reduction of alkaline phos-

phatase activity.
	• Corticosteroid activity.
	• Disruption of defensive and 

immunological processes.

Preparations containing 
metronidazole

	• 0.5% Metronidazole solu-
tion—dental flush.

	• Metronidazole paste—anti-
septic liner (metronidazole 
ointment, Chema; metroni-
dazole gel, Jelfa; Grinazole 
paste; Septodont).

	• Acts on anaerobic bacteria

Preparations based on calcium 
hydroxide

Nonhardening preparations
	• Prepared ex tempore from 

Ca(OH)2 powder and distilled 
water or physiological salt 
solution—Biopulp (Chema).

	• Readymade—Calxyl (OCO 
Präparate GMBH), Calcipulpe 
(Septodont), Hypocal 
(Merz), Calasept (Nordiska 
Dental).

	• Long-lasting bactericidal 
effect.

	• Therapeutic effect of 
hydroxyl and calcium ions.

	• Low toxicity to periapical 
tissues.

	• Poor allergic properties.
	• Desiccating effect
	• Analgesic effect
	• Dissolution of organic 

residues.

Chlorhexidine 	• 2% Gel—canal rinsing (Gluco-
chex 2% gel; Cerkamed).

	• Gutta-percha studs with 
chlorhexidine (Activ-Point; 
Roeko).

	• Antibacterial, antifungal, 
activity against Enterococcus 
faecalis.



392 Disinfectants against SARS-CoV-2  Stawarz-Janeczek et al.

European Journal of  Dentistry  Vol. 15  No. 2/2021  © 2020. European Journal of Dentistry.

and contact of the mucous membrane of the oral cavity, 
eye, and nose of the dentist with the aerosol and saliva of 
the patient. Coughing, speaking, and indirect contact with 
infected surfaces are potential sources of infection.15 The 
SARS-CoV-2 virus spreads mainly through air.14 Infection can 
occur through coughing, sneezing, and aerosol formed during 
speaking.16 The virus can be detected in saliva and nasopha-
ryngeal secretion. In 1 mL of saliva of a COVID-19-positive 
patient, 108 viruses are present 5 days after the occurrence 
of symptoms.17 Another route of transmission of this virus is 
the contact route.14 The virus spreads through touching the 
surface on which it is located.16 It is suggested that the virus 
can enter saliva through three routes: from the airway, from 
the periodontal pockets, and through the salivary glands.18 It 
is suggested that the virus can be transmitted through the 
aerosol spray produced during medical procedures. Further 
studies are needed to prove this hypothesis.15

Categorization of Disinfectants
Centers for Disease Control and Prevention (CDC) defines dis-
infection as a process that eliminates most or all pathogens 
and viruses, excluding bacterial spores that are present on 
inanimate objects.19

Antimicrobial agents are classified into disinfectants 
used for tissues, namely antiseptics, and disinfectants used 
to kill microorganisms and viruses outside the human body. 
Antiseptics are used to eliminate or inhibit the proliferation 
of microorganisms on the skin and mucous membranes or in 
infected wounds; at the same time, they do not have harm-
ful effects on higher organisms and thus do not harm human 
tissues. Antiseptics are used in dentistry to disinfect hands 
and mucous membranes during dental procedures and sur-
geries. Disinfectants are a group of chemical compounds that 
include both inorganic and organic substances.20-25

Organic antiseptics include organic compounds such as 
aldehydes, alcohols, inorganic and organic acids, phenols, 
and QACs. Examples of inorganic compounds with antiseptic 
effects include mainly silver nitrate (V), hydrogen peroxide, 
and iodine compounds.20-25

The sterilization process is used to kill microorganisms in 
both spore and vegetative forms from the surface of instru-
ments used in dentistry. Sterilization agents can be classified 
into physical agents such as saturated steam under increased 
pressure, high temperature, nonionizing radiation, and ultra-
violet radiation (UVC) and chemical agents such as ethylene 
oxide, hydrogen peroxide used in low-temperature plasma 
sterilization, and chemicals used for disinfection of thermo-
labile instruments, such as orthophthalic aldehyde (OPA), 
glutaraldehyde, and ethyl alcohol. According to scientific 
reports, the SARS-CoV-2 coronavirus is sensitive to ultra-
violet radiation, especially in the UVC range (200–280 nm). 
Therefore, it can be effectively eliminated from surfaces 
and rooms by using germicidal lamps, that is, through the 
use of direct ultraviolet radiation in the UVC range or by 
flow-through disinfection with UVC radiation. The required 
dose to eliminate the SARS-CoV-2 virus from objects within 
1 m from the radiation source is at least 2,700 J/m2 (1.5 W/
m2 for at least 30 minutes).26-29

Classification of Instruments Used in Stomatology 
According to the Risk of Infection
Many years ago, Earle Spaulding from Temple University 
(Philadelphia, PA) introduced a disinfection-related classifi-
cation of instruments according to the risk of infection.30 This 
classification is still used today.31 According to this classifica-
tion, instruments are divided into three groups. Instruments 
that are critical for contamination by any microorganisms 
have a very high potential for transmitting infection because 
they interfere with the continuity of sterile tissues. Such 
instruments should be used as sterile. Semicritical instru-
ments come into contact with mucous membranes or affected 
skin. They require a minimum of high level of disinfection or 
sterilization. Their use is associated with medium-level risk 
of infection.30-33 Noncritical instruments come into contact 
with intact skin (the risk of infection is negligible here).31

According to the American Dental Association (ADA), tools 
used in dentistry that penetrate bone and soft tissue, such as 
scalers, extraction tongs, and scalpels, are critical tools. After 
use, they require sterilization and should be discarded if ster-
ilization is not possible. Instruments that do not penetrate 
bone or soft tissue but may come into contact with oral tis-
sues, e.g., air-water syringe, are semicritical, and they should 
be sterilized or at least be subjected to high level of disin-
fection. It is mandatory that in situations where sterilizable 
objects can be used, these should be chosen.33

According to the CDC, noncritical surfaces in the dental 
office are classified into clinical contact surfaces and clean-
ing surfaces. For clinical contact surfaces, e.g., X-ray equip-
ment, handles, switches, etc., barrier protective coatings are 
recommended and must be replaced between patient visits 
and if they are visibly dirty. These surfaces should be thor-
oughly disinfected.33

High-level disinfection inactivates all microorganisms, 
except for high amounts of bacterial spores. Medium-level 
disinfection kills the vegetative forms of bacteria, mycobac-
teria, most viruses, and fungi, while bacterial spores are not 
destroyed. In low-level disinfection, the vegetative forms of 
bacteria, some viruses, and fungi are eliminated, while myco-
bacteria and spores are not destroyed.19

Legal Aspects
Disinfectants used in the territory of the Republic of Poland 
are registered as biocides, medical devices, or dual-purpose 
agents. Their registration is subject to the President of the 
Office for Registration of Medicinal Products, Medical 
Devices, and Biocidal Products. As medical devices, they are 
subject to the Regulation of the Minister of Health dated 
November 5, 2010 on the method of medical device classi-
fication (Journal of Laws No. 215, item 1416) and the Act of 
May 20, 2010 for medical devices (Journal of Laws No. 107, 
item 679 as amended). Such products must be labeled with 
the CE symbol and have the certificate of the medical device 
unit. Disinfectants as a medical device are used to disinfect 
medical devices.34

Disinfectants used as biocides are subject to the Act on 
Biocidal Products dated October 9, 2015, wherein according 
to Article 5, the legislator allows their use. These disinfectants 
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are subject to entry in the list of biocides kept by the President 
of the Office for Registration of Medicinal Products, Medical 
Devices, and Biocidal Products. This list is updated at least 
once a month. Article 6 of the Act emphasizes the need to 
use these agents in accordance with the information leaflet 
and the product label.35 Authorization of biocidal products 
for the market is regulated by the abovementioned Act and 
Regulation of the European Parliament and the Council of 
the EU No. 528/2012 dated May 22, 2012 on making the bio-
cidal products available in the market and the use of biocidal 
products. In Annexure V, category 1, disinfectants are divided 
into two groups: the first group comprises disinfectants for 
human hygiene, which are mainly used for skin and scalp 
disinfection, while the second group contains disinfectants 
not intended for direct application to animals and humans 
(surface, toilet, and air disinfectants).36

The need to follow the manufacturer’s recommendations, 
the method of storage, and the prevention and control of dis-
infectant contamination are critical points. Contamination of 
disinfectants can occur through an external source, e.g., water 
used to dilute them. The personnel carrying out the disinfec-
tion process should be trained in the dilution of agents and 
should comply with the regulations. In addition to the con-
centration of the solution, the exposure time, temperature, 
and shelf-life of the disinfectants are important issues.33

Mechanism of Disinfection
The mechanisms of action of disinfectants include damage 
of cytoplasmic membranes of microorganisms; denaturation 
of proteins, which can lead to inhibition of enzyme activity; 
and damage to nucleic acids. Phenol and its derivatives, qua-
ternary ammonium salts, heavy metals (silver and copper), 
and oxidizing compounds cause protein denaturation, gradu-
ally leading to cytoplasm coagulation and cell death.20 Protein 
denaturation is caused by damage to disulfide bridge bonds, 
hydrogen bonds, and hydrophobic and ionic bonds.37

Some substances often possess several mechanisms of 
action. In addition, commercially available formulations 
may contain a single substance or more often a mix-
ture of active compounds that increases the range and 
effectiveness of their antimicrobial action. Furthermore, 
the mechanism of action of a chemical compound also 
depends on the concentration used in the preparation. 
The effectiveness of disinfection depends on the sub-
stance used, the duration of action, and pH (an increase 
in pH at which the disinfection is performed reduces the 
activity of phenols, chlorates (I), and iodine compounds 
and increases the activity of glutaraldehyde and quater-
nary ammonium bases).20,21

Depending on the spectrum of action, the disinfection 
process can be achieved at three different levels: high-level 
disinfectants inactivate all microorganisms, excluding a large 
number of bacterial spores; medium-level disinfectants inac-
tivate Mycobacterium tuberculosis, vegetative forms of bacte-
ria, most viruses and fungi, but do not inactivate all bacterial 
spores; low-level disinfectants destroy most vegetative forms 
of bacteria (e.g., Staphylococcus species, Pseudomonas species, 

Salmonella species) and certain viruses (e.g., HIV, herpes 
virus, hepatitis B virus, hepatitis C virus) and fungi, without 
bacterial spores and mycobacteria30,38-40

Compounds with Disinfectant Properties
Compounds with Oxidizing Properties
Hydrogen Peroxide
Hydrogen peroxide (H2O2) has a wide range of effects (bac-
teria and their spores, mycobacteria, viruses, and fungi). Its 
effect depends on the concentration and duration of action. 
At concentrations below 2%, it is not effective against spores. 
On the other hand, its use at a concentration of 7.5 to 30% 
and an appropriate time of action allows inactivation of most 
bacteria, fungi, and viruses and destruction of mycobacte-
ria.38 H2O2 is an easily decomposable compound because it 
decays in the presence of light, elevated temperature, and 
heavy metal ions. In the presence of Fe (III) ions, the so-called 
Fenton reaction occurs.41

This reaction produces reactive hydroxyl radicals (OH•) that 
can damage the nucleic acids DNA and RNA.42 Unsaturated 
fatty acids are susceptible to hydroxyl radical activity, as 
lipid peroxidation and further formation of free radicals may 
occur, resulting in loss of cell wall stability and stiffening of 
cell membranes, eventually leading to cell lysis.41,43 H2O2 used 
in endodontics in the form of a 3% solution exhibits a bacteri-
cidal effect by dissolving organic tissue, but does not damage 
the periapical tissues of teeth.11,44

Chlorine Compounds
Chlorine and some of its chemical compounds show oxidiz-
ing properties. Chloric acid (I) (HClO) is a strong oxidizing 
agent that is used mainly as a bleach. Its sodium and calcium 
salts are used to disinfect surfaces, for example, glass sur-
faces. The most effective disinfectant is sodium chlorate(I) 
(NaClO).20,38 It also has the ability to dissolve organic tissues; 
thus, it not only disinfects but also dissolves the microbial 
biofilm.45 NaClO has a broad spectrum of effects, as it can 
kill bacteria and their spores, viruses, and fungi.46 Its aque-
ous solutions at concentrations ranging from 0.5 to 5.25% are 
used in dental application. A satisfactory bactericidal effect 
can be observed at 0.5 to 1% concentration. Care should be 
taken when using NaClO because of the possibility of irrita-
tion of human mucous membranes. After dissolving NaClO in 
water, the following reaction occurs:

NaClO + H2O → HClO + NaOH

Chloric acid (I) (hypochloric acid, HClO) dissociates to (H+) 
and chlorate (I) (ClO ̶), and the equilibrium is established in 
the solution as follows:

HClO ⥨ H− + ClO–

Thus, HClO and ClO ̶  act as disinfectants, and their concen-
tration depends on the pH of the solution.40 The effectiveness 
of disinfection decreases with increasing pH, which is related 
to the formation of ClO̶ that has a significantly weaker disin-
fectant effect than HClO.47,48
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Sodium dichloroisocyanurate and sulfonic acid chloramines, 
namely chloramine T (sodium chloro-toluene-sulfonamide) 
and chloramine B (sodium chlorobenzene sulfonamide),  
are characterized by a slow release of chlorine.40,49 The next 
example is broad-spectrum oxidizing agent—chlorine diox-
ide. Stabilized chlorine dioxide in an aqueous solution is more 
effective than chlorine and is used for water treatment.50,51 
The solution of chlorine dioxide is characterized by rapid 
action even against spores.52,53 Chlorine dioxide is produced 
at the site of application or is delivered in a stabilized form.

A new disinfectant is super-oxidized water (SOW) with a 
wide antimicrobial effect, which contains HClO, chlorate (I) 
anion, chlorine, chlorine dioxide, hydrogen peroxide, and 
ozone. SOW achieves effective disinfection within a short 
time (5–10 minutes) comparable to sterilization processes 
and is safe to environment, medical personnel, and patients. 
The disadvantages of SOW are that it has to be produced 
at the site of use and the antimicrobial effect is reduced in 
the presence of organic substances. The disinfectant acts 
on bacteria, mycobacteria, viruses, fungi, and spores.40,54,55 A 
new super-oxidized water, Sterilox ex tempore, was tested 
against Mycobacterium tuberculosis, Mycobacterium che-
lonae, Escherichia coli, Candida albicans, Enterococcus faeca-
lis, Pseudomonas aeruginosa, poliovirus type 2, and human 
immunodeficiency virus (HIV)-156

Oxidizing compounds: H2O2, HClO, ClO2, and peracetic 
acid cause oxidation of thiol groups (̶ SH) in cysteine res-
idues, which form disulfide bridges that determine the 
structure and function of proteins. Because cysteine res-
idues are located at the active sites of many bacterial 
enzymes, their oxidation by oxidizing compounds leads to 
inactivation.57,58 Super-oxidized water had been approved as 
a high-level disinfectant by FDA.40

Iodophors
Iodine is used in the form of polyvinylpyrrolidone iodine 
(iodopovidone, PVP-I), a water-soluble complex at the 
concentration of approximately 10%, from which iodine 
(1%) is released gradually. When iodine enters the cell, it 
penetrates through the cell wall, damages cell membrane 
lipids, causes protein denaturation, and coagulates the cyto-
plasm, eventually leading to the death of the microorgan-
ism.59 Povidone-iodine is a broad-spectrum antiseptic that 
acts against bacteria, fungi, and viruses and on most forms 
of vegetative microorganisms that are killed within 15 to 
30 seconds.38,60-62 For skin and mucous membrane disinfec-
tion, the solution is spread evenly, left for approximately  
2 minutes, and then rinsed off with lukewarm water; this is 
the time needed for cell membrane penetration and oxida-
tion of cell components.38

Lugol’s iodine, an aqueous solution of iodine in potas-
sium iodide, is used in dental practice. Molecular iodine 
forms a water-soluble tri-iodide ion with potassium iodide. 
Another disinfecting agent is iodine tincture, which is 3% 
iodine in ethanol with the addition of 1% potassium iodide.63 
Similar to an aqueous solution, a relatively stable tri-iodide 
anion I3

– is formed. Preparations containing iodine act by 
iodizing proteins (especially those with sulfur-containing 

amino acids such as cysteine and methionine), nucleotides, 
and fatty acids.20 The type of preparation used affects the 
site of iodination in the protein, and the resulting pro-
tein-iodine bond then becomes stable.64 Commercial agents 
containing iodine do not act on spore forms, but are fungi-
cidal, viricidal, and bactericidal, including activity against 
mycobacteria.

Peracetic Acid
Peracetic acid (CH3CO3H) has a wide range of antimicrobial 
effects; hence, it is used in sterilization and high-level disin-
fection of instruments and equipment.20,22 CH3CO3H acts by 
oxidation, i.e., it denaturates proteins and destroys the cell 
wall structure. It also produces hydroxyl radicals and breaks 
sulfhydryl (–SH) and sulfur (S–S) bonds in proteins.38 It can 
cause corrosion of metals; therefore, some preparations 
include anticorrosion agents.65 This compound facilitates the 
removal of organic substances and is not adsorbed on the 
surface of cleaned materials.40

Citric Acid
Citric acid exerts antibacterial effects against anaerobic bac-
teria. It can dissolve inorganic components. It is used at the 
concentration of 40 to 50% alternatively with NaClO to clean 
the root canal during endodontic treatment.66,67

Nonoxidizing Substances Alcohols
Because of their bactericidal properties, ethyl alcohol (eth-
anol) and isopropyl alcohol (isopropanol and propan-2-ol) 
and n-propanol at the concentration of 60 to 70% are most 
commonly used for disinfection.46 These alcohols exert bac-
tericidal and bacteriostatic effects on vegetative forms of 
bacteria (including mycobacteria); they also kill fungi and 
viruses, but do not eliminate spore forms. Hence, alcohols are 
not recommended for sterilization.40

Ethanol is used as a bactericide at the concentration of 
60 to 80%.38 Lower concentrations of ethanol are used to 
enhance the activity of other biocidal products. The main 
mechanism of action of this compound involves denatur-
ation of proteins, and the presence of water facilitates this 
process; hence, higher effectiveness of ethanol is observed 
in aqueous solution. Ethanol damages the structure and 
function of proteins, thereby causing inhibition of enzymes 
and disruption of metabolism, eventually leading to cell 
lysis. Ethanol at high concentrations can cause skin irrita-
tion and is therefore mainly used as a gel. Because of this 
form, the contact time of ethyl alcohol with microorgan-
isms is prolonged (slower evaporation), and emollients 
with moisturizing and protective effects on the skin could 
be added. A 70% ethanol is very commonly used for the dis-
infection of the skin.40

Isopropyl alcohol is considered to be more effective 
than ethanol against bacteria, but it is more lipophilic than 
ethanol and therefore less effective against hydrophilic 
viruses such as poliovirus. Preparations based on isopro-
pyl alcohol and ethanol are often used in combination with 
other compounds to disinfect surfaces (hard and hard-to-
reach surfaces).20,68
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Ethanol is used in endodontics to dry the root canal. 
Clinically, 95% ethanol is used. Moreover, 70% isopropyl 
alcohol did not yield the expected results in endodontic 
treatment. However, isopropyl alcohol when used with the 
addition of silver nanoparticles exerts bacteriostatic effects 
and improves the desired adhesion to root dentin.11

Biguanides
Chlorhexidine is an organic compound derived from guani-
dine; it has bacteriostatic effects at low concentrations and 
bactericidal effects at high concentrations.69 This compound 
is one of the most commonly used disinfectants in handwash 
preparations, oral gels and liquids, and vaginal preparations. 
Chlorhexidine is a bisbiguanide (two bound biguanides); 
hence, it is difficult to dissolve in water, but it easily dissolves 
in alcohols. It is therefore used in the form of salts that are 
easily dissolved in water, e.g., acetate or gluconate.70 In an 
aqueous environment, the salt dissociates, and a cation is 
formed, which forms a strong bond with the bacterial cell 
wall.71,72 Because the outer layers of the cells are damaged, 
chlorhexidine penetrates through the cell wall or cell mem-
brane probably through passive diffusion. It destroys the cell 
membrane, leading to cell lysis.72 Chlorhexidine binds strongly 
not only to most bacteria but also to the epithelium of the oral 
cavity; thus, the antimicrobial effect can be retained for up to 
12 hours or longer.73 Despite the advantages of chlorhexidine, 
its activity depends on pH and is reduced in the presence of 
organic matter and hard water.46,74,75 Chlorhexidine needs to 
be protected from sunlight, which causes its photodegrada-
tion, and its solutions are stable in an inert or slightly acidic 
environment, preferably pH 5.5. In an alkaline environment 
at pH 8, chlorhexidine degrades to para-chloroaniline, whose 
concentration according to the British Pharmacopoeia must 
not exceed 50 mg/L. 4-Chloraniline is a carcinogen (category 
1B) and shows acute toxicity (category 3), skin sensitiza-
tion (category 1), acute toxicity to the aquatic environment 
(category 1), and chronic environmental toxicity (category 1) 
[EC No 1272/2008]. Chlorhexidine is widely used as an end-
odontic final irrigant. It is effective against aerobic and anaer-
obic bacteria and fungi. It kills Enterococcus faecalis and is 
effective against Candida albicans. It has a long-lasting anti-
septic effect and is released for 12 weeks in the root canals.11,45 
Chlorhexidine does not have a biocidal effect on spores and has 
no effect on mycobacteria.20,75 Chlorhexidine salts are used as 
antiseptic agents for skin disinfection because of their gentle-
ness and nonpenetration through the skin, and they are also 
used as oral hygiene products (mouthwash). Chlorhexidine 
is also used to clean surgical instruments.20,46 Another anti-
septic derived from guanidine is alexidine [1,1′-hexameth-
ylene bis[5-(2-ethylhexyl) biguanide]. Alexidine is used as 
a disinfectant in contact lens solutions and as an antiseptic  
in mouthwash.76

Polyhexanide (polyhexamethylene biguanide) is a poly-
mer used as a disinfectant and antiseptic. Polymeric bigua-
nides are stable in acidic and neutral environments and in a 
weakly alkaline environment, but precipitate at pH 11. These 
compounds are very stable in the environment and are very 
toxic to aquatic organisms.46,77

Quaternary Ammonium Compound
QACs are surfactants that are commonly used as low-level 
disinfectants.40 They are organic compounds in which the 
nitrogen atom is combined with four substitutes: alkyl or 
alkyl-aryl groups. Their action is based on the presence of 
at least one alkyl chain (from 8 to 18 carbon atoms), which 
determines the lyophilicity of the molecule.78 In the disinfec-
tion process, benzalkonium chloride, N-cetylpyridinium chlo-
ride, and dequalinium chloride are used. These compounds 
occur in the form of salt. Cationic tensides can be deactivated 
by anionic detergents (including soaps), soaps, and proteins.79 
They bind to the phospholipid components in the bacterial cell 
membrane and increase its permeability, thus disturbing the 
potential of the membrane and causing osmotic stress, proto-
plast lysis, and cell death.38,40,80 They are used for preoperative 
disinfection of undamaged skin and mucous membranes and 
for disinfection of noncritical surfaces. QACs have a bacteri-
cidal effect; they are particularly active against gram-positive 
bacteria, are biocidal against enveloped viruses including 
HIV, and are ineffective against mycobacteria.81,82 Bacteria can 
show resistance to QACs, which, like fluoroquinolones and 
tetracyclines, are excreted by bacteria through active trans-
port.83 Chlorhexidine diacetate and cetylpyridinium chlo-
ride induce potassium and pentose material leakage from  
S. cerevisiae cells, leading to protoplast lysis.84

Aldehydes
The most commonly used aldehydes are glutaraldehyde and 
OPA. The simplest of the aldehydes, namely formaldehyde, 
which is prepared as 35% solution known as formalin, is used 
for the maintenance of anatomical preparations and destruc-
tion of dental pulp. Formaldehyde at the concentration range 
of 2 to 8% has bactericidal, including antimycobacterial; viri-
cidal; and fungicidal activity and is also active against spores 
(2% formaldehyde solution in 20 hours).46 Glutaraldehyde is 
unstable and can polymerize due to keto-enol tautomerism.85

Glutaraldehyde in an aqueous medium can transform 
into hydrates.85,86 Glutaraldehyde is activated in alkaline pH 
(pH 7.5–8.5 obtained with sodium bicarbonate), and this 
alkaline solution has a specific durability of up to 14 days 
due to polymerization of glutaraldehyde molecules in an 
alkaline environment.87 It is most often used as a 2% solu-
tion to disinfect medical equipment (e.g., endoscopes, anes-
thetic equipment, and respiratory therapy equipment) and 
does not cause corrosion.46 Surfactants such as magnesium 
dodecyl sulfate (VI) are added to glutaraldehyde solutions to 
increase their effectiveness and stability.46 The mechanism 
of biocidal activity of aldehydes is based on the alkylation 
of amine and amide groups, sulfhydrylase, hydroxyl groups, 
carboxylic nucleic acids, and proteins.87

Glutaraldehyde therefore acts as a high-level disinfec-
tant.88 It is active against gram-positive and gram-negative 
bacteria, fungi, and viruses, while spore forms and myco-
bacteria are moderately sensitive to glutaraldehyde. 
Unfortunately, the use of glutaraldehyde can cause several 
occupational and environmental problems, given its poten-
tial toxic and irritating effects, including contact dermatitis, 
eye irritation, respiratory symptoms, and headaches.88,89
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In OPA, two aldehyde groups are attached to the benzene 
ring. Compared with glutaraldehyde, the structure of this 
compound facilitates its penetration into cells.90 Therefore, 
it is more active than glutaraldehyde against mycobacteria. 
OPA is stable in acidic and alkaline conditions (pH range 3–9); 
thus, it is a high-level disinfectant.22

Phenolic Compounds
Phenol is probably the oldest known disinfectant. It was 
introduced to hospital disinfection in 1867 by Lister, the 
pioneer of antiseptic surgery.40 Because of its toxic effects, 
phenol derivatives that show greater disinfectant activity are 
now widely used; among these derivatives, the most import-
ant ones are 2-phenylphenol and 2-benzyl-4-chlorophenol.87

Thymol and eugenol are substances of natural origin, 
which also belong to this group of compounds. Phenol deriv-
atives are formed by the introduction of alkyl, aryl, or hal-
ogen atoms into the phenolic molecule.40 The introduction 
of alkyl substituent into the para position or halogenation 
of phenol increases its biocidal activity and simultaneously 
increases the lyophilicity of the compound. During the intro-
duction of the halogen atom, its position is also important. 
The most active are derivatives with the chlorine atom in the 
para position. 2,4,5-trichlorophenol is a popular antiseptic 
and an effective fungicide. The simultaneous substitution of 
phenol with an alkyl group and a halogen atom provides the 
highest antibacterial activity when the alkyl group is in the 
-ortho position and the halogen atom is in the -para posi-
tion.46,87 Phenols show bactericidal activity, including antimi-
crobial and fungicidal activity, but unfortunately, they do not 
affect spores.87 At high concentrations, phenols destroy the 
cell wall structure by denaturing proteins. Low concentra-
tions of phenol and its derivatives exert a bactericidal effect 
by inactivating basic enzymatic systems and causing lysis 
of protoplasts. Compounds from this group are used at the 
concentration of 2 to 5% for surface disinfection but are not 
recommended for the disinfection of equipment that come in 
contact with skin and mucous membranes.91

Thymol, found in thyme (lat. Thymus vulgaris), is an active 
ingredient of broad-spectrum disinfectants that comply with 
the requirements for organic products.40 Its antibacterial activ-
ity is caused by inhibition of lactate production and a decrease 
in glucose uptake.92 Clove oil is obtained from Syzygium aro-
maticum Thunb, commonly known as clove. The main biolog-
ically active component of clove oil is eugenol (approximately 
95%). Eugenol has antibacterial, disinfectant, analgesic, and 
anti-inflammatory effects. Hence, it is used in the treatment of 
infections of the upper respiratory tract and the gastrointesti-
nal tract as well as for alleviating joint pain. Eugenol is used in 
dentistry mainly as a disinfectant, healing aid, and local anes-
thetic. As a liquid ingredient, it is used to produce toothpastes 
with which the root canals are filled, including the so-called 
mummification pastes used in the treatment of dental pulp.93,94 
In combination with zinc oxide, it forms a paste that is used to 
indirectly cover the pulp and used as a dressing for endodon-
tic treatment; it is also used to decontaminate the root canals 
during the treatment of pulp gangrene and to impregnate den-
tin with silver (I) nitrate (V). Eugenol combined with zinc oxide 

forms an amorphous chelate compound.95 The mechanism of 
action of eugenol involves inhibition of the neurotransmitters 
of inflammation, such as prostaglandins and leukotrienes; 
moreover, because it can diffuse through dentin, it has analge-
sic, anesthetic, and anti-inflammatory effects.

Triclosan is a bisphenol that is widely used as a preservative 
in many finished products.46 It is also used in handwashing 
gels and soaps. Its effectiveness against gram-positive bacte-
ria and yeasts can be increased by selecting the appropriate 
formulation of ingredients. For example, triclosan in combi-
nation with EDTA increased cell membrane permeability.96

Silver Compounds
Silver and its compounds have long been used as antimicro-
bial agents. The most important silver compound currently 
used is the salt of silver sulfadiazine, although silver (I) 
nitrate (V) or silver (I) acetate are still used. Silver compounds 
are used to prevent infections after burns and used in treat-
ing some eye infections.97-99

Gaseous Disinfectants
Ethylene oxide is a cyclic ether with a three-component ring. 
It is used to sterilize critical items such as plastics that are 
sensitive to high temperature and moisture, for example, 
devices containing electronic components that cannot be 
steam sterilized.38,40 The boiling point of pure ethylene oxide 
is 10.73°C at atmospheric pressure; hence, it is mixed with 
nitrogen or carbon dioxide. Unfortunately, ethylene oxide 
causes significant environmental pollution.40 Ethylene oxide 
is active against bacteria, especially gram-positive bacteria, 
fungi, and viruses, and also kills spores.

Ozone is a strong oxidant that kills microorganisms but 
is highly unstable; its half-life is 20 to 30 minutes at room 
temperature.100

Effective Disinfection against SARS-CoV-2
Dentists are exposed to infectious diseases in their routine 
practice. Additionally, the pandemic associated with the 
SARS-CoV-2 virus has increased this threat. It is therefore 
necessary to implement additional safety procedures related 
to the ongoing pandemic to prevent the infection of medical 
personnel and patients. Procedures to prevent cross-infection 
are very important. Disinfection in the dental office involves 
disinfection not only of hands but also of surfaces, medical 
equipment, and air. To reduce the amount of the virus in the 
oral cavity, it is recommended to rinse the oral cavity with an 
antiseptic.101 Peng et al reported that the human coronavirus 
(HCoV) remains infectious at room temperature for 2 hours to 
9 days and that the MERS-CoV, SARS-CoV, and HCoV remain 
infectious for up to several days.15 Similarly, Kampf reported 
that the HCoV virus can remain active on different surfaces for 
2 hours to 9 days.102 Dominiak et al reported that HCoV remains 
capable of being infectious for 3 hours to 3 days depending on 
the different surfaces.103 Ather et al claimed that SARS-CoV-2 
can survive at room temperature for 3 days on an inanimate 
area.14 Moreover, this virus persists longer in an environment 
with higher humidity.15 Therefore, it is recommended to keep 
the air in the dental surgery room as dry as possible.103
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On the basis of chemicals effective against HCoV, it 
was concluded that 0.1% sodium hypochlorite, 0.5% H2O2, 
62 to 71% ethanol in 1 minute,102,104 have disinfectant effect 
on SARS-CoV-2-contaminated surfaces. Similarly, WHO 
recommends 70% ethanol for disinfection of small surfaces.102

A study conducted in 2018 showed that 7% povidone-iodine 
(Isodine Nodo Fresh F, Mundipharma Pharmaceuticals Ltd.) 
mouthwash, diluted 1:30, which is equivalent to 0.23% 
PVP-I, was effective against MERS-CoV and SARS-CoV 
viruses.59 Therefore, to reduce the amount of SARS-CoV-2 in 
saliva, the authors recommend rinsing the oral cavity with 
0.5 to 1% H2O2 or 0.2% povidone-iodine.14,103 Similar steps 
before dental procedure were described by Peng et al, where 
the patient is asked to rinse the oral cavity with 1% hydrogen 
peroxide or 0.2% povidone-iodine.15

Barabari arrived at a similar conclusion and recommended 
that the oral cavity should be rinsed with 1% H2O2 solution 
or 0.2% povidone-iodine.101 Villani et al also reported about 
the effectiveness of 1% H2O2 solution.105

It should be emphasized here that aqueous chlorhexi-
dine solution is not effective against SARS-CoV2. However, 
combining chlorhexidine with alcohol increases its effec-
tiveness.103 Villani also reported lower effectiveness of chlor-
hexidine digluconate solution.105 Additionally, 80 to 95% 
ethanol as a gel is recommended for hand disinfection.105

The recommendations for dentists developed by the 
Polish Dental Society (PTS) together with those devel-
oped by the Center for Technology Transfer Ltd., Academic 
Dental Clinic of the Medical University of Wrocław, 
and external experts were published in March 2020, in 
which the authors recommend antiseptic agents that can 
effectively inactivate the SARS-CoV-2 virus (►Table  2). 
Preparations containing ethanol or isopropyl alcohol may 
be used to disinfect skin surfaces of hands (e.g., Promanum 
Pure of Braun, Skinman Soft of Ecolab, Leko of Sandoz, and 
Softasept N of Braun).103

Autoclave sterilization is effective against SARS-CoV-2  
because the virus is thermolabile and dies at temperatures 
above 80°C.103

An important issue is air disinfection. Proper ventilation 
of the room is critical to avoid air contamination. UV radia-
tion (mainly UVC) and oxygen-ozone treatment can be used 
for air disinfection.103 This is a large-scale issue and requires 
much research on the effectiveness of modern equipment. 

The possibility of cross-infection in the office and the pre-
vention of its occurrence should also be considered.

Conclusion
The use of biocidal products is essential in dentistry. The 
choice of disinfectant depends on many factors, including 
compatibility with other components of the preparation and 
the material to be used, pH, expected efficacy against specific 
microorganisms, duration of action, and the permitted con-
centrations. The current development of biocidal products is 
based on the search for new, more effective combinations of 
biocidal substances and on ensuring the control and safety of 
their use. Among the commonly used disinfectants that are 
effective against SARS-CoV-2, 0.1% sodium hypochlorite, 0.5% 
H2O2, ethanol at the minimum concentration of 62 to 71% in 
1 minute, and 78 to 95% ethanol in 30 seconds to 1 minute 
showed excellent results, while 0.2% povidone-iodine 
and 0.5% H2O2 are effective for rinsing the mouth. There is 
a need for clinical trials and continuous analysis of the daily 
generated data for the SARS-CoV-2 virus. It should also be 
noted that it may be worthwhile to use mats saturated with 
disinfectants at the entrance of the dental surgery office to 
eliminate viruses from the soles of shoes of the patients.
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