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ABSTRACT

Dental clinics are a breeding ground for disease transmission, with oral secretions being the primary source of many human 
microbial infections. Accordingly, the occupational risks of disease transmission become clear in this context. Sterilization of 
medical instruments in dental clinics is one of the essential factors to ensure the health and safety of patients from infections 
that may be transmitted through contaminated instruments. In this context, hydrogen peroxide (H2O2) is a chemical that has 
high effectiveness as a disinfectant and sterilizer for medical instruments in various medical specialties, including dentistry. 
Hydrogen peroxide relies on a strong oxidation mechanism that makes it effective against a wide range of microorganisms 
that may be present on medical instruments. The main aim of this research was to investigate the effectiveness of using 
hydrogen peroxide (H2O2) in sterilizing medical instruments and reducing the incidence of infection in dental clinics. The 
use of hydrogen peroxide has proven to be a very effective approach to maintain biosafety and reduce the incidence of 
infection in dental clinics. The study showed that sterilization with H2O2 is an effective method to reduce the number of 
bacteria in the dental clinic environment.
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INTRODUCTION

The diverse species of oral bacteria, which 
are abundant in both aerobic and anaerobic 
microorganisms, are the focus of dental care. 
Maintaining microbiological hygiene is an 
essential element of occupational safety in 
environments such as laboratories, hospitals, 
health centers, and dental clinics where there 
is a greater chance of infection from pathogenic 
microorganisms. Patients receiving care in a 
dental office may be carriers of other diseases 
or may be asymptomatic  [1]. During clinical 
procedures, instruments used in medical and 
dental fields become contaminated with blood, 
bodily fluids, etc. Cleaning, disinfecting, and 
sterilizing these instruments using various 
techniques can reduce the risk of infection 

among patients, between patients, and between 
patients and dentists [2]. In order to provide 
a safe and hygienic environment for both 
patients and dental professionals, it is of utmost 
importance to disinfect dental office facilities. In 
the dental office, cross-contamination is a serious 
problem, especially when microbial species are 
present. Understanding the potential origins 
of contamination requires careful examination 
of microbial communities, particularly those 
cultured from surface swabs. In the dental 
environment, microorganisms including 
bacteria, viruses, and fungi are common and 
may persist on surfaces, instruments, and in the 
air [3]. Identifying the most common microbial 
species and assessing their abundance provides 
important information about the effectiveness of 
cleaning procedures and the potential for cross-
contamination. Bacteria are commonly found in 
the oral cavity and on a variety of surfaces, and can 
increase the risk of hospital-acquired infections 
if not handled properly. In addition, there is a 
better understanding of the dynamics of these 
bacteria and their potential role in the spread 
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of diseases in health facilities thanks to recently 
published investigations on microbial species 
in dental clinic environments [4]. Hydrogen 
peroxide fumigation, sometimes referred to as 
Hydrogen Peroxide Vapor Sterilization (HPV), 
is one of the best methods to ensure biosafety 
in dental clinics. Among the wide variety of 
biocides used and reported to date, Hydrogen 
Peroxide (H2O2) represents an attractive option 
due to its broad-spectrum sterilizing activity, 
its compatibility with surface materials and its 
safety for end users. Hydrogen peroxide vapor 
efficiently destroys a variety of microorganisms, 
such as bacteria, viruses, fungi and spores, by 
degrading proteins and enzymes [5]. One of the 
main benefits of this vapor is its ability to reach 
hard-to-reach places and complex surfaces in 
the dental clinic, ensuring a thorough cleaning. 
Most importantly, it decomposes into water and 
oxygen and leaves no toxic residues, making it 
an environmentally friendly and residue-free 
option. However, throughout the fumigation 
process, proper safety precautions are crucial, 
such as the use of personal protective equipment 
and ventilation  [6]. The main purpose of this 
research was to investigate the use of hydrogen 
peroxide in sterilizing medical instruments and 
reducing the incidence of infections in dental 
clinics. The research focused specifically on 
the pros and cons of using hydrogen peroxide 
compared to other materials  [7]. The results also 
aimed to provide insights into the effectiveness 
of H2O2 as a biodisinfectant to maintain 
biosafety in dental environments. This research 
reviews the effectiveness of hydrogen peroxide 
in sterilizing medical instruments, and its role 
in reducing the incidence of infections in dental 
clinics  [8].
Research Problem and Questions 

Dental clinics are fertile environments for the 
spread of diseases, with oral secretions being 
the main source of many human microbial 
infections. Consequently, the risk of disease 
transmission between staff and patients in these 
settings is obvious. In addition, it is difficult to 
identify people who carry infectious diseases, 
which further complicate the prevention and 
control of infection [9]. Found the bacteria 
in treatment water from dental units, water 
taps, and drinking fountains. In a dental school 
setting, subclinical Legionella pneumophila 
infections were caused by aerosols generated by 

dental handpieces [10]. In their study of student 
and staff exposure in a dental office, found that 
20% of 270 sera tested showed significantly 
greater IgG antibody activity to Legionella 
sp. pooled antigen than known negative 
controls. Found a high incidence of Legionella 
pneumophila antibodies among dental staff in a 
related seroepidemiological investigation [11]. 
Dental professionals (occupational exposure) 
and others are very concerned about these 
two pioneering seroepidemiological studies on 
known Legionella pathogens.

Infection in the dental office environment 
is one of the serious health problems that 
can be transmitted through poorly sterilized 
medical instruments. Although there are 
many disinfectants used to sterilize medical 
instruments, the question of the effectiveness of 
hydrogen peroxide compared to other materials 
still needs to be fully clarified [12]. In recent 
years, there has been a development in the field 
of sterilization devices with new technologies to 
enhance sterilization and infection prevention 
levels in dental clinics, such as hydrogen peroxide. 
Despite the widespread use of hydrogen peroxide 
in sterilizing instruments in dental clinics, there 
is still a need for comprehensive study on its 
effectiveness compared to other chemicals used 
in this field, and its impact on reducing infection 
and providing a safe environment for patients  
[13].  Therefore, the problem of the current 
research lies in answering the following main 
research question: What is the effectiveness of 
using hydrogen peroxide in sterilizing medical 
instruments and reducing the incidence of 
infection in dental clinics? 

The main question is divided into the following sub-
questions:

1.	 To what extent does the use of hydrogen 
peroxide affect improving and enhancing 
sterilization practices and reducing the 
incidence of infection in dental clinics?

2.	 What are the advantages and disadvantages 
of using hydrogen peroxid compared to 
other materials in dental clinics?

3.	 How do hydrogen peroxide contribute to 
reducing the incidence of infection in dental 
clinics

4.	 How does hydrogen peroxide contribute to 
sterilizing medical instruments in dental 
clinics?
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5.	 To what extent does clinic staff accept the 
use of hydrogen peroxide in sterilization?

6.	 Are there any risks or side effects from using 
hydrogen peroxide in dental clinics?

Research Objectives

The main objective of this study is: "To identify 
the effectiveness of using hydrogen peroxide in 
sterilizing medical instruments and reducing the 
incidence of infection in dental clinics."

This main objective is subdivided into the 
following sub-objectives:

1.	 To evaluate the extent to which the use of 
hydrogen peroxide affects improving and 
enhancing sterilization practices and reducing 
the incidence of infection in dental clinics.

2.	 To identify the advantages and disadvantages 
of using hydrogen peroxid compared to other 
materials in dental clinics.

3.	 To compare the effectiveness of hydrogen 
peroxide with other materials used in 
sterilizing instruments such as alcohol, 
glutaraldehyde, and other disinfectants.

4.	 To identify risks or side effects from using 
hydrogen peroxide in dental clinics?

5.	 To find out the level of awareness and 
contact Clinic staff have with using hydrogen 
peroxide in sterilization procedures with 
regard to the problems it presents.

Research Significance

The importance of this research comes from 
the significance of sterilization and infection 
prevention in dental clinics which represent 
a worldwide issue and an important area of 
research. Studies of using hydrogen peroxide 
in sterilizing medical instruments and reducing 
the incidence of infection in dental clinics are 
scarce. Therefore, conducting such a research 
regarding this topic is expected to have a high 
positive reflections and significance that can be 
summarized as in the following:

1.	 This study is particularly important in light 
of the urgent need to improve sterilization 
and infection prevention procedures in 
dental clinics. Sterilization agents, including 
hydrogen peroxide, provide additional 
opportunities to improve patient and staff 
safety but require an understanding of their 
effectiveness compared to other chemicals in 
terms of impact and cost.

2.	 This study will add to the body of evidence 
that can help clinics make informed decisions 
to invest in modern sterilization agents that 
have practical uses to achieve improvements 
in safety standards and save money on 
financial costs over a long period of time. 

3.	 The importance of the research lies in 
highlighting the effectiveness of hydrogen 
peroxide as a sterilization agent in dental 
clinics, compared to other chemicals. 

4.	 The importance of the research lies in 
providing a scientific and accurate analysis 
of its effectiveness in preventing infection, 
which helps dentists make informed scientific 
decisions when choosing sterilization agents.

5.	 This study represents a good reference 
for future studies as long as it will provide 
researchers and scientists interested in the 
field of patient safety in dental clinics with 
valuable literature, recommendations and 
suggestions for their proposed studies.

6.	 Those interested in this study can benefit 
from its findings and recommendations 
in conducting deeper studies as well as 
developing the performance of their clinics 
based on the results of the study.

METHODOLOGY 

Previous literature on innovations in sterilization 
materials in dental clinics will be reviewed, with 
emphasis on the effectiveness of using hydrogen 
peroxide in sterilizing medical instruments and 
reducing the incidence of infection in dental 
clinics [14]. The literature and scientific articles 
that dealt with the use of hydrogen peroxide 
in sterilizing medical instruments in dental 
clinics will be collected, and a comparison will 
be made between the effectiveness of hydrogen 
peroxide and other sterilization materials based 
on the evidence available in previous studies 
[15]. The evidence on the role of hydrogen 
peroxide in eliminating various microbes, and 
its effectiveness, will be reviewed in the dental 
clinic environment [16].

LITERATURE REVIEW

Sterilization in Dental Clinics 

The essential elements of any infection control 
program in a hospital setting are sterilization 
and disinfection procedures. The use of 
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contaminated instruments or equipment can 
lead to illness [17]. Patient safety and the 
prevention of decreased productivity depend 
on effective and efficient infection control in the 
dental office [18]. In addition, a dental office may 
expose patients to cross-contamination if proper 
safeguards are not implemented. Sterilization is 
defined as the process of killing bacterial spores 
and other types of microbial flora. Additionally, 
it is the process of disinfecting a piece of writing, 
surface, or medium from all microorganisms, 
whether spores or flora [19]. By definition, 
disinfection is the process of eliminating 
harmful organisms, although not necessarily all 
microorganisms or spores. Heat-tolerant dental 
instruments can be sterilized using a variety of 
techniques [20]. These consist of the application 
of dry heat, steam sterilization, or unsaturated 
chemical vapor. In general, the sterilization time, 
temperature, and other operating conditions 
suggested by the equipment manufacturer should 
be adhered to it is also important to adhere to 
guidelines for the use of appropriate containers, 
packaging, and chemical or biological indicators 
[21]. For a number of reasons, any equipment 
that can withstand high temperatures should be 
sterilized using one of three heat sterilization 
techniques: steam sterilizer, dry heat, or 
unsaturated chemical steam [22]. Only heat is 
harmful to the body; liquid chemical disinfectants 
and sterilizers are the best option. All reusable 
dental instruments and equipment should be 
cleaned and sterilized as part of infection control 
procedures. To prevent injuries and puncture 
wounds, dental professionals should take care 
to ensure that all instruments are cleaned prior 
to sterilization, which is often done in a safe 
manner [23]. Using universal precautions with 
all patients (treating all patients and instruments 
as potentially infectious), preventing 
occupational infections in patients and staff, 
correcting any gaps in sterile technique, and 
reducing the risk of contamination by reducing 
the range of pathogens are the primary goals of 
infection control in dental practices [24]. When 
implementing infection control procedures, 
dental health care personnel are at lower risk 
when using closed-system strips [25]. In general, 
it is essential to consistently adhere to the 
manufacturer’s directions when using sterilizers, 
washers, and ultrasonic cleaners. In order 
to ensure complete sterilization and prevent 
damage to dental instruments and devices, it 

is also important to talk to the manufacturer 
as needed [26]. While a number of tests are 
performed to ensure maximum sterilization of 
instruments and devices, it is recommended that 
these tests be performed frequently to assess 
whether the sterilizer is working as intended 
and sterilizing all instruments and devices that 
are safe for use on patients [27].

Definition of hydrogen peroxide and its chemical 
composition

Hydrogen Peroxide (H₂O₂) is a powerful chemical 
used in many medical fields, including sterilizing 
medical instruments in dental clinics [28]. It has 
the ability to kill a wide range of microorganisms 
such as bacteria, viruses, and fungi, making it 
a popular choice for sterilization procedures. 
Hydrogen peroxide works by releasing oxygen 
when it comes into contact with microorganisms, 
which damages cell membranes, proteins, and 
vital enzymes within the infectious organisms 
[29]. This process destroys bacteria and viruses, 
reducing the risk of infection during medical 
procedures [30].

Hydrogen peroxide is manufactured in various 
compounds in water or gas, in aerosol form, 
or in vapor. It is administered directly as an 
aqueous solution at a concentration ranging 
from 3 to 9% (w/w) Many industries, including 
the food and beverage, agricultural, medical, 
pharmaceutical, and cosmetic sectors, as well 
as the water supply and public and commercial 
disinfection sectors, use hydrogen peroxide 
as a biocide [31]. Its liquid form is used in the 
food and beverage industry to preserve water, 
milk, and juices as well as to clean and sterilize 
food contact surfaces used to store milk and 
liquids [32]. In the pharmaceutical and cosmetic 
industries, hydrogen peroxide is used in liquid 
formulations at concentrations ranging from 3 to 
9% (v/v) in a variety of products, such as contact 
lens disinfection, oral disinfection in dentistry, 
wound applications, and as a preservative in 
cosmetics [33]. Furthermore, foam rubber, 
chemical compounds, rocket fuels, and bleaches 
used in the paper and textile industries are 
manufactured using higher concentrations 
of hydrogen peroxide solutions. Examples 
of applications in the water industry and 
commercial sterilization include deodorization 
of wastewater, management of algae in water, 
and treatment of industrial waste [34]. In the 
medical field, hydrogen peroxide vapor is 
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frequently used for sterilization and disinfection 
[35]. Apart from its application against bacteria, 
hydrogen peroxide in vapor form has been shown 
to be effective against a range of species, such 
as prions and many difficult-to-kill nematodes, 
leading to its use in animal husbandry [36]. 
Hydrogen peroxide is widely used in many 
different sectors because, depending on its use, it 
can be considered the “ideal” biocide. In addition 
to being environmentally benign and chemically 
compatible with the surface to which it is applied, 
McDonnell (2017) defines the “ideal” biocide as 
one that is safe to use, convenient to store, easy 
to apply, and has a long-lasting effect [37].

Effectiveness of hydrogen peroxide in sterilizing 
medical instruments in dental clinics

Hydrogen peroxide spray is very effective in 
eliminating or significantly reducing the quantity 
of microorganisms, as shown in studies related 
to medicine or industry [39]. International 
regulations require disinfection, especially 
in laboratories with maximum confinement 
measures. But because of its effectiveness, this 
approach can also be used in other contexts, such 
as hospitals or health centers, especially during 
epidemics or times when respiratory diseases 
are more common [40].

Dentists must understand whether materials 
and equipment are compatible with hydrogen 
peroxide fumigation in order to ensure biosafety. 
Prior to fumigation, sensitive items should be 
carefully evaluated as they may deteriorate over 
time [41]. Furthermore, electronic instruments 
require specific protection or alternative 
disinfection techniques as they are particularly 
susceptible to damage. The effectiveness of 
sterilization should be confirmed through routine 
monitoring and verification using chemical strips 
and biological markers [42]. Following protocols 
and seeking advice from occupational safety 
and infection control specialists ensures that 
hydrogen peroxide fumigation in dental clinics 
not only meets strict biosafety requirements but 
also provides a safe environment for patients 
and dental health care personnel [43].

Hydrogen peroxide has antibacterial effects 
on bacterial cells through oxidative stress 
pathways. Reactive Oxygen Species (ROS), 
such as superoxide and hydroxyl radicals, are 
produced when hydrogen peroxide penetrates 
the cell membrane. These radicals disrupt the 

cellular redox balance and cause oxidative stress 
[44]. Bacterial metabolism is disrupted by ROS, 
which target proteins and cause conformational 
changes and loss of function, especially in 
essential enzymes. Furthermore, hydrogen 
peroxide damages DNA by causing base changes 
and strand breaks, interfering with transcription 
and replication [45].

The integrity of cell membranes is compromised 
by lipid peroxidation, which also increases 
permeability and disturbs ion gradients that are 
vital for cellular processes. Metabolic pathways 
are disrupted by the release of metal cofactors, 
causing enzyme inactivation. Lysis of bacterial 
cells occurs due to direct degradation of the lipid 
bilayer, allowing cell contents to leak out [46]. 
All these diverse effects lead to bacterial cell 
death, underscoring the importance of hydrogen 
peroxide as an antibacterial agent in a range of 
applications.

Hydrogen peroxide fumigation is a laborious 
procedure that involves several stages to ensure 
effective disinfection in dental facilities. To ensure 
a controlled environment, the area to be treated 
is first sealed. Next, specialized equipment is 
used to vaporize the hydrogen peroxide solution, 
creating a fine mist of hydrogen peroxide 
vapor that fills the room. Since it can reach and 
disinfect hard-to-reach areas, this vapor phase is 
essential [47]. To ensure efficacy and the safety 
of the patient and dental staff, the concentration 
and duration of exposure are continuously 
monitored. Ventilation occurs after a certain 
period of time, allowing the hydrogen peroxide 
vapor to disperse and spontaneously decompose 
into harmless oxygen and water molecules [48].

Strict safety procedures are adhered to throughout 
the process to protect all parties, including the use 
of personal protective equipment and adequate 
ventilation. The effectiveness of the vaporization is 
confirmed by routine monitoring and verification, 
often using chemical and biological markers, 
ensuring a completely sterile and biologically safe 
dental environment  [49].

Comparing the effectiveness of hydrogen 
peroxide with other materials in sterilizing dental 
instruments

Hydrogen peroxide, when used as an insecticide, 
effectively decontaminates a wide range of 
microorganisms. Hydrogen peroxide is less 
harmful than other disinfectants, such as 
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formaldehyde, ethylene oxide, methyl bromide, 
and chlorine dioxide WHO, 2004). In addition, 
when neutralized, it catalytically decomposes 
into oxygen and water [50].

According to research by, airborne microbial 
contamination (measured in CFU/plate) was 
four times greater during the work sessions than 
before the work sessions. The amount of aerosol 
particles in the air is significantly increased by 
treatment using a high-speed rotating device. 
These particles have the potential to spread 
infection to other patients and dental office 
staff. The length of exposure directly affects 
the success of the hydrogen peroxide (H2O2) 
fumigation process. Longer exposure increases 
the chance of effective disinfection by allowing 
hydrogen peroxide to fully interact with 
bacteria. However, the length of exposure must 
be consistent with variables such as hydrogen 
peroxide concentration, temperature and 
humidity levels, types of bacteria, organic matter 
present, and ventilation [51].

There are many sterilization technologies 
available on the market, and it is important 
to understand that they work differently with 
different types of materials. Many of the newly 
developed sterilization technologies rely on low 
temperatures. The most common, affordable, and 
efficient sterilization technology on the market 
today is the steam sterilizer. Additionally, many 
hospitals have historically used ethylene oxide-
based sterilization systems, but have been looking 
for alternatives due to safety and environmental 
concerns. The white paper also discusses the 
Steris 1 and Sterrad systems, two popular 
low-temperature sterilization alternatives to 
ethylene oxide gas sterilization [52]. Sterrad’s 
hydrogen peroxide plasma technology is the 
most effective and well-known low-temperature 
sterilization technology that bridges the gap 
between steam sterilization and ethylene 
oxide gas sterilization. Sterrad is an expensive 
sterilization technology, but it performs well 
and is adaptable [53].. Additionally, the VHP MD 
series system offers advantages and will become 
a more popular sterilization system in the future, 
even if it has a longer cycle time [54].

Pros and cons of using hydrogen peroxide 
compared to other materials

Hydrogen peroxide is a common chemical used 
as an antibacterial. It is used for sterilization, 

disinfection, and preservation purposes in both 
liquid and gaseous form. Compared to other 
pesticides, its safety profile, versatility, and 
strong, broad-spectrum antimicrobial effect are 
among its benefits. Depending on the application, 
hydrogen peroxide has been shown to be effective 
against all types of microorganisms, including 
infectious proteins such as prions and known 
highly resilient latent forms, including bacterial 
spores and protozoa. In terms of its toxicity and 
environmental properties, it also offers benefits. 
Ultimately, however, how hydrogen peroxide 
is used—specifically, its concentration—
determines its safety and effectiveness [55]. 
It is used directly as a preservative in aqueous 
solution with water, in goods, on the skin, 
including wounds, and on inanimate surfaces. 
Peroxide can now be formulated with other 
compounds to increase its antibacterial effect at 
lower target concentrations of the active agent 
thanks to recent technological advances.

The use of hydrogen peroxide gas in sterilization 
and disinfection is another common application. 
At lower concentrations and compared to its 
liquid form, the gas form works very well. Because 
of its rapid action, low temperature, compatibility 
with surfactants, and minimal toxicity concerns, 
hydrogen peroxide gas treatments have gained 
popularity as alternatives to traditional chemical 
and physical antimicrobial techniques.

The oxidative activity of hydrogen peroxide is 
related to a mechanism of action that is not fully 
understood. The various chemicals that make 
up the microorganism will be oxidized, causing 
significant structural and functional changes as 
well as loss of viability or infectivity. Despite 
this assumption, the antibacterial properties 
of hydrogen peroxide, including how it attacks 
proteins, nucleic acids, and lipids, can vary 
greatly across liquid formulations, formulations, 
and gas forms. Unlike many other types of anti-
infective drugs or biocides, the general modes of 
action of hydrogen peroxide greatly reduce any 
chance of developing resistance to biocides over 
time.

With the right procedure and application, 
hydrogen peroxide-containing products can 
overcome microbial resistance to hydrogen 
peroxide, which is mainly caused by various 
natural differences in the growth and survival of 
microorganisms. Future and ideal developments 
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with this microbicide are attractive because 
of the many advantages of using liquid and 
gaseous hydrogen peroxide for antimicrobial 
applications. Here is a summary of the evaluation 
of Hydrogen Peroxide Vapor (HPV) in relation to 
the properties of an ideal biocidal.

Environmental Impact: How hydrogen 
peroxide is used has a direct impact on the 
environment. Because hydrogen peroxide 
gradually decomposes into oxygen and water, 
it is considered environmentally friendly. Thus, 
surfaces are free of hazardous residues. Its 
natural decomposition occurs due to a relatively 
unstable peroxide bond.

Ease of use: The technique of concentration 
and application of hydrogen peroxide influences 
how easy it is to use. For example, hydrogen 
peroxide works very well when applied in 
vapor form because it can easily get into cracks 
and other hard-to-reach places. Since multiple 
devices can be operated simultaneously, this can 
also be ideal for disinfecting large areas. When 
compared to traditional disinfection techniques, 
modern touchless HPV systems use fewer man-
hours, reducing labor costs.

Stability: Depending on its purity and storage 
conditions, hydrogen peroxide can remain stable 
in water and other formulations. It is important 
to store hydrogen peroxide according to the 
manufacturer’s recommendations. If hydrogen 
peroxide is stored incorrectly, decomposition 
may occur. This will reduce the hydrogen 
peroxide content in the solution, which will 
affect its effectiveness against microorganisms.

Surface compatibility: Depending on its 
application, hydrogen peroxide may be safe on 
surfaces. As an oxidizing agent, it can oxidize 
some plastic and metal surfaces when applied in 
liquid form at higher concentrations. However, 
by using H2O2 in vapor form, which is thought to 
be gentler on surfaces and electrical equipment 
– two essential components of hospital 
environments – these effects can be avoided. 
In their 8-year study, examined the effects of 
HPV room cleaning with microcondensation on 
hospital physiological monitoring and found no 
increase in maintenance service requests – in 
fact, an inexplicable decrease in maintenance 
was observed.

In addition, recent research on cleaning dental 
surgical sites using hydrogen peroxide in vapor 

and aerosol phases found minimal surface 
damage. examined the effect of HPV on three 
metal materials and found no consistent effects 
on the tensile strength or corrosion resistance 
of the alloys after HPV treatment. The subtle 
changes were seen to be limited to areas adjacent 
to the exposed surface and were thought to be 
minor.

There are many different types of foggers, each 
using a different chemical dispersion agent, 
such as hydrogen peroxide aerosols, chlorine 
dioxide, and mixtures such as hydrogen 
peroxide and peroxyacetic acid. These agents 
are dispersed using sophisticated technologies 
that are grouped according to the size of the 
liquid particles and their dispersion properties. 
With concentrations ranging from 3 to 7%, 
hydrogen peroxide aerosol generators have 
powerful bactericidal and virucidal properties, 
especially when applied to surfaces and objects. 
On the other hand, dry hydrogen peroxide 
foggers increase their effectiveness against 
bacteria and viruses in both air and surface 
settings by breaking down particles to about 5 
μm. Additionally, these devices are available in 
a variety of configurations, such as compressed 
air foggers that use compressors to disperse the 
structured disinfectant and turbo foggers that 
use high-speed turbines for effective spraying. 
Whether it is the superior mist quality of 
compressed air vaporizers or the efficient room 
coverage of turbo vaporizers, each type has its 
own benefits. These developments demonstrate 
an advanced method for room fumigation that 
meets a range of requirements in healthcare 
settings.

 The quality of the mist produced by vaporizers 
determines both the concentration of the 
chemical and the effectiveness of the fumigation 
procedure.To ensure germ destruction, hydrogen 
peroxide plasma allows its concentration to 
be maintained in the air and on surfaces for a 
number of minutes. By chemically stabilizing 
the hydrogen peroxide, an alternative technique 
ensures that the disinfectant maintains the 
correct concentration after spraying and allows 
for storage for several months without significant 
degradation. Microbiologists often use culture 
methods to examine the composition of aerosols. 
This technique involves culturing bacteria from 
a sample on specific media, such as liquid and 
solid media, in order to promote colony growth.
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Challenges and potential risks in using hydrogen 
peroxide in dental clinics

Last but not least, understanding the potential 
consequences of the microbial species evaluated 
on the development of diseases in dental 
environments was essential to discuss the 
importance of these species in research. Although 
the primary focus was on the management of 
aerobic bacteria, it is important to emphasize 
that according to the available data, anaerobic 
bacteria were a major contributor to the 
development of a number of dental disorders. 
In order to understand and treat the potential 
development of infections, it is of paramount 
importance to evaluate the specific bacterial 
species detected in dental clinic air during 
current investigation.

Hydrogen peroxide is a common substance used 
in dental clinics, especially in teeth whitening 
procedures and sterilization of instruments, but 
its use carries some challenges and risks that 
must be taken into account. The most prominent 
of these risks is related to the possibility of 
irritation of the soft tissues in the mouth and 
gums if used in high concentrations or incorrectly, 
which may lead to ulcers or inflammation in the 
mouth. In addition, excessive use of hydrogen 
peroxide may cause erosion of tooth enamel, 
making teeth more susceptible to sensitivity. 
Another risk that must be taken into account is 
the risk of inhaling or swallowing inappropriate 
amounts of hydrogen peroxide, which may 
lead to health problems in the respiratory and 
digestive systems. In addition, interactions 
can occur with some chemicals used in teeth, 
causing undesirable effects. Therefore, dentists 
must follow precise instructions and determine 
appropriate doses to avoid these risks and 
maintain patient safety.

Each of these bacterial species has distinct 
features and functions within microbial 
communities. Soil, water, and air are among 
the habitats in which Micrococcus and Bacillus 
species are frequently found. Implementing 
focused infection control strategies requires 
understanding these microorganisms as 
potential causes of contamination. During patient 
encounters, Staphylococcus species associated 
with the human skin microbiota—such as 
Staphylococcus epidermidis, Staphylococcus 
saprophyticus, Staphylococcus aureus, and 
Staphylococcus warinieri—may enter the oral 

environment. Since these bacterial species may 
serve as a potential source of contamination 
and increase the risk of disease in dental 
settings, their identification and investigation 
are essential. Targeted prevention and control 
strategies become possible by understanding 
their dynamics, abundance, and prevalence. 
Furthermore, since certain Staphylococcus 
species are associated with the skin and may 
be associated with hospital-acquired infections, 
their presence is of great importance.

Despite the many benefits of using hydrogen 
peroxide in dentistry, it is essential that it 
be handled with caution and with a focus on 
patient safety. Dentists should be aware of the 
potential challenges and risks of this substance, 
provide proper instructions to patients, and 
take appropriate precautions to ensure the best 
results with the least possible risk.
Previous Studies 

Various studies indicate that the use of 
hydrogen peroxide can be a very effective 
means of sterilizing contaminated surfaces and 
equipment, including pathogenic viruses and 
bacteria. Several studies have shown significant 
reductions in microbial counts in as little as 30 
minutes after fumigation. After 30 minutes of 
exposure to vapor-phase hydrogen peroxide, 
demonstrated efficacy in reducing virus levels 
to less than 10 tissue culture infectious doses 
for human viruses and 0 embryonic lethal doses 
for avian viruses. Furthermore, after 6 and 7 
minutes of exposure to vapor-phase hydrogen 
peroxide, demonstrated complete inactivation 
of proteolytic and non-proteolytic strains of 
Clostridium botulinum toxin-causing bacteria. 
Rogers et al (2005) also demonstrated significant 
efficacy in decontamination. Against Bacillus 
anthracis, Bacillus subtilis, and Geobacillus 
stearothermophilus after 20 min of exposure 
to hydrogen peroxide gas at a concentration 
of ≥1000 ppm. However, based on enrichment 
culture, found that only 1.2% of 85 swabs 
produced methicillin-resistant Staphylococcus 
aureus (MRSA) within 5 h of H2O2 fumigation 
after exposure to hydrogen peroxide vapor in 
six rooms. There appeared to be no adverse 
effects on laboratory equipment exposed to the 
gas. For the safe and effective removal of virus-
contaminated items from biological containment 
level III laboratories handling viral agents of 
exotic animal diseases, vapor-phase hydrogen 
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peroxide disinfection can be suggested. The 
best bactericidal effect of H2O2 disinfection in 
medical settings is ensured by appropriately 
managing the exposure duration along with 
these factors, highlighting the critical role that 
time plays in achieving effective disinfection 
results. A pilot study by using a compressed 
air device showed that vaporization with 6% 
chemically stabilized hydrogen peroxide enabled 
the sprayed vapor to efficiently deliver a high 
concentration of disinfectant to different areas 
of a dental office, such as floor areas, window 
sills, open drawers of office cabinets, and the 
area around the assistant in the center of the 
office. The black color of the tests confirmed that 
the concentration of hydrogen peroxide spray in 
the tested office sections was accurate. Overall, 
these studies stand out as evidence of the ability 
of vapor-phase hydrogen peroxide to achieve 
effective disinfection in high-risk environments, 
emphasizing the importance of controlling 
timing and concentration to achieve maximum 
effectiveness in dental clinics.

CONCLUSION AND RECOMMENDATIONS

Over the past few decades, there has been a 
widespread rise in major infectious diseases, 
causing worldwide concern and fear and 
impacting how all medical professionals interact 
with patients in dental clinics. Today, the focus 
has shifted to reassuring and demonstrating to 
patients that they are adequately protected against 
the risks of infectious diseases. It is important for all 
oral health practitioners to understand sterilization 
and disinfection. Health practitioners benefit 
from understanding the need to adhere closely to 
sterilization procedures for medical instruments 
and reduce the incidence of infection. Protecting 
patients, professionals, and paraprofessionals is 
the ultimate goal. It is essential that all dentists 
practice in a manner that minimizes disease 
transmission and cross-contamination.

In dentistry, hydrogen peroxide is used as a 
bleaching agent and antiseptic solution to treat 
gum disease and whiten teeth. For whiter teeth 
and healthier gums, hydrogen peroxide can be 
safely used under the supervision of a dentist.

In conclusion, according to previous studies, 
hydrogen peroxide (H2O2) disinfection has 
been shown to significantly reduce bacterial 
contamination in dental clinic settings. The 

effectiveness of this strategy is confirmed by 
the significant reduction in aerobic bacterial 
concentration, as demonstrated by a significant 
decrease in total bacterial colony counts after 
fumigation. The overall pattern demonstrates 
the accuracy of the method, even if some 
strains show small statistical changes. Using 
this method, medical instruments can be 
sterilized and the risk of infection in dental 
clinics can be significantly reduced, improving 
the environment for patients and healthcare 
providers. In this context, the researcher 
recommends the following recommendations:

1. Conduct a comprehensive study to evaluate 
the effectiveness of hydrogen peroxide in 
sterilizing various medical instruments in dental 
clinic environments.

2. Develop clear standards for the use of hydrogen 
peroxide in sterilizing instruments, including gas 
concentrations and optimal exposure times.

3.Enhance continuous training for dentists 
and staff on modern techniques for sterilizing 
instruments, with an emphasis on the importance 
of preventing blood-borne diseases.

4.Evaluate the long-term effects of using hydrogen 
peroxide on the effectiveness of sterilization and 
the quality of medical instruments, and ensure 
that it does not negatively affect equipment.

5.Raise awareness among dentists about the 
importance of using effective sterilization 
techniques, including modern options such as 
hydrogen peroxide, to ensure a safe working 
environment for both patients and workers.

These recommendations contribute to 
enhancing sterilization practices in dental clinics 
and reducing the risks associated with the 
transmission of infection, which enhances the 
safety of patients and workers in this field.
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