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Abstract

Introduction. The correct method of surface disinfection in hospitals is an essential tool in the fight against the spread of healthcare-
associated infections caused by multi-resistant microorganisms. Currently, there are many disinfectants on the market that can be
used against different microorganisms. However, the effectiveness of different active molecules is controversial in the literature.
Study design. The aim of this study was to evaluate the effectiveness of wipes based on hydrogen peroxide (1.0 %) and highly specific
plant-based surfactants, contained in H,0,™ (Hi-speed H,0,™) products, against some hospital-associated microorganisms.
Methods. The effectiveness of the wipes was tested against nosocomial and control strains of methicillin-resistant Staphylococcus
aureus, carbapenem-resistant Pseudomonas aeruginosa, Klebsiella pneumoniae carbapenemase, Aspergillus fumigatus and
Candida parapsilosis. Specifically, in vitro activity was assessed using three different techniques: stainless steel surface testing,
surface diffusion testing and well diffusion test.

Results. The three different methods tested confirm the wipes’ good effectiveness against the most common multi-resistant bacteria
and against fungi.

Conclusions. These data show that the tested wipes could be a valid adjunct to the disinfection process and could assist in the
prevention of healthcare-associated infections.
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Introduction

Healthcare-associated infections (HAIs) are the
most common adverse events worldwide, causing
significant morbidity, mortality and financial burden
to patients and the healthcare systems (1). The
European Center for Disease Prevention and Control
(ECDC) estimates that more than 3.5 million cases
of HAIs occur in the European Union and European
Economic Area (EU/EEA) each year, resulting in more
than 90,000 deaths and approximately 2.5 million
Disability Adjusted Life Years (DALYSs). In the EU/
EEA, this burden is estimated to be greater than the
cumulative burden of other infections, including
influenza and tuberculosis. Furthermore, 71% of
HAIs are caused by bacteria that are resistant to
antimicrobials, including bacteria that are resistant to
final-line antimicrobials, such as carbapenem-resistant
Enterobacteriaceae (2).

In addition to respiratory, fecal-oral and sexual
transmission, the transfer of pathogens via surfaces
also plays an important role in human infections
(3,4). In hospitals, the probability of microbial
environmental spread can be influenced by the
tenacity of the circulation of microorganisms and
the presence of immunocompromised subjects (5,6).
The Worldwide Outbreak Database (7) is the largest
collection of nosocomial epidemics. According to
this database, the bacteria that play a main role in
epidemic events are Staphylococcus aureus (11.9%),
Klebsiella pneumoniae (7.9%) and Pseudomonas
aeruginosa (7.1%), followed by methicillin-resistant
Staphylococcus aureus (MRSA), Clostridium
difficile, vancomycin-resistant Enterococcus (VRE)
and Acinetobacter spp. (8). These microorganisms
can persist in the environment for hours to days
(and in some cases for months), especially if the
circulating bacteria are Klebsiella pneumoniae (from
2 hours to 30 months) and Pseudomonas aeruginosa
(from 6 hours to 16 months) (9). Their movement is
facilitated by the inadequate use of personal protective
equipment by healthcare workers. In fact, healthcare
workers have frequent contact with the equipment
present in patients’ rooms (accessories, bed, bedside
table, door or window handles), so they can easily
contaminate their hands or gloves. In addition, they
can transmit microorganisms using mobile phones, as
well as through the use of computers during healthcare
activities or surgical procedures (10). According
to Paleckyte et al. (11), the management of control
measures by healthcare workers is also associated
with multi-resistant bacteria. The lack of education
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and training on infection control policies and other
essential working practices remain a major barrier to
the effective implementation of control measures.

Among the different prevention methods necessary
to reduce the risk of infections in healthcare settings,
disinfection plays an essential role. The intervention
must be carried out by choosing the disinfectants that
best meet the needs of use. These products, depending
on the mechanism of action, can block the reproduction
of the microorganism (bacteriostatic action) or prevent
it completely (bactericidal, virucidal, fungicidal or
sporicidal action). Their effectiveness and speed of
action are linked to various factors including the
type of disinfectant adopted, the conditions of use,
the microbial species on which to act, the presence
of organic substance. Also, in daily practice, method
of use, concentration, contact time, presence of
inactivating substrates can largely influence the
effectiveness of a disinfectant, influencing the
expected level of disinfection. For example, if a
high-level disinfectant (i.e. active across the entire
microbial spectrum, except for spores present in high
concentrations) is used at concentrations lower than
the effective ones or for an insufficient contact time
or in the presence of substances that interfere with the
action of the active components, certainly it does not
provide the expected results.

In recent years, there has been a growing consensus
on the need for improvement in the cleaning and
disinfection of surfaces in healthcare facilities (12).

During the COVID-19 pandemic, interest in
contrasting microbial contamination of surfaces has
increased significantly both in the community setting
(13-17) and in the healthcare setting (18-20). Some
authors have reported that SARS-CoV-2 is transmitted
by touching surfaces on which a sick person has
recently coughed or sneezed (21-23). Rooms occupied
by patients with multidrug-resistant organisms, if
not adequately disinfected, can represent a relevant
risk for transmission to other patients using the same
room (24). Thorough cleaning and/or disinfection of
surfaces, especially at the time of patient discharge,
are essential elements for an effective prevention
program. It is mandatory not only to use disinfectants
appropriately, but they must be effective (biocides)
on a broad spectrum of microorganisms if the risk
of patients developing infections from healthcare-
associated pathogens is to be reduced (25).

Among different disinfection products generally
used in the healthcare setting, the action of hydrogen
peroxide is particularly interesting for its bactericidal,
virucidal, sporicidal, and fungicidal properties (26,
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27). It is an oxidizing agent that works by producing
free hydroxyl radicals that can attack membrane
lipids, DNA, and other essential cellular components.
Oxidizing agents are used for hard surface disinfection
and high-level disinfection of medical devices (28).
Among the main advantages, hydrogen peroxide
has broad-spectrum activity as a biocide, which
includes effectiveness against bacterial endospores.
Furthermore, its decomposition does not produce toxic
by-products (29).

Although hydrogen peroxide has been used for
many years as a disinfectant, Bharti et al. 2022 (30)
underline that this molecule releases oxygen over time
as the product formed after the decomposition is the
mixture of hydrogen and water.

In 2015, a new formulation of 1.0% hydrogen
peroxide impregnated wipes (Incidin™ Oxy Wipe,
Ecolab Deutschland GmbH, Monheim am Rhein,
Germany) was first developed and launched in
the United States. It was called “enhanced” or
“accelerated” with Hi-speed H,O, because it allows
hydrogen peroxide to penetrate microorganisms faster
and more efficiently and can be used as a ready-to-
use cleaner and disinfectant against bacteria and
viruses. Recently, these wipes have been introduced
in Italy (Incidin™ Oxy Wipe, produced by Ecolab srl,
Vimercate - MB, Italy).

The aim of this study is to evaluate the effectiveness
of Incidin™ Oxy Wipe, whether in the form of wipes
or liquid disinfectant, against some microorganisms
of nosocomial origin using different laboratory
techniques in order to verify whether different
methods confirm the same results.

Methods

The effectiveness of Incidin™ Oxy Wipe wipes
(dimensions 20 x 20 cm) made of viscose (40%)
and polyethylene terephthalate (60%) was tested
against bacteria and fungi (specifically, five strains of
nosocomial origin and five reference strains) divided
into three different groups:

Group A (nosocomial strains subjected to disinfectant
treatment): methicillin-resistant Staphylococcus
aureus (MRS A), Carbapenem-resistant Pseudomonas
aeruginosa (CR-PA), Klebsiella pneumoniae
carbapenemase (KPC), Aspergillus fumigatus and
Candida parapsilosis.

Group B (reference strains subjected to disinfectant
treatment): P, aeruginosa (NCTC 10662) and S. aureus
(NCTC 6571) provided by the National Collection of
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Type Cultures; K. pneumoniae (ATCC 43816), A.
fumigatus (ATCC 46645), and C. parapsilosis (ATCC
22019) provided by the American Type Culture
Collection.

Group C (control strains: reference and nosocomial
strains not treated with disinfectant): group A
(Staphylococcus aureus, MRSA; Pseudomonas
aeruginosa, CR-PA; Klebsiella pneumoniae, KPC;
Aspergillus fumigatus and Candida parapsilosis) and
group B (P, aeruginosa NCTC 10662; S. aureus NCTC
6571; K. pneumoniae ATCC 43816; A. fumigatus
ATCC 46645 and C. parapsilosis ATCC 22019).

The strains of nosocomial origin were selected
from stock cultures preserved in glycerol at -80°C at
the Hygiene Laboratory of the University of Bari Aldo
Moro. Neither ethical approval nor patient consent
was deemed necessary, as we did not use patient data
or additional samples beyond those obtained during
routine laboratory work.

To ensure the viability and purity of the bacterial
strains, each strain was plated on Petri dishes
containing Brain-Heart Infusion Agar (BHIA; Biokar
Diagnostics, Beauvais, France). After incubation for
24 hours at 36°C + 1°C, individual colonies were
subcultured onto Triple-Sugar-Iron agar (TSI, Biolife
Srl, Milan, Italy) and incubated for 24 hours at 36°C
+ 1 °C. The same procedure was performed with the
fungal strains, using Petri dishes containing Sabouraud
gentamicin-chloramphenicol agar and incubating at
25°C for 24-48 hours (C. parapsilosis) and for five
days (A. fumigatus).

The study was conducted using three different
methods, and the tests were repeated three times for
each method and each strain.

1. Method I (stainless steel surface test)

Stainless steel sheets (42 cm? each) were plated via
sterile cotton swabs with 200 pl of each bacterial or
fungal suspension (in saline solution) at a concentration
of 0.5 McFarland (approximately 1.5 x 10® cfu/mL).
After spreading the suspensions, the plates were
dried at 30 °C for 1 hour to promote adhesion of
the bacteria/fungi to the surface. Immediately after
incubation, IOW wipes were streaked for 5 seconds
onto the steel surface contaminated with Group A and
B microorganisms, while Group C microorganisms
were not treated.

For each plate of A and B groups, a sterile swab was
smeared on the contaminated surface, then suspended
in 10 ml of neutralization solution (Easy Surface
Checking-Neutralization Rinse Solution; Liofilchem
Stl, Roseto degli Abruzzi, Italy) to block the action
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of the disinfectant.

According to UNI EN ISO 4833-1:2013 (31), for
the determination of the Total Bacterial Count (TBC),
1 mL of neutralization solution of each suspension and
the corresponding dilutions were mixed and plated
on Plate Count Agar (Microbiol Snc, Cagliari, Italy).
They were incubated at 30 + 1 °C and monitored daily
for 72 + 3 hours.

According to NF V08-059:2002 (32), for the
determination of Total Fungal Count (TFC), 1 mL
of neutralization solution and each dilution were
mixed with Sabouraud gentamicin-chloramphenicol
agar (Liofilchem, Roseto degli Abruzzi, Italy). The
samples were incubated at 25 + 2 °C and monitored
for 5 days.

Although the group C microorganisms did not meet
the disinfectant, swabs with neutralizer were also used
on these plates to standardize the methods used.

After incubation, the presence of colonies was
expressed as colony forming units per cm? (cfu/
cm?).

The arithmetic mean of each test per microorganism
was used to calculate the inhibitory effect of the test
product.

2. Method II (surface diffusion test)

Surface diffusion tests were performed in 90 mm
diameter Petri dishes containing Wurtz lactose agar for
bacteria, and Sabouraud gentamicin-chloramphenicol
agar (Liofilchem, Roseto degli Abruzzi, Italy) for
Fungi. Each plate was thoroughly inoculated with
sterile swabs that had been soaked in the respective
bacterial and fungal suspensions at a concentration of
0.5 McFarland (approximately 1.5 x 10® cfu/mL).

Meanwhile, under sterile conditions, 20 mm
diameter wipe discs were prepared and then placed on
the surface of each inoculated plate. Before starting
the experiment, we cut discs of different diameters
(5 mm, 10 mm, 20 mm) from the wipe under sterile
conditions. The results were comparable, but we opted
for the 20 mm disc because the inhibition zone was
more delineated and easily measurable. Furthermore,
given the filamentary structure of the wipes, making
20 mm discs was easier.

Plates inoculated with bacteria were incubated for
72 =3 hat30 £ 1 °C, those inoculated with fungi for
5 days at 25 + 2 °C. The effectiveness of the test was
evaluated by measuring the diameter of the microbial
inhibition zone around the discs. Microorganisms were
considered susceptible when the zone of inhibition
was > 28 mm in diameter. This value is given by the
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diameter of the disc (20 mm) plus an inhibition of four
mm to the left and to the right of the disc.

3. Method 111 (well diffusion test)

The discs were removed to evaluate the presence
or absence of underlying growth (33).

In agreement with other authors (34,35) we
wanted to carry out the diffusion test in the well to
evaluate the effectiveness of the product to be studied,
making some modifications. This test was performed
in 90 mm diameter Petri dishes containing Wurtz
lactose agar for bacteria, and Sabouraud gentamicin-
chloramphenicol agar (Liofilchem, Roseto degli
Abruzzi, Italy) for Fungi. A direct suspension of
colonies of each test isolate was prepared in sterile
0.9% saline solution. Turbidity was adjusted to 0.5
McFarland (approximately 1.5 x 10® cfu/mL). Agar
plates were thoroughly inoculated with each test
suspension by swabbing.

For each plate, three wells were made, one larger
(diameter 10 mm) and two smaller (diameter 5
mm), filled respectively with 100 ul and 50 pl of
disinfectant liquid obtained by squeezing and twisting
the wipes.

The reason that led us to apply two smaller holes
is that their sum corresponds to a large hole and
therefore we can understand if the inhibiting effect
is achieved with both two half doses and a full dose
of disinfectant. The effectiveness of the test was
evaluated by measuring the diameter of the microbial
inhibition zone around the well. Microorganisms were
considered sensitive when the zone of inhibition had
a diameter > 7 mm for small holes and > 14 mm for
large holes. For the small one, a 5 mm diameter hole
was considered containing 50 mcL plus 1 mm on
the right and 1 one the left with a total diameter of
7 mm, while for the large one, as there was a double
quantity of disinfectant (100 mcL), the limit was set
at 14 mm. The plates for bacteriological investigations
were incubated at 30 + 1 °C for 72 + 3 h, while for the
mycological ones at 25 + 2 °C for 5 days.

In order to obtain the certainty of the results from
the two repetitions, the values from the two small wells
were expressed as an average value.

Results
The results are given below for each of the

individual methods and refer to the mean value
obtained from the tests carried out in triplicate.
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Table 1 - Results obtained from the stainless steel surface test (Method I), expressed as the average value of three time for each strain tests.

Surfaces treated with wipes H,0O,

Surfaces no treated with wipes H,O,

Group A Group B Group C

Tested strains - - -
Nosocomial strains Reference strains Control

(cfu /cm?) (cfu /cm?) (cfu /cm?)
Staphylococcus aureus (MRSA) 0 0 260
S. aureus (NCTC 6571) 0 0 270
Pseudomonas aeruginosa (CR-PA) 0 0 250
P. aeruginosa (NCTC 10662) 0 0 280
Klebsiella pneumoniae (KPC) 0 0 280
K. pneumoniae (ATCC 43816) 0 0 300
Aspergillus fumigatus 0 0 330
A. fumigatus (ATCC 46645) 0 0 350
Candida parapsilosis 0 0 290
C. parapsilosis (ATCC 22019) 0 0 300

1. Method I (stainless steel surface test)

Incidin™ Oxy Wipe wipes soaked in H,O, resulted
effective on all strains tested in triplicate (100%):
the strains of Group A (nosocomial strains) and B
(reference strains) treated with H,O, wipes produced
negative results (0 cfu /cm? each). On the contrary,
the Group C strains (control strains) tested as controls
developed colonies with a bacterial load between 250
and 350 cfu/cm? (Table 1).

2. Method II (surface diffusion test)
All the strains examined presented an inhibition
zone > 28 mm in diameter, therefore they were all

considered sensitive to the action of the disinfectant.
However, a difference in inhibition values between
bacteria and fungi was detected. In particular, MRSA
strains were the most sensitive (40 mm), followed by
KPC (31 mm), P. aeruginosa (30 mm), A. fumigatus
and C. parapsilosis (30 and 29 mm, respectively).
When the discs were removed, no bacterial or fungal
growth was detected. An example of the surface
diffusion test is shown in Figure 1.

Group C strains (control strains) tested as controls,
not having come into contact with the disinfectant,
didn’t register any inhibition (Table 2).

Figure 1 - Inhibition halos of bacterial and fungal growth on the strains tested: Staphylococcus aureus (MRSA) (A), Pseudomonas aeruginosa
(CR-PA) (B), Klebsiella pneumoniae (KPC) (C), Candida parapsilosis (D) and Aspergillus fumigatus (E).
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Table 2 - Results obtained from the surface diffusion test (Method II), expressed as the average value of three time for each strain tests.

Tested strains

Group A e B treated with wipe discs

Group C, as control

Inhibition growth (mm)

Inhibition growth (mm)

Staphylococcus aureus (MRSA) 40 mm 0 mm
Pseudomonas aeruginosa (CR-PA) 30 mm 0 mm
Klebsiella pneumoniae (KPC) 31 mm 0 mm
Aspergillus fumigatus 30 mm 0 mm
Candida parapsilosis 29 mm 0 mm
3. Method III (well diffusion test) Discussion

Satisfactory results were obtained with both
5 mm and 10 mm diameter holes. The inhibitory
effect obtained from the two smaller holes is roughly
equivalent to the inhibitory effect obtained from one
large hole. In fact, after repeating this method three
times, the average values deriving from the inhibition
zone measurements in triplicate were calculated: S.
aureus MRSA was the most sensitive (mean value
of big and of two small hole 30 mm), followed by P.
aeruginosa CR-PA and Klebsiella KPC (mean value
of big and two small hole 18 and 15 mm, respectively).
As regards the fungal strains, Candida parapsilosis
was more sensitive (big hole 20 mm, mean value of
the two small hole 10 mm) than Aspergillus fumigatus
(big hole 12 mm, mean value of the two small hole 8
mm) (Figure 2).

The effective use of disinfectants is part of a
multibarrier strategy to prevent HAIs. The surfaces
are generally considered non-critical items because
they meet intact skin. Therefore, contact with surfaces,
although in a healthcare environment, is wrongly
considered to pose minimal risk of causing infection
in patients or nosocomial staff. Even today, the routine
use of germicidal substances to disinfect hospital
surfaces and other non-critical objects are object of
debate across the world (36, 37).

Indeed, environmental surfaces can potentially
contribute to cross-transmission of HAIs. Some
authors have pointed out that it is easy to transfer
microorganisms from the hands or gloves of healthcare
workers to patients and from patient to patient, because

Figure 2 - Inhibition halos of bacterial and fungal growth on the strains tested: Staphylococcus aureus (MRSA) (A), Pseudomonas aeruginosa
(CR-PA) (B), Klebsiella pneumoniae (KPC) (C), Aspergillus fumigatus (D) and Candida parapsilosis (E).
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Table 3 - Results obtained from the well diffusion test (Method III), expressed as the average value of three time for each strain tests on big

and small hole.

Tested strains

Group A e B treated with wipes H O,

Group C, as control

Inhibition growth (mm)

Inhibition growth

Big hole Small hole (mm)
Staphylococcus aureus (MRSA) 30 30 0
Pseudomonas aeruginosa (CR-PA) 18 15 0
Klebsiella pneumoniae (KPC) 18 15 0
Aspergillus fumigatus 12 8 0
Candida parapsilosis 20 10 0

the healthcare worker’s contact with the contaminated
environment is as likely as the direct contact with
a patient (25, 38). Likewise, all the equipment
usually used in hospitals for patient care (e.g., X-ray
machines, instrument trolleys, sphygmomanometers,
stethoscopes, electronic thermometers), including
walls, tabletops, bedside tables, bed bars and header,
mobile phones, personal computers, etc., can be
contaminated and, consequently, represent a potential
source of infection (39).

An article researched epidemiological and
microbiological data regarding the use of disinfectants
on non-critical surfaces (40). Other meta-analysis
studies (41, 42) have shown that patients admitted
to hospital are more likely to contract nosocomial
infections if the room had previously been occupied
by HAI-positive patients (43, 44).

Surfaces represent a real and important source
of transmission of pathogenic microorganisms in
hospitals (14, 45), therefore careful disinfection leads
to a decrease in surface contamination and to the
reduction of HAIs (25, 46).

Various factors such as the characteristics of the
built environment, the circulation of staff, patients,
and visitors can increase the type and quantity of
microorganisms present in the environment and lead
to cross contamination (39). Also, climatic conditions
(in particular, the degree of humidity) can influence the
survival of environmental microorganisms (47, 48).

Considering these issues, surface disinfection
becomes a fundamental infection prevention
practice. Scientific evidence (25, 49) has shown that
appropriate surface disinfection is a key practice
in reducing the incidence of HAIs, as conventional
disinfection procedures performed with inappropriate
products do not always eliminate pathogens from the
environment.

Numerous products are listed in the guidelines
for disinfection and sterilization in healthcare.

Among these, hydrogen peroxide is one of the most
effective (50). These data are consistent with a study
that evaluated the in vitro antibacterial activity of
five disinfectants used in hospital practice (phenolic
compounds, quaternary ammonium compounds,
sodium hypochlorite, alcoholic compounds, hydrogen
peroxide). Hydrogen peroxide was the most active
against both clinical isolates (K. pneumoniae sensitive
and resistant to carbapenems, MRSA, P. aeruginosa,
Enterococcus faecalis) and environmental isolates (P,
aeruginosa) (33). Other studies have evaluated no-
touch automated room disinfection (NTD) systems.
The most used in healthcare facilities are hydrogen
peroxide aerosol systems, H O, vapor systems, and
ultraviolet C radiation systems (51, 52). Some authors
(53) have evaluated the bactericidal activity of products
based on 0.5% hydrogen peroxide, both alone and in
combination with other molecules with disinfectant
activity. The study was carried out on stainless steel
surfaces against Gram-positive and Gram-negative
bacteria. The best results were obtained when the
molecule was tested in combination with other
antimicrobial products against Enterococcus hirae
and P. aeruginosa compared to S. aureus.

Inrecent years, the use of ready-to-use disinfectants
in the form of pre-moistened wipes has become
widespread (54). These wipes are made of different
materials to allow the disinfectant to act differently on
different surfaces (23, 24). Kelley et al. (55) tested five
wipes with different contact times (30 seconds, one
minute, two minutes, three minutes, and 10 minutes),
one impregnated with 0.5% hydrogen peroxide and
four based on quaternary ammonium compounds at
different concentrations. Only the hydrogen peroxide
impregnated wipes were more effective against S.
aureus and P. aeruginosa. It was hypothesized that
hydrogen peroxide performed better due to the shorter
contact time (1 minute) compared to quaternary
ammonium impregnated wipes (55).
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The disinfection process using a wipe impregnated
with a disinfectant can be divided into two parts
(mechanical action and disinfectant action) which
make up the overall decontamination activity. The
wipes include a cleaning process by mechanical
action, which is performed by the healthcare worker
and is capable of removing organic dirt and at the
same time acting as a disinfectant. It is important
to consider that during the rubbing process with the
wipe, some microorganisms may simply be transferred
from one part of the surface to be treated to another,
rather than being removed. This mechanical action
depends on the retention capacity of the wipe and the
bactericidal activity of the disinfectant adsorbed on
the wipe, including the intrinsic properties of the wipe
such as surface energy, fabric structure and fiber type,
as well as the pressure applied, the number of steps
and the type of microbial adhesion mechanism (54,
56). In addition, the bactericidal activity is mainly due
to the disinfectant solution that the type of wipe can
release onto the surface. Depending on the interaction
between the wipe and the disinfectant, the amount and
concentration of the active ingredient, the absorbency
of the wipe and the amount of solution released onto
the surface are important predictors of effectiveness.

To the best of our knowledge, our study is the first
scientific contribution evaluating the effectiveness of
wipes impregnated with 1.0 % hydrogen peroxide
(Incidin™ Oxy Wipe) in the “enhanced” and
“accelerated” formulations (Hi-Speed H,0,™) and
containing highly specific plant-based surfactants.
This product allows the hydrogen peroxide to penetrate
microorganisms faster and more efficiently. The study
was conducted on both nosocomial bacteria known to
be multidrug-resistant and fungi, using three different
methods. All the results confirmed the effectiveness of
this molecule on the strains tested, with no differences
between the nosocomial and reference strains (ATCC
and NCTC). If we consider the product data sheet,
Incidin™ Oxy Wipe leaves no toxic residue after use
as it decomposes into oxygen and water, without any
risk to the user or the environment. Furthermore, the
product is considered an effective cleaning agent,
presents no health risks for operators, requires
short contact times with surfaces and has excellent
compatibility with materials. These latter claims were
not the subject of our study and, to our knowledge, are
not supported by other experiments. It is our intention
to expand this investigation, increasing the number of
strains to be tested, including other microorganisms
responsible for HAIs such as Acinetobacter baumanii,
E. coli, Serratia marcescens, Clostridium difficile and
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vancomycin-resistant Enterococcus and verifying
their effectiveness on other types of surfaces normally
present in healthcare facilitieZs (e.g. glass, wood and
plastic). However, in our opinion, the introduction
of Incidin™ Oxy Wipe into common disinfection
procedures could contribute to reducing the number
of hospital infections, with a reduced consumption of
antibiotics planned in the therapeutic protocols and a
consequent reduction in healthcare costs. Furthermore,
the use of pre-impregnated wipes allows us to reduce
the quantity of water and disinfectant solutions that
are thrown into the sewage every day (57).

In addition to laboratory research, we would like to
verify the effectiveness of the wipes directly on ward
surfaces and investigate environmentally sustainable
disinfection techniques that are effective against
multi-resistant microorganisms. Considering that
these studies are scarce in the literature (58), it will be
necessary in the near future to enhance research on the
effectiveness of disinfectants in hospitals to reduce the
incidence of cross-contamination and avoid chemical
damage to patients and healthcare workers.

Conclusions

The role of the hospital environment in the
transmission of HAIs is still debated across the
world. However, scientific evidence supports the
hypothesis that, in addition to hand disinfection,
surface disinfection is one of the most important
prevention tools to limit the transmission of pathogens
in healthcare facilities. Surfaces in the immediate
vicinity of the patient and surfaces with high hand
contact or frequent skin contact should be disinfected
regularly. It is important to observe proper protocols
such as the use of the appropriate disinfectant, the
correct dosage, complete wetting, and exposure times,
without neglecting the practicality of the method to
be used depending on the circumstances; otherwise,
disinfection could be less effective.

Our study demonstrates that the Incidin™ Oxy
Wipe 1.0 % hydrogen peroxide-based wipes have an
evident and significant antimicrobial action against
all the microorganisms examined (Gram positive and
Gram-negative bacteria, Fungi). The different methods
used confirmed the same results.

These data underline that the tested wipes can
exert an effective disinfectant action in the healthcare
environment and represent a valid aid in the
prevention of HAIs, especially against multi-resistant
microorganisms.
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This environmental remediation action could be
used as a prevention tool in indoor environments,
especially where disinfection processes can be
particularly complex.
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Riassunto

Efficacia delle salviette al perossido di idrogeno per la disinfe-
zione delle superfici nelle strutture sanitarie

Introduzione. I1 metodo corretto di disinfezione delle superfici
negli ospedali ¢ uno strumento essenziale nella lotta alla diffusione
delle infezioni nosocomi causate da microrganismi multiresistenti.
Attualmente, in commercio sono disponibili numerosi disinfettanti
che possono essere utilizzati contro diversi microrganismi. Tuttavia,
1 efficacia delle diverse molecole attive ¢ controversa in letteratura.

Disegno dello studio. Lo scopo di questo studio ¢ stato quello di
valutare | efficacia delle salviette a base di perossido di idrogeno (1.0
%) e tensioattivi di origine vegetale altamente specifici, contenuti
nei prodotti H,0,™ (Hi-speed H,0,™), contro alcuni microrganismi
ospedalieri.

Metodi. L efficacia delle salviette ¢ stata testata contro ceppi
nosocomiali e di controllo di Staphylococcus aureus resistente alla
meticillina, Pseudomonas aeruginosa resistente ai carbapenemi,
Klebsiella pneumoniae carbapenemasi, Aspergillus fumigatus e
Candida parapsilosis. Nello specifico, Iattivita in vitro ¢ stata va-
lutata utilizzando tre diverse tecniche: test su superficie di acciaio
inossidabile, test di diffusione superficiale e test di diffusione in
pozzetto.

Risultati. I tre diversi metodi testati confermano la buona efficacia
delle salviette contro i pitt comuni batteri multiresistenti e contro i
funghi.

Conclusioni. Questi dati mostrano che le salviette testate po-
trebbero essere un valido complemento al processo di disinfezione
e potrebbero aiutare nella prevenzione delle infezioni correlate
all’assistenza sanitaria.
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