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ABSTRACT

Poly ethylene oxide is an uncrosslinked, non-ionic linear hydrophilic polymer with a variety of molecular weights.
PEO is used to make it, and it offers a number of beneficial qualities for medication delivery and antibacterial uses.
The antibacterial activity of polyethylene oxide (PEO) at various concentrations as (80, 40, 20, 10 g/ml) against
bacteria in Gram-positive Staphylococcus aureus, Streptococcus pyogenes and Lactobacillus sp. and Gram-neg-
ative Enterobacter bugandensis, E. coli, Pseudomonas aeruginosa and Klebsiella pneumonia was investigated
in this study. The disk diffusion experiment was used to assess the antimicrobial activity of PEO, as well as each
isolate’s minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). PEO is shown
to have strong broad-spectrum antibacterial action against the bacteria studied, that inhibition zone increase their
width inversely proportional to PEO concentration, and has even outpaced the efficacy of certain medicines. PEO
had MICs ranging from 10 to 20 g/ml, as well as MBCs of 20 to 80 g/ml. In additional studies, PEO was discovered
to be strongly associated with the cell of bacteria, which contributed to its inhibitory impact on bacterial invasion
and growth. PEO at an appropriate dose effectively decreased bacterial growth. PEO is highly recommended as a
cost-effective antibacterial treatment, Specifically, ectopic infection treatment without the risk of bacterial strains
becoming antibiotic-resistant.
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INTRODUCTION

The growing concern about the rise of more
drug-resistant strains of bacteria, viruses and fun-
gi and that endangers people’s life and health en-
courages the rapid development of microbiologi-
cal safety materials. It is expected that, as a result
of the SARS-CoV-2 coronavirus pandemic, there
will be a significant increase in the material used
as antimicrobial coatings in the next years [1].

Nosocomial infections are caused by bacte-
ria such as Escherichia coli, Streptococcus and
Staphylococcus in the United States, 2 million pa-
tients are affected each year and result in 90,000
fatalities [2]. Microbial infections are a concern
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that impacts more than just hospitals. Many bac-
teria can produce an exopolysaccharide matrix, a
protective matrix of DNA, proteins, and polysac-
charides, when they are deposited on item surfac-
es (EPS). Biofilms are microbial colonies that are
encased with EPS. It’s 1000 times more difficult to
destroy germs after they’ve formed a biofilm [3].
Synthetic polymer materials are employed in wa-
ter, ventilation, and other composites systems be-
cause they degrade slowly. These are ideal condi-
tions for the long-term colonization of materials
by microbes, and they may serve as a breeding
ground for harmful germs [4].

Polyethylene oxide (PEO) is a biocompat-
ible, non-toxic and water soluble polymer with
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a wide range of applications, including conduc-
tive with carbon black, cosmetics (personal lubri-
cants, emulsions, skin creams), medical products
and gene therapy [5-10]. Graft copolymers based
on PEO have been studied for a number of quali-
ties as well as methods to improve and change
their capabilities [8-9]. These materials have been
employed in a variety of applications, including
lithium batteries, drug delivery systems, elasto-
mer production, nanotechnology [6, 10—14], also
biomedical implants [15, 16].

In this study, we try to shed light on the isola-
tion of different pathogenic bacteria in different
human location and their susceptibility test pat-
terns, then, the antibacterial activity of PEO were
study against the same isolate of pathogenic bac-
teria to evaluate their capacity.

MATERIALS AND METHODS

Bacterial isolates

The bacteria were isolated from patients of
mouth infection at Hillah Teaching Hospital. For
isolation and purification, all samples were cul-
tured on MacConkey’s and blood agar plates at
37 °C for 24-48 hours. Vitek 2 compact system
(Biomérieux) confirmed all of the isolates.

Solution and media

Hi-Media, a Mumbai, India-based compa-
ny, provided Mueller-Hinton agar and Mueller-
Hinton media. Polyethylene oxide (PEO) and
dimethyl sulfoxide (DMSO) were provided by
Polyethylene Oxide (PEO) and Dimethyl Sulf-
oxide (DMSO), respectively (Zhengzhou Dong-
yao Nano Materials Co., Ltd. China). Doxycyclin
(DO-30), Ciproflolothin (KF-30), Clarithromycin
(CLR-15), Novobiocin (NV-5) and Methicillin
(ME-5) were among the antibiotic disks ordered
(Bioanalyse, Turkey).

Antibacterial activity of PEO

PEO antibacterial activity, was tested against
Gram-positive Lactobacillus sp., Staphylococ-
cus aureus and Streptococcus pyogenes as well
as Gram-negative E. coli, Enterobacter bugan-
densis, Pseudomonas aeruginosa and Klebsiella
pneumoniae, which were kept on nutritional
agar slants. The antibacterial activity was deter-
mined using the recommendations of the (CLSI)

Clinical and Laboratory Standards Institute. [17].
A disk diffusion assay is performed to assess an-
tibiotic sensitivity and PEO against the bacteria
under research, with triplicates utilized in dilu-
tions of PEO concentrations (80, 40, 20, and 10
pg/ml) by using deionized and sterile water. All
isolates initially incubated at room temperature
for 15 minutes before being transferred to 37 °C
for a period overnight. After a time of incubation,
was seeing the inhibition zone around the well
recording as a positive results. Using digital Ver-
nier calipers, the diameter of the inhibitory zone
was measured [18].

The determination of a minimum inhibitory
concentration (MIC) and the minimum
bactericidal concentration (MBC) [19]

Beforebeingusedtocreate 0.5 McFarland, the
bacteria isolates were grown overnight at 37 °C.
After generating a total of 10 ml of nutritious
broth medium in tubes, all samples was kept
in an aseptic environment infected with 1ml of
the appropriate bacterial suspension with about
(108 CFU/mL). Four PEO dilutions (80, 40, 20,
and 10) as well as a negative control were pre-
pared in deionized sterile water (free PEO). All
tests were conducted in triplicate for each iso-
late. Overnight at 37 °C, the infected sets were
incubated. After time of incubation, the visual
turbidity within every tube was assessed. There
is no turbidity at the lowest concentration is con-
sidered the MIC for all tested isolate. MIC tubes
with no seen turbidity when incubated overnight
at 37 °C on nutrient agar plates. The MBC was
determined by monitoring the development of
bacterial colonies and identifying the concentra-
tion that indicated no growth.

RESULTS AND DISCUSSION:

According to the findings of the present
study (100 samples), the most common Gram
positive bacteria isolated from human infec-
tions were Streptococcus pneumonia (10%),
Staphylococcus aureus (18%), and Lactoba-
cillus sp. (12%), in addition to Gram negative
bacteria Escherichia coli (20%), Enterobac-
ter bugandensis (13%), Klebsiella pneumonia
(10%), and Pseudomonas aeruginosa (10%).
Table 1 shows the results.
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Table 1. Bacterial isolates from odontogenic infection,
by number and percentage

Antibiotic sensitivity testing was performed on
each species of bacteria using a modified Kirby-
Bauer disc diffusion method. As indicated in the
image, Antibiotics that are selective are the most ef-
fective widely utilized in bacterial infection to dem-
onstrate their impact on various populations (1-7).

Antibacterial activity of PEO

Bacterial isolates Total % PEO demonstrates that multidrug microor-
Strep. pneumonia 10 10 ganisms are evaluated for potent broad-spectrum
Staph. aureus 18 18 antibacterial action. Were compared the effects
E. coli 20 20 of several antibiotics on pathogenic isolates of
Entero. bugandensis 13 13 bacteria. The Figures 1 to 7 explains that all anti-
Lacto. sp. 12 12 biotic discs used were ineffective against bacte-
Kleb. pneumonia 10 10 rial isolates tested. PEO polymer showed diam-
Pseudo. aeruginosa 17 17 eter of inhibition zone as clearly directly propor-
Total 100 100 tional with the decreased of PEO concentrations

that exceeded the effectiveness of several medi-
cines. 10 pg/ml concentration of PEO gaves
highest inhibition zone area against the bacterial
pathogenic isolates, 18 mm appeared maximum
zone of PEO inhibition against Staphyloococcus
aureus (Fig. 1) and the least isolate was affected
in the sensitive in comparison with the select-
ed antibiotic discs followed by Streptococcus
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Figure 1. Antibacterial activity of PEO on Staphyllococcus auerus
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Figure 2. Antibacterial activity of PEO on E. coli
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pneumonia (Fig. 4). Second sensitive bacterial PEO causes a quick loss of integrity of the
isolate to PEO is E. coli as in Figure 2, finally = bacterial cell membrane, as well as the produc-
Enterobacter bugandensis, P. aeurogenosa and tion of reactive oxygen species (ROS), includ-

Step. pnumonia (Fig. 3, 4 and 6). ing superoxide species, which contributes to
Enterobacter
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Figure 5. Antibacterial activity of PEO on K. pneumonia
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Figure 7. Antibacterial activity of PEO on Lactobacillus sp.

biomolecule destruction [20]. Acquisition of non-
susceptibility to at least one antibacterial antibi-
otic or category among three or more antibacte-
rial antibiotics or categories was characterized
as minimal residual illness [21]. All results was
agreed with other study the Zhang and Chen [22]
explain that PEO have ability to inhibited multi-
drug-resistant bacteria (MDR).

Table 2. PEO MIC and MBC to pathogenic isolates
of bacteria

30

The determination of the minimum
inhibitory concentration (MIC) and the
minimum bactericidal concentration (MBC)

Table 2 reveals that the value MIC of PEO
was 10 to 20 pg/ml, and the MBC was 20 to 80
ug/ml, with Staph. aureus having the highest sen-
sitivity followed by other bacteria.

CONCLUSION

Bacterial isolates MIC MBC According to the findings of this investiga-
ug/ml Hg/ml tion, PEO has a significant inhibitory and anti-
Strep. pneumonia 10 20 bacterial impact on selected pathogenic isolates
Staph. aureus 20 40 of bacteria from the human infected mouth. Be-
E. coli 20 80 cause of its efficient capacity to suppress bacte-
Entero. bugandensis 20 40 rial growth, PEO is highly suggested antibacterial
Lacto. sp. 10 20 agent as a low-cost substitute, particularly in ma-
Kleb. pneumonia 20 40 terials used to create toothpastes, mouthwashes,
Pseudo. aeruginosa 20 80 and dental fillings.
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