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The use of facemask as a protection measures against the dust and communicable
diseases has been a common practice. Surgical mask, in particular provide some form
of protection against these threats. However, if used improperly or reused, these
masks could become carriers of diseases, counteracting their protective measures.
The relation of the mask use frequency and extent of microbial contamination has not
been properly explored. This study aims to determine the bacterial and fungal profile,
bacterial load and assess the antimicrobial susceptibility of bacteria isolated from the
one day and three day used mask. The research was conducted from December 2023
to August 2024 at the Microbiology Laboratory of Padmakanya Multiple Campus.
Samples from the inner surface of surgical masks were processed using serial dilution
on Plate Count Agar (PCA) for bacterial counts by the spread plate technique, and
incubated at 372C for 24 hours. Fungi were cultured on Potato Dextrose Agar (PDA)
at 259C for 5 days. Additional media such as Mannitol Salt Agar, Blood Agar, Chocolate
Agar, M-Endo Agar, and Cetrimide Agar were used for bacterial and fungal analysis.
Out of 20 masks used for one day, no fungal growth was detected, and 45% (9 masks)
showed the presence of Staphylococcus spp., and no bacteria were found on the
remaining masks. In contrast, 20 facemasks reused for three days yielded 22 bacterial
isolates. The predominant bacterial species was Staphylococcus aureus (14 isolates,
63.64%), and the most frequent fungal species was Aspergillus spp. (12 isolates, 60%).
Compared to one-day used masks, the three-day reused masks showed a higher
microbial load and diversity. Notably, all S. aureus (100%) were methicillin -resistant
(MRSA) and showed resistant to multiple -lactam antibiotics including Penicillin-G,
Oxacillin, and Amoxicillin. Gram-negative isolates, however, remained largely
sensitive to tested antibiotics. The study highlights increased microbial
contamination with prolonged facemask reuse, underscoring the importance of
timely replacement and proper mask hygiene to prevent potential health risks.

Introduction

Despite their protective role, facemask can act as

A facemask is a protective covering for the mouth and
nose, typically made of cotton or polypropylene (a type
of plastic), used by people to protect themselves from
infectious agents such as bacteria, viruses, and fungi.
After COVID-19, facemasks became a vital piece of
personal protective equipment. When the COVID-19
pandemic broke out, many nations introduced the
requirements of wearing masks in public areas such as
hospitals, colleges, and marketplaces (Martinelli et al,
2021). Facemasks were traditionally used in surgical
departments of hospitals to prevent post-surgery
infections from spreading through the mouth and
nasal cavities of doctors and staff. Before COVID-19, the
use of facemasks was not as common among the
general public (Ding et al, 2023). The effectiveness of
facemasks in controlling respiratory viral transmission
has been well documented (Chhabra et al, 2024).

reservoirs for microbial contamination. However,
frequent use of the mask creates the ideal humidity and
temperature for microbial growth. Among the micro-
organisms found in masks Staphylococcus aureus,
Streptococcus spp., Pseudomonas spp. endospore
forming Bacillus spp., Acinetobacter spp. and
Escherichia coli are the common causes of serious
infections in communities and hospitals. Moreover,
fungi like Aspergillus spp., Candida spp., Penicillium
spp., Cladosporium spp. have also been seen frequently
isolated from masks (Kisielinski et al,, 2024). This risk
increases when marks are often adjusted by hand,
transferring microbes from surroundings (Ibarra-
Estrada et al, 2022). Cotton masks, in particular retain
more moisture than surgical masks, creating conditions
favorable microbial growth and persistence (Delanghe
etal, 2021).
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Although, the presence of microbes on masks is
established, research has largely focused on viral
protection and respiratory droplets prevention, while
microbial contamination and resistance pattern have
received less attention. The role of masks as potential
fomites, especially when used multiple days without
proper cleaning or disposal, has not been adequately
explore (Ibarra-Estrada et al, 2022). Given that human
saliva actually includes 100 million bacteria per milliliter
and is home to several pathobionts, the potential for
masks harbor and transmit harmful microorganisms is
significant (Delanghe et al, 2021). Yet the bacteria load,
species diversity, and antimicrobial resistance of
contaminants on reused masks remain poorly studied.
Monitoring microbial diversity and antimicrobial
resistance in masks is crucial to address the emerging
threat of antimicrobial resistance.

Therefore, this study aims to address gap investigating
microbial diversity on facemasks worn for a single day
and those reused for three consecutive days.
Additionally, the study aims to quantify and compare
the bacterial load between one-day-used and three-
day-reused facemasks. Furthermore, it assesses the
antimicrobial susceptibility patterns of the bacterial
isolates to understand their potential resistance
profiles shedding light on potential health. The findings
also provide evidence on the health risks associated
with reused facemasks and raise public awareness
about safe facemask practices.

Methods

A cross-sectional, descriptive study was conducted among
the students of Padmakanya Multiple Campus. A total of
surgical mask samples were collected, 20 masks used for
asingle day (6-10 hours), and 20 masks reused over three
consecutive days (Photograph 1 and 2). Used Surgical
masks were collected from the students of Padmakanya
Multiple Campus. The Masks were carefully folded inward
and hold by the ties aside. The collected sample was kept
in a zip-lock plastic bag. The collected sample was labeled
accordingly by sample code.

The collected sample from the student was brought
into the microbiology lab. The inner and outer layer of
the masks was separated. The inner part of the mask
was taken and kept in 10 ml saline water for 10
minutes. The collected water was further processed
to a serial dilution from 10-! to 10-3. Dilution of 10!
was inoculated in Mannitol Salt Agar (MSA), Blood
Agar (BA), Chocolate Agar (CA), M-Endo Agar
(photograph 3, 4, & 5), Cetrimide Agar and dilution of
10-3was inoculated in Potato Dextrose Agar (PDA) and
Plate Count Agar (PCA) by spread plate technique
(Cheesbrough, 2006)

Bacteriological Identification

The sample was inoculated in the culture plate and
incubated at 37°C for 24 hours for bacteria.
Enumeration of bacteria was done on Plate Count Agar
(PCA). All types of colonies were counted on both one
day used and three days reused facemask. Then, a
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comparison of one day used and three days reused
facemasks was performed accordingly. Blood Agar was
used for the isolation and identification of Streptococcus
spp- The hemolytic colony was selected, and subculture
was done on nutrient agar. Gram staining and
biochemical tests were performed to confirm the
presence of specific bacteria. For the identification of
Staphylococcus aureus, Mannitol Salt Agar was used.
The yellow fermented colony was selected, and
subculture was done on Nutrient Agar. After 24 hours
of incubation at 372C the subculture plates were taken
out and Gram’s Staining, Catalase, and Oxidase tests
were performed. The Coagulase test was performed as
confirmatory test for Staphylococcus aureus. Similarly,
for the identification of E.coli, M-Endo agar was used.
The green metallic colony was selected, and a
subculture was done on Nutrient Agar. After 24 hours
of incubation at 37°C, the subculture plates were
taken out and Gram Staining, catalase, oxidase, and
biochemical test were performed. The presence of MR
positive, SIM positive, TSIA A/A, which is yellow in
colour, was observed in both slant and butt. H2S gas
was produced, confirming that the bacteria are E. coli.
Similarly, for the identification of Pseudomonas spp,
Cetrimide agar was used. The green colony was
selected and subcultured on a Nutrient Agar plate. After
24 hours of incubation at 37°C, the subculture plate
was taken out and Gram staining, catalase, oxidase, and
biochemical tests were performed. The presence of
Citrate positive and TSIA alkaline/alkaline that is in
both slant and butt red colour was observed, and also
HzS gas was produced, which confirms the organisms
were Pseudomonas spp. (Cheesbrough, 2006).

Fungal Identification

After culturing the sample on PDA, the plates were
incubated at 20°C for 5 days. Fungal colonies were
collected using cellophane tape and transferred onto a
glass slide containing 2-3 drop of lactophenol cotton
blue stain. The prepared slides were observed under a
microscope. Aspergillus spp., Yeast and Mucor spp.
were identified from the reused facemask. Fungal
identification was done according to hypha and spore
morphology. Although some fungi were not identified
due to a lack of spore formation (Cheesbrough, 2006).

Antibiotic susceptibility testing

In this process, all identified Staphylococcus aureus,
Streptococcus spp., E.coli, Pseudomonas spp. isolates
were subjected to antibiotic susceptibility tests by the
modified Kirby-Bauer disc diffusion method. Three to
five colonies of bacteria were taken and transferred to
a tube containing 5 ml of nutrient broth, mixed gently
until a homogenous suspension formed, and then
turbidity was observed in the bacterial suspension.
Then the tube was incubated for 4 hours at 379C. After
4 hours, the tube was taken out from the incubator and
the bacterial suspension was then swabbed over the
entire surface of the MHA plate using a sterile cotton
swab. Antibiotic discs were applied within 15 minutes
using sterile forceps on the surface of the medium and
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incubated at 37°C for 24 hours. The zone of inhibition
of growth around each disc was then measured in
millimeters, and zone diameter interpreted in
accordance with standard as sensitive, intermediate,
and resistant antibiotics. In this study, the antibiotic
disc used are Nitrofurantoin (300mcg), Ampicillin
(10mcg), Norfloxacin (10mcg), Cefoxitin (30mcg),
Amoxycillin (10mcg), Oxacillin (1mcg), Penicillin-G
(10mcg), and Chloramphenicol (30mcg) (CLSI, 2024).

Screening of Methicillin Resistant S. aureus (MRSA)

Screening of MRSA was based on disc diffusion method
using Cefoxitin (30 mcg). Diameter of zone of inhibition
of < 21 mm was considered as methicillin resistant
(MRSA) whereas diameter of zone of inhibition = 22
mm was considered as Methicillin Susceptible
(MSSA)(Magiorakos et al, 2012 and CDC, 2006).

Screening of MDR

When the organisms show resistance to more than
three different class of antibiotics was taken as multi-
drug-resistant isolates (Magiorakos et al, 2012 and
CDC, 2006). In this study, three different classes
of antibiotics were chosen. They are Nucleic acid
inhibitors  (Nitrofurantoin, Norfloxacin), Protein
Synthesis (Gentamicin), Cell-wall inhibitor (Ampicillin,
Cefoxitin).

Table 1: Total bacterial count in 1 day used mask and
three days reused mask

Sample (Code One day used Three days
No.) mask (cfu/ml) reused mask
(cfu/ml)
(Mo1) 4.6 x 104 3.48 x 105
(M02) 4.8 x 104 3.28 x 105
(M03) 5.5 x 104 2.88 x 105
(M04) 6.0 x 104 2.64 x 105
(M05) 4.8 x 104 2.56 x 105
(M06) 4.7 x 104 2.52 x 105
(M07) 6.1 x 104 2.96 x 105
(M08) 6.2 x 104 2.88 x 105
(M09) 4.4 x 104 2.72 x 105
(M10) 4.2 x 104 2.56 x 105
(M11) 4.7 x 104 3.12 x 105
(M12) 4.9 x 104 3.00 x 105
(M13) 5.2 x 104 2.68 x 105
(M14) 5.5 x 104 2.64 x 105
(M15) 5.2 x 104 2.52 x 105
(M16) 5.0 x 10* 2.48 x 105
(M17) 4.9 x 104 2.48 x 105
(M18) 5.1 x 104 3.08 x 105
(M19) 4.8 x 104 2.64 x 105
(M20) 4.4 x 104 2.52 x 105

Growth status of bacteria in used masks

Out of 20 samples of facemask used for one day that
was collected for the study, 45% showed bacteria
growth positive. All the growth-positive isolated
bacteria were Staphylococcus spp. Similarly, in three-
day reused surgical masks, bacterial growth was
observed in all samples (100%).

Quality control

Quality control and regular evaluation of laboratory
equipment, reagents, and media were done before
performing experiments. For the standardization of the
Kirby-Bauer test for the performance testing of the
antibiotics and MHA, the control strain of S. aureus was
tested primarily. The strict aseptic condition was
maintained while carrying out all the procedures
(Cheesbrough, 2006).

Data analysis

All the raw data obtained from the laboratory
investigations were tabulated and presented in a
defined table and were statistically analyzed by using
MS Excel for frequency calculation. The collected
samples were categorized into one day used mask and
three days reused mask.

RESULTS

Total bacterial count in surgical mask

For the counting of bacteria, serial dilution was done
from 101 to 10-3. From 10-3 the bacteria were
inoculated in plate count agar. The total bacterial count
in one day used masks ranged from 4.2 x10%to 6.2 x104
CFU/ml and three days reused masks ranged from 2.48
x105to 3.48 x105 CFU/ml (Table 1).

Out of 20 reused surgical mask for three days, in which
22 bacteria were isolated and identified, from the
sample, 4 different species of bacteria were detected.
Among all the samples, the highest number of bacteria
isolated was Staphylococccus aureus 14/22 (63.64%)
followed by Streptococcus spp. 3/22 (13.64%) (Figure
1 and photograph 6).
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Figure 1: Frequency of bacteria in three days reused
mask

Isolation of fungi

In all the 20 samples of facemask that were used for
a day, no fungal growth was reported. However,
the fungus grew in the mask that were used for three
days. Among all the colonies observed, three species of
fungi were observed. They were Aspergillus spp.,
(Photograph 8) Mucor spp. and Yeast. Among isolated
species of fungi, the highest number of fungi was
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Aspergillus spp. 12/20 (60%) followed by Mucor spp.

5/20 (25%) (Table 2).

Table 2: Number of samples with isolated fungi

Organism No. of sample
Aspergillus spp. 12/20 (60%)
Mucor spp. 5/20 (25%)
Yeast 1/20 (5%)

Antibiotic susceptibility pattern of Staphylococcus
aureus isolates

The most susceptible drugs for S. aureus were
Gentamicin (100%) (Table 3). Likewise, S. aureus was
resistant to Cefoxitin (100%), Penicillin-G (100%),
Oxacillin  (92.85%), and Amoxycillin (92.85%).
Similarly, S. aureus was intermediate to Amoxycillin
(7.14%) and Oxacillin (7.14%). This confirms
Gentamicin is significantly more effective while others

No fungal growth 2/20 (10%) show high resistance.

Table 3: Antibiotic Susceptibility pattern for Staphylococcus aureus isolates

Organism Antibiotics Disc content Antibiotic Susceptibility Pattern
Sensitive Intermediate Resistant
S. aureus (n=14) Gentamicin (30mcg) 14(100%) - (0%)
Amoxycillin (10mcg) (0%) (7.14%) 13(92.85%)
Oxacillin (Imcg) (0%) (7.14%) 13(92.85%)
Cefoxitin (30mcg) (0%) - 14 (100%)
Penicillin-G (10mcg) (0%) - 14 (100%)

Antibiotic susceptibility pattern of Streptococcus spp. isolates

The most susceptible drugs for Streptococcus spp. were found Gentamicin (100%). Likewise, Streptococcus spp.
was resistant to Cefoxitin (100%), Penicillin-G (100%), Oxacillin (100%) and, Amoxycillin (100%) (Photogragh
7). This confirms Streptococcus spp. is significantly more resistant to Amoxycillin, Oxacillin, Cefoxitin, and
Penicillin-G compare to Gentamicin (Table 4).

Table 4: Antibiotic Susceptibility pattern for Streptococcus spp isolates

Organism Antibiotics Disc content Antibiotic Susceptibility Pattern
Sensitive Intermediate Resistant
Streptococcus Gentamicin (30mcg) 3(100%) - (0%)
Spp N=3 Amoxycillin (10mcg) (0%) - 3(100%)
Oxacillin (1mcg) (0%) - 3(100%)
Cefoxitin (30mcg) (0%) - 3(100%)
Penicillin-G (10mcg) (0%) - 3(100%)

Antibiotic susceptibility pattern of Pseudomonas spp. isolates

The most susceptible drugs for Pseudomonas spp. were found Gentamicin (100%) and Norfloxacin (100%).
Likewise, Pseudomonas spp. was resistant to Oxacillin (100%), Ampicillin (100%), and Chloramphenicol (50%).
Similarly, Pseudomonas spp. was intermediate to Chloramphenicol (50%). Pseudomonas spp. exhibits high
variability in resistance. Gentamicin and norfloxacin are significantly more effective compared to Oxacillin and
Ampicillin (one way ~ANOVA, P=0.0025, F=21.00) as shown below in Table 5.

Table 5: Antibiotic Susceptibility pattern for Pseudomonas spp. Isolates

Organism Antibiotics Disc content Antibiotic Susceptibility Pattern
Sensitive Intermediate Resistant
Pseudomonas Gentamicin (30mcg) 2(100%) (0%)
Spp. N=2 Chloramphenicol (30mcg) (0%) 1(50%) 1(50%)
Norfloxacin (10mcg) 2(100%) (0%)
Oxacillin (Imcg) (0%) 2(100%)
Ampicillin (10mcg) (0%) 2(100%)
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Photograph 3: Beta-hemolytic colony Photograph 4: Yellow fermented colony
observed in blood agar of S. aureus in MSA

Photograph 5: Green metallic colony of Photograph 6: Streptococcus spp.
E. coli in M-Endo agar observed under 100x oil immersion

Photograph 7: AST of isolated Streptococcus Photograph 8: Aspergillus spp.
Spp- with antibiotic Gentamicin, observed under 40x
Cefoxitin, Amoxyrcillin,
Oxacillin and Penicillin-G
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Antibiotic susceptibility pattern of E. coli isolates

Norfloxacin (100%), Nitrofurantoin (66.67%) and
Gentamicin (66.67%) were found to be the most
effective drugs against E. coli (Table 6). Likewise, E.
coli was resistant to cefoxitin (100%), Ampicillin
(100%). Similarly, E. coli was intermediate to
Nitrofurantoin (33.33%) and Gentamicin (33.33%).

E. coli shows varying resistance levels to different
antibiotics. (F-statistic= 21.75, p=0.00006, One
way-ANOVA). Ampicillin and Cefloxitin both show
significantly higher resistance to Gentamicin,
Norfloxacin and Nitrofurantoin, with mean
difference 0.0 (95% CI: -1.5193 to 1.5193 (turkey’s
post hoc test).

Table 6: Antibiotic Susceptibility pattern for E. coli isolates

Organism Antibiotics Disc content Antibiotic Susceptibility Pattern
Sensitive Intermediate Resistant
Gentamicin (30mcg) 2(66.67%) 1(33.33%) (0%)
Norfloxacin (10mcg) 3(100%) - (0%)
E. coli Ampicillin (10mcg) (0%) - 3(100%)
=3 Nitrofurantoin (300mcg) 2(66.67%) 1(33.33%) (0%)
Cefoxitin (30mcg) (0%) - 3(100%)

Distribution of MRSA among S.aureus isolates

Among 22 isolates, 14(63.64%) were S.aureus. Out of
total S. aureus isolates, 14 (100%) were Methicillin
Resistant S. aureus (MRSA).

Distribution of MDR among Gram negative isolates

Among 22 positive isolates, 5(22.7%) were Gram
negative bacteria. All the Gram-negative isolates 5/5;
100%) shows no multidrug resistance.

DISCUSSION

Facemasks are used worldwide and become daily used
article of clothing accessories. Even in today,
Facemasks continue to be widely manufactured and
marketed in broad range of forms, shapes, and
materials. They are still regarded as one of the primary
measures for protection and control over the disease.
This can be accomplished with a variety of masks
available on the market. Simplified masks that cover
the mouth and nose and retain droplets are the main
means of avoiding transmission. This is useful when it
is not feasible to keep the 1.5 m minimum gap. Only a
small level of self-defense is provided by the masks
when worn properly (Matuschek et al, 2020).

In this study, Staphylococcus spp. was isolated from
45% of the samples of facemask used for a single day.
This was only the bacterial species that was isolated in
the study from a single day used mask. Staphylococcus
spp- was the commonly collected bacteria in a study
conducted by Lee et al. (2021), where he identified
Staphylococcus spp. as the most common pathogenic
bacterium in the 27 k-94 mask used for a single day by
208 healthy adults. This suggests that short-term masks
used facilitate the growth of skin-derived bacteria such
as Staphylococcus spp. which are naturally present on
human skin and mucous membranes.

In this study, out of 20 reused surgical masks for three
days, 22 bacteria were isolated and identified, and 4
different species of bacteria were detected. Among all
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the samples, the highest number of bacteria isolated
was Staphylococccus aureus 14/22 (63.64%), followed
by Streptococcus spp. 3/22 (13.64%), E. coli 3/22
(13.63%), and least isolated were Pseudomonas
spp. 2/22 (9.09%). Staphylococcus aureus is a well-
known bacterium linked to various diseases, especially
in immunocompromised individuals, making this a
remarkable discovery. Because E. coli and Pseudomonas
species are not usually associated with the human skin
microbiome and are frequently linked to more serious
illnesses, their presence is especially worrying. Their
existence implies that prolonged use of masks may
introduce and harbor germs from external sources,
possibly because of improper handling or storage of
the mask. In contrast, according to Nightingale et al.
(2022), 69 facemasks were collected from the staff. The
employment categories of facemask users were nursing
assistant (22.73%), nurse (12.12%), and administrative
or other (37.88%). Among 69 facemasks, 14.3% were
contaminated with Klebsiella pneumoniae, 13.0%
with Enterobacter spp., and 4.2% with Escherichia coli.
In nursing home healthcare workers, facemasks
were contaminated with many pathogenic and non-
pathogenic microorganisms. This contamination causes
a risk for transmission, if facemasks are not properly
used or not properly disposed of after wearing. Similarly,
according to Yousefimashouf et al (2023), research
conducted in 175 masks from staff working in Sina
hospital, nine species were detected in which 471
bacterial isolates were found. The most isolated bacteria
were coagulase-negative Staphylococcus spp. (28%)
followed by Acinetobacter spp. (20.8%), Pseudomonas
spp. (13.8%), Klebsiella spp. (3.8%) and Enterococcus
spp. (1.2%) were the least frequently found species.
Comparing this research with research done in this
study, out of 20 sample masks, 22 isolates of bacteria
including four species were detected in which
Staphylococcus aureus (63.64%) were followed by
Streptococcus spp. (13.64%), E. coli was (13.63%), and
Pseudomonas spp. (9.09%).
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According to Monalisa et al (2017), research
conducted in 36 surgical masks, there were the highest
isolates of bacteria (54%) of E. coli followed by S. aureus
(25%), Klebsiella spp. (5%), Enterococcus spp. (4%),
Pseudomonas spp. (3%), Enterobacter spp. (2%) were
found.

Moreover, the study observed no fungal growth in one
day used masks, but three day reused masks exhibited
the growth of three fungal species in 20 sample. There
are 12/20(60%) Aspergillus spp., 5/20(25%) Mucor
spp. 1/20 (5%) yeast and 2/20(10%) have no fungal
growth. In the fungal isolates, 60% were Aspergillus
spp., making it the most common species. According to
studies, fungi, especially molds such as Aspergillus,
grow vigorously in warm, humid environments, which
are often found in masks worn for extended periods.
Particularly in people with wunderlying medical
conditions like asthma or chronic obstructive
pulmonary disease (COPD), these fungi may be harmful
to lung health. In contrast, according to Merad et al.
(2023), 52 forensic healthcare practitioners who used
facemasks were collected for fungal isolation and
identification. 1-2 hours used facemasks contain 4%
of fungal contamination, whereas 5-6 hours used
facemasks contain 36% of fungal contamination. The
most isolated fungi were Alternaria spp. (32%),
Penicillium spp. (20%) Aspergillus spp. (16%) found
inside the area of the masks. According to Monalisa et
al, (2017), research conducted on 36 surgical masks
found that the highest isolates of fungi were Candida
(6%) and Aspergillus (1%).

Using masks for one day resulted in a total bacterial
count of 4.2x10% to 6.2x10% CFU/ml; however, after
three days, the counts were much higher, ranging from
2.48 x105 to 3.48x105 CFU/ml. These findings align
with research showing a gradual increase in microbial
colonization in Facemasks. The sharp increase in
bacteria highlights the importance of regularly
replacing masks and practicing good hygiene to lower
the risk of microbial contamination. In contrast,
research conducted by Ding et al, (2023) The total
number of bacteria on the inner surface of the mask
worn for 0.5 hours, 1 hour, 2 hours, 4 hours, and 5
hours was found to be 69 CFU/ml, 91.3 CFU/ml], 159.6
CFU/ml, 219 CFU/ml, and 879 CFU/ml, respectively.
Similarly, research conducted by Delanghe et al. (2021)
in 13 healthy volunteers facemask after 4 hours of
wearing were taken. Cotton mask contains 1.46x10°
CFU/mask and surgical masks contains 1.32x10*
CFU/mask. This suggests that when masks are reused
for long period of time shows more number of bacteria.

Similarly comparing the result of antimicrobial
susceptibility from Yousefimashouf et al. (2023) 75%
Staphylococcus aureus isolates were resistant to
Erythromycin, and they show very good susceptibility
pattern to ciprofloxacin (81.2%) but in this research
(63.64%) of Staphylococcus aureus showed completely
resistant to Cefoxitin (100%), Penicillin-G (100%),
Oxacillin (92.85%) and Amoxycillin (92.85%). Similarly,

9.09% of Pseudomonas spp. showed completely
resistant to oxacillin (100%), Ampicillin (100%), and
Chloramphenicol (50%) and sensitive to Gentamicin
(100%) and Norfloxacin (100%). Comparing these
results with result of Yousefimashouf et al. (2023)
shows that Pseudomonas shows the highest resistance
to Erythromycin (73.8%) and are sensitivity to
Gentamycin (61.5%). For E. coli out of (13.63%)
isolates, it shows completely resistant to cefoxitin
(100%) and Ampicillin (100%) and sensitive to
Norfloxacin (100%), Nitrofurantoin (66.67%), and
Gentamicin (66.67%). Comparing these results with
Yousefimashouf et al. (2023), E. coli shows highest
resistance by Ciprofloxacin (66.6%), and lowest
resistance is shown by Ampicillin (9.08%). Likewise,
(78.4%) of the E. coli strains were susceptible to
Gentamycin and Ampicillin antibiotics and lowest
sensitivity is shown by Ciprofloxacin (21.5%).

Among 22 isolates, 14 (63.64%) were S. aureus. Out of
the total S. aureus isolates 14(100%) were Methicillin
Resistant S. aureus (MRSA) and 0% were Methicillin
Sensitive S. aureus. Among 22 positive isolates, 5 were
Gram-negative organisms. Out of the total Gram-
negative organism isolates, 5 (100%) show no MDR.

Masks that are only used once have sparked concerns.
It has been discovered that masks can retain a
considerable number of germs even after only one use.
Bacterial retention on masks may be influenced by
external factors, respiratory moisture content, and the
length of usage, resulting in significant bacterial loads
that have been found on masks after repeated usage.
These investigations have unsettlingly shown that
these masks have a substantial incidence of germs,
including Streptococcus and Staphylococcus species.
This implies that bacterial contamination may worsen
if repurposed masks are handled, cleaned, or stored
improperly (Delanghe et al, 2021).

This study acknowledges certain limitations. Variation
in mask types, sample sizes, and research designs may
limit the generalizability of the findings. There absence
of selective media for Hemophilus restricted the
detection of this organism. Further research with larger
samples and broader microbial screening is required to
better comprehend the relationship between bacterial
load and mask reused.

Conclusion

This study demonstrates that microbial contamination
is significantly higher in reused surgical masks
compared to those used for a single day. Prolonged use
increases both the diversity and quantity of bacterial
and fungal pathogens, including Staphylococcus aureus,
Streptococcus species, E. coli and Pseudomonas spp.,
Aspergillus spp., Mucor spp. and Yeast. These findings
highlight the importance of proper mask hygiene and
caution against extended or repeated use of disposable
masks due to increased risk of microbial exposure and
potential health hazards. The greater contamination on
reused facemasks indicates their potential role in
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disease transmission. In the inner layer of a surgical
mask, detection of Methicillin-Resistant S. aureus
(MRSA) suggests the possibility of nasal MRSA carriage,
so it is necessary to examine and give proper treatment
to eliminate antibiotic-resistant bacteria.

A High rate of contamination occurs in mask after
repeated used of the same mask; therefore, public
should avoid reusing mask. Public health authorities
should establish thorough guidelines on proper mask
use, emphasizing correct practices, following hygienic
measures and timely changing out single-use masks.
Additionally, both public and healthcare professionals
should be informed about the potential risks associated
with reusing masks.
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