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ABSTRACT

Different brands of mobile phones from undergraduate students were
examined as a possible route of bacterial infections. The study reveals
that the total plate count of analyzed android mobile phones was within
the range of 3.2 x 10" - 1.92 x 10" where as that of button phones range
from 1.1.2 x 10’- 2.24 x 10’ .The result of morphological and
biochemical characteristics of bacteria isolates from the samples shows
that a total of three isolates were identified and they includes;
Staphylococcus auerus and Escherichia coli and Klebsiella pneumonia
with The result revealing that 50% of the isolates was Eschericia coli
showing that it was frequently isolated from the phones closely
followed by S.aureus that made up 44% of the isolates from the

mobile phones. The isolates were susceptible to majorly four out of the seven antibiotics

used. The three isolates were susceptible to Vancomycin especially K. pneumonia that was

100% susceptible to vancomycin. This has indeed revealed the possibility of our personal

item being a source of bacterial infection if not properly guarded.
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INTRODUCTION

Fomites, a non-living object such as tables, rails, bedding, towels, toys and barbed wire that

can harbor disease-causing organisms(Free Dictonary, 2018). Mobile phones are Fomites,
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inanimate objects which, when contaminated, can serve as a route to transfer pathogenic
microorganisms from one person to another. These objects can become contaminated from
person's hands, body fluids and secretions or respiratory droplets settling on their surfaces
(Sehgal et al., 2020). For instance Fomites in hospital environment which involves different
objects that normally comes in contact with the patient, such as toilet seats, door handles and
shared equipment; other, less commonly mentioned objects include hair, clothing, bedding,
and eating and drinking utensils. This means of transmission depends on the ability of the
microorganism to survive outside the human body. Infection is known to spread through the
following procedures; Escape from the host or primary reservoir of the infectious agent, and
then it moves onto the new host, Entry to the new host, leaves from the new host (Rouse and
sehrawat, 2010; Rencare, 2012). Different pathogens have different modes of transmission,
either via respiratory pathogens which are usually airborne and intestinal pathogens are
normally regularly consumed in water as well as food. The main routes of transmission are
Person-to-person direct or indirect contact touch as observed in cold or flu and some
communicable diseases, Air with infective spores of microorganism trapped in it which can
be inhaled to cause diseases(Ryan and Ray, 2004). Microbes need nutrients to multiply so
they can get into our food at any point, either from the raw material to finished product.
Therefore a lot of caution must be taken in food production, water is equally another route of
disease transmission. Insects are not left out here they can equally cause and transmit
diseases. A study [Rencare, 2012], which investigated toilets, floors and high touch surfaces,
reported that 15 out of 25 were contaminated and that the highest contamination was found
on toilets (Weaver et al., 2022). They found viral RNA on surfaces in three out of five patient
rooms, while no contamination was found on floors. Similar findings were obtained in
another study [Brent et al., 2019] which sampled common room surfaces, toilets, and
personal items. A total of 134 samples tested, 114 (85%) were found to be contaminated with
SARS-CoV-2 RNA. These included floors under beds, bedside tables or bed rails, toilets,
personal phones and remote controls. In one study [Robert and Fred, 2009], where samples
were collected from high touch surfaces including bed rails, sinks, computer keyboards,
clinical equipment, ward telephones and other surfaces, a total of 114/218 (52.3%) surfaces
were found to be contaminated with SARS-CoV-2 RNA.

Transmission from fomites involves microbial deposition on surfaces that have been in
contact with contaminated secretions from disease victims, this appears common and has

been linked to many cases of transmission(Ananta et al., 2023) The infection usually moves

Wwww.wjert.org ISO 9001: 2015 Certified Journal 71




Onyinyechi. World Journal of Engineering Research and Technology

via contact with infected humans or animals or occasionally from environmental sources
(e.g., soil). Fomites also can play a significant role whereby some diseases are more easily
spread through fomites than others (Trent, 2005; Seventer and Hochberg 2016). However,
several factors can be a pointer as whether bacteria on a fomite can successfully transmit to a
human (Study blue 2016; Torgesen et al., 2015). These factors include: the type of bacteria or
virus on the fomite, how much bacteria or virus can lead to infection, the temperature of the
room, the humidity of the room, the porosity of the fomite. Sneezing and coughing can spread
germs onto surfaces either through the droplets released from the sneeze or cough itself or
through germs from the sneeze or cough getting onto the hands, which then come into contact

with fomites (Torgesen et al., 2015).

Flushing the toilet can spread urine and fecal-associated pathogens through the air and onto
other surfaces, including faucets, textiles such as towels or face cloths, or toothbrushes. Hand
driers in public bathrooms can also spread pathogens through the air(NIH, 2019; Michelle et
al., 2004). Transmission via the hands is the most common type of disease spread. It leads to
other fomites being infected through direct contact, which is why hand washing is so
important in the fight against the spread of infectious disease. It was only in the 1980s that
the role of a person’s environment and the objects or fomites within it was properly studied
concerning the spread of disease. Practicing good hygiene such as washing hands after
sneezing, coughing, or using the toilet, remains one of the most effective ways of reducing
the risk of fomite transmitted diseases, as well as the use of appropriate disinfectants. As at
the 1500s, fomites (or fomes) were first thought of as “seeds of disease,” found in the clothing
of infected individuals that spread contagious materials even in long distances by indirect
human contact [Garcia, 2009]. Today, fomites are generally considered as any inanimate
object that, when contaminated with infectious organisms, can serve as a means of
transferring disease-causing agents to a new human host. Because people in industrialized
countries spend approximately 90% of their time indoors [Margret et al., 2002], the most
important fomites for contamination and transmission tend to be those found in the built
environment and those that humans frequently come into direct contact with, such as
doorknobs, countertops, medical equipment, handrails, clothing, and mobile phones. As our
understanding of microbes in the built environment has greatly expanded in the last decade,
so has our understanding of fomites and their role in the transmission of infectious agents and
other microbial matter to and from humans. Inanimate objects which become contaminated

with pathogenic bacteria and then spread infection to others are often referred to as fomites.
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Most outbreaks of infection associated with inanimate objects are caused by items like

mobile phones, that should be sterile but have been contaminated [Philip et al., 2017].

In another related study [Ananta et al., 2023] in trying to assess the relationship between
organism on environmental surface and nosocomial infection, they virtually ruled out the
environment as a significant vector for nosocomial infections. Although it has always been
acknowledged that bacterial pathogens in fomites could be a possible risk factor in
nosocomial infection, there is no study to confirm the presence of such pathogens in this
locality. In another study carried out in Kano state, Nigeria, weekly before surgery for 30
weeks at the Murtala Mohammed Specialist Hospital MMSH, Kano between January and
August 2009. Exactly 1,620 samples were collected from 27 sources in the three operating
rooms namely; Operating Lamp (OPL), Floor (FL), Wall (WL), Sink (SK), Suction tube
(ST), Forceps (FC), Scissors (SC), Trolley (TR) and Anesthetic machine (ANM), one
hundred and eighty (180) samples were obtained from three operation beds by sweep plate
method. The theatre rooms screened were Main, Gynecology and Maternity. A lot of
discoveries were made that further buttresses the possibility of fomites being a route of

transmission where they harbor numerous infectious materials.

MATERIAL AND METHODS

Materials

Equipment and instruments

The following equipment/instrument were used: forceps, wire loop, Bunsen burner, autoclave
(Olympic), oven, incubator, weighing balance, spatula, masking tape, cotton wool, nose
mask, syringe, hand glove and aluminum foil. The following glass wares were used in this
study: pipette, petri dish, beakers, conical flasks, slides, test tubes, glass rod, measuring

cylinder.

Chemicals and Reagents
The following reagents and chemicals that were used in this study includes: sterile water,

Dimethyl Sulphur Oxide, normal saline.

Media
The following media were used for this research work., Nutrient broth, Nutrient agar and

Muller Hinton agar, Eosin methylene Blue agar, mannitol salt, Macconkey agar, salmonella-
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shigella agar. All media were prepared aseptically according to the manufacturers’

instruction.

Antibiotics
The following antibiotics were used, Oxacillin, Amikacin, Imipenem, Erythromycin,

Vancomycin, Ciprofloxacin, Gentamicin.

Study Area

The study area is Abakaliki town in Ebonyi State located in south eastern part of Nigeria. It is
located at 64 kilometers southeast of Enugu. Abakaliki is situated on latitude 6°20°N and
longitude 8°06E.

Sample Collection

Exactly 20 different brands of mobile phones used by undergraduate students (being active
users of mobile phones) were collected and examined for this research work. The swabs from
the samples were transported to the microbiology laboratory of EBSU, Abakaliki where they
were analyzed following standard techniques in Microbiology (Anie et al., 2017).

Analysis of Samples

Sterile cotton wool swab sticks were prepared by making the cotton wool end wet with
physiological saline. These were used to swab various parts of the mobile phones (AOAC,
1995).

Determination of Plate Count

Standard plate count method proposed by AOAC, (2004) was used to determine the total
aerobic colony count of the samples. Only plates with moderate growth were counted. The
average microbial loads of the samples obtained from the different samples were expressed as

colony forming units per Milliliter (Cfu/ml).

Isolation and Identification of Bacteria Isolated from mobile phone Samples

Mac Conkey agar, Eosin methylene Blue agar, mannitol salt and salmonella — shigella agar
were employed for the isolation of bacteria for the purpose of identification. Mac Conkey
agar was used to isolate lactose fermenting gram negative bacteria, Eosin methylene Blue
agar was used for the selective isolation of enteric coliforms, mannitol salt agar was used for
the selective isolation of salt-tolerant bacteria and salmonella — shigella agar was used for the

isolation of enteric bacilli particularly Salmonella and Shigella species. All plates were
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incubated at 37°C for 24 hours. Identification of bacteria isolates was based on the standard

culture, morphological and biochemical methods (CLSI, 2015).

RESULTS
The total plate count of the analyzed android mobile phones was within the range of 3.2 x 10°
to 1.1.2 x 10° with RD phone having the highest bacterial count of 112. This result is as

shown in Table 1 below.

Table 1: Total Bacterial count of isolates from mobile phones.

Sample | Bacterial | Colony forming
code count unit
TC 16 3.2x10°
IN 48 9.6x10°
IP 56 1.12x10°
IT 104 2.08x10°
TS1 80 1.6x10°
TS2 56 1.12x10°
IN5 68 1.12x10°
RD 112 2.24x10°
SM 88 1.76x10°
NT 92 1.84x10°
IPX 96 1.92x10°
IPX2 18 3.6x10*
IPX3 56 1.12x10°
1P13 101 2.02x10°
1P132 85 1.7x10°
IP11 72 1.44x10°
TC2 107 2.14x10°
TC3 69 1.38x10°
RD 29 5.8x10°
RD3 53 1.06x10°

The result equally revealed that 50% of the isolates was Eschericia coli showing that it was
frequently isolated from the phones. This is closely followed by S. aureus with 44%, this

result is as shown in Table 2 below.

Table 2: Percentage Frequency Distribution Of Isolates.

S/No | ISOLATES FROM MOBILE | PERCENTAGE
PHONES DISTRIBUTION
1 | S.aureus 8(44)
2 | Klebsiella pneumonia 1(6)
3 | Eschericia coli 9(50)
TOTAL : 18
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The percentage susceptibility of isolates against different antibiotics is as shown below in
Table 3. The isolates were susceptible to majorly four out of the seven antibiotics used. The
three isolates were susceptible to vancomycin especially K. pneumonia that was 100%

susceptible to vancomycin.

Table 3: Percentage Susceptibility Of Isolates Against Different Antibiotics.

sampleisolates | NSO lox M| va | cip |Ak| cN E
isolates

S. aureus 8 0 | 0 |3(375)|5(625) | 0 0 0

E. coli 9 0 | 0 |2(22.2) [2(22.2)| 0 |2(22.2)) | 3(33.3)

K. Pneumoniae 1 0 0 100 0 0 0 0

OX= Oxacillin; IM= imipenem; VA= vancomycin; CIP= ciprofloxacin; AK= Amikacin;

CN= gentamicin; E= erythromycin

DISCUSSION

This review summarizes our understanding of fomite (mobile phones) contamination and
possible risk of associated human health risks in the environment from fomites. A total of 20
mobile phones were swabbed aseptically and all had visible growths after incubation. A total
of three bacteria genera were observed.

Different brands of mobile phones from undergraduate students were examined as a possible
route of bacterial infections. The study reveals that the total aerobic plate count of analyzed
android mobile phones was within the range of 3.2 x 10" to 1.1.2 x 10’. The result of
morphological and biochemical characteristics of bacteria isolates from the samples shows
that a total of four isolates were identified and they includes; Staphylococcus auerus, and
Escherichia coli. Klebsiella pneumonia with Staphylococcus aureus being most frequently
isolated bacteria. This result is in line with the findings of Tong et al., (2015) that isolated a
total of eight bacteria genera and four fungal species were observed. The following bacterial
pathogens were isolated; Escherichia coli, Proteus Mirabilis, Proteus vulgaris, Pseudomonas
aeruginosa, Staphylococcus aureus, Streptococcus spp, E. faecalis, Coagulase negative staph
and Salmonella choleraesius. The percentage susceptibility of isolates against different
antibiotics shows that the isolates were susceptible to majorly four(eryhthromycin,
vancomycin, ciprofloxacin and gentamicin) out of the seven antibiotics used. The three
isolates were susceptible to mostly vancomycin especially K. pneumonia that was 100%
susceptible to vancomycin. This result was equally in line with Brent et al., (2019) that used

similar antibiotics on the isolates from different type of fomite which revealed the antibiotic
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sensitivity pattern of bacterial pathogens isolated from fomites in the operating room theatre.
The quinolone (Ofloxacin) and the cephalosporin (Ceftriaxone) showed encouraging results.
The tetracycline and cotrimoxazole show no sensitivity against the bacterial organism. The
result equally revealed that 50% of the isolates were Eschericia coli showing that it was
frequently isolated from the phones. This is closely followed by S. aureus with 44%, this
might be due to unhygienic practices of some students that can lead to high percentage of
Eschericia coli from the phone samples. This result was in line with Brent et al., (2019). That
reported that out of 900 samples screened for bacteria, 210(23.3%) yielded growth, while

120(57.1%) were recognized clinical pathogens.

CONCLUSION
Fomites should be regarded as a possible source of nosocomial infection since bacteria from
them can be carried from the hands of handlers to the unsuspecting individuals within their

contacts.
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