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Abstract

Introduction:

The oral cavity is an ideal medium for bacterial growth. Exposure to
microorganisms through blood and saliva have a high risk for transmission of
infectious diseases. Constant usage of dental instruments promote proliferation
of microbes and pose potential risk to immunocompromised patients.
Bioluminometer can be used to instantly verify the contamination.

Materials and Methods:

Samples were taken using ultrasnap swabs at areas of high exposure, especially
the dental tray and dental light. The microbial load was measured using the
Hygiene bio luminometer and the results were analysed statistically.

Results:

There was a significant decline in microbial load post disinfection. It can be
inferred that regular disinfection protocells need to.be maintained in order to
protect both patients and healthcare professionals.

Conclusion:

The use of a luminometer to measure microbial load is highly useful as its fast
and can.verify the load instantly. Disinfection in regular intervals causes
significant decrease in contamination and hence, a protocol needs to be
followed after every consultation to prevent disease transmission. It can also
pinpoint the high exposure areas that need regular disinfection so that the
disinfection can be used with more caution.
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1. INTRODUCTION

The oral cavity is an ideal medium for
bacterial growth. It harbours over 700
species of bacteria which can lead to spread
infections among dental professionals and
other patients (1). These are also other
infection microbes present which pose
equal harm if expelled into the
surroundings. The working environment of
dentists leaves them exposed to hazards and
health concerns due to the microorganisms
that reside in the oral cavity.(2)

Aerosolization of contaminants can lead to
the development of several airway and
respiratory diseases. Therefore, preventive
strategies need to be implemented to
monitor and control microbial
contamination. Many culture based
methods are being used to do so.But, they
are highly time consuming. Alternatives
that are rapid and accurate are required for
effective use in the field.(3)

Exposure to microorganisms has a high risk
of transmission of infectious diseases. The
production of aerosols and splatter are a
major concern as their pathogenic capacity
is high due to the combination of water,
tooth and material debris, plaque, blood and
saliva mixture. (4)Aerosolized microbes
are due to the active performance of high
powered handpiece utilisation. Not only
does it cause splatter, it can serve as space
for proliferation.

Since the occurrence of viral diseases such
as SARS and different variants, dental
practice must be considered as a possible
source of transmission.(5) Constant use of
dental instruments promotes proliferation
and poses a risk to immunocompromised
patients.(6)

Portable ATP bio luminometers have been
used in the food industry to monitor
effectiveness of cleaning.(7) It has been
suggested that it can be adapted and put to
use as an indicator of surface soiling and
cleanliness in hospital settings. (8)The
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alternative of microbiological monitoring
offers the advantage of quantitative results
for changes in surface lods, but requires
time and technical expertise. Portable
bioluminometry measures ATP residues
and vyields quantitative results. ATP is a
proxy for a broad range of contaminants as
its the energy currency. Bio Luminometers
can be used to indicate different ATP levels
and in the process, the microbial load. Our
team has extensive knowledge and research
experience that has translate into high
quality publications (9-18), (19-28).

The aim of this study is to analyse the
microbial load in a dental operatory,
specifically the dental light and dental tray
which are highly exposed to humans.

2. MATERIALS AND METHODS

Sample Collection

Swabs were taken using ultrasnap swabs at
high exposure areas, here, dental tray and
dental light area. Swabbing was done in a
criss cross pattern. The area was swabbed
in a square of about 4 by 4 sqg.inches
(10x10cm). Pressure was applied to pick up
surface residue and penetrate any biofilm
present. Swab was rotated on all sides to
collect samples on all sides of the swab tip.
Swabs were taken pre and post disinfection.

Bioluminometer

The load was measured using Hygiena
Systemsure Plus. This model has a
Pass/Caution/Fail result and programmed
Pass/Fail limits that can be set by the user.
The results are shown in the form of
RLU(Relative Light Units), the units of
measure used in bioluminescence. The
device contains a natural enzyme which
produces a simple bioluminescent reaction
on contact with ATP. The quantity of light
generated is directly proportional to the
amount of ATP present in the sample.

Disinfectant

Disinfection was done using sodium
hypocholorite from a branded source.
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Disinfection was done for 20-30 secs per
area and for each instrument. Disinfectants
contain active substances containing
bactericidal or virucidal activity. 400ml of
liquid sodium hypochlorite is mixed with
20L of water, making a 0.1% solution.
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3. RESULT AND DISCUSSION

There was a significant decline in microbial
load post disinfection ( Figure 1). It can be
inferred that regular disinfection protocols
need to.be maintained in order to protect
both patients and healthcare professionals.

100.75
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Figure 1: Graph depicting significant decline in microbial load post disinfection.

Bioluminescence is a result of a
biochemical reaction.
Luciferin/Luciferase+ATP+02—>light
output. The substrate combines with ATP
and O2 and results in a decay, causing
photon emission. The RLU output is
directly proportional to the amount of ATP
collected from the sample. A high RLU
reading indicates a large amount of ATP
and presence of contaminants. (29). The
bacterial/microbial count showed
significant decline post disinfection in both
tray and light areas. There was less
reduction in microbial load in the tray area.
That may be due to the constant usage of
instruments and handling them by hand.
Though the disinfection method yielded
good results, other aspects such as
efficiency of friction, frequency of
disinfection and sterilisation need to be
considered.(30)

This makes it clear that regular disinfection
can aid reduction of microbial load and

prevent proliferation. The values of the
ATP bioluminescence assay showed a
significant difference. Our team has
extensive  knowledge and  research
experience that has translate into high
quality publications (31), (32), (33), (34),
(35,36), (37), (38), (39), (40), (41), (42),
(43), (44).

It is highly necessary to protect not only the
patients, but also the healthcare
practitioners. (45).

4. CONCLUSION

Hospital borne infections are quite
detrimental and are not easy to tray in
comparison to other infections.
Disinfection in regular intervals is highly
necessary to be followed as a protocol. The
cleaning and disinfection processes reduced
the microbial load of the inspected surfaces.
The values of the ATP bioluminescence
assay showed the significant difference
between pre and post disinfection.
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Furthermore, the use of a luminometer in
highly crowded areas such as shops and
malls can decrease risk of infection. It can
also pinpoint high exposure areas that
require regular disinfection and hence
disinfection can be made use of in a more
cautious way.
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