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ABSTRACT

Aim: To evaluate the effect of different cross infection control barriers on the intensity of the curing light.

Study Design: In-vitro experimental study.

Place and duration: Department of Operative and Pediatric Dentistry, The University of Lahore from January to March 2022.

Methodology: The intensity of the light-curing unit was measured using a radiometer. The intensity of light without using any
barrier was taken as control. Four barriers were used; polythene glove, latex glove, cling film wrap and standard barrier tape.
Ten measurements for each group were performed after placing each type of protection barrier and the average was taken. The

data was analyzed using SPSS v 22.

Results: The mean value for light intensity without using any barrier was found to be 737.6 mW/cm?2. The light intensity was
maximum for cling film, polythene glove, barrier tape and latex glove with mean values of 720.6 mW/cm?, 581.2 mW/cm?, 541.7
mW/cm? and 255.06 mW/cm? respectively. A comparison of the output values without barrier and with different barriers showed

a statistically significant difference with all barriers except cling film.

Conclusion: It was found that cling film, polythene glove and barrier tape could serve as a barrier to cover the tip of the light

curing unit.
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INTRODUCTION

Cross-infection control is a vital part of patient care in dentistry and
measures are taken to control the spread of infection within the
dental office. The use of effective and efficient cross-infection
control strategies prevent cross-contamination between patients
and the work team.

Light-cured resin composite restorations are widely used in
restorative dentistry.The tip of this light-curing unit i.e. the light
guide, comes directly in contact with the oral cavity and is therefore
a crucial instrument for spread of infection in the dental office®.
This light guide of the light curing unit is categorized as ‘semi-
critical’ by Center for Disease Control (CDC) as it is used within the
oral cavity and has high risk for contamination?.

Many methods have been employed in this regard to
minimize the spread of infection. The common methods include
wiping the light guide with a disinfectant, using autoclavable or
disposable guides and by covering it with a barrier®*. Each of
these methods has some implication associated with it. The use of
disinfectant causes damage to the light guides which affects its
output®®. Light-curing tips which could be autoclaved were
introduced, but it resulted in reduction in the transmission of the
light thereby losing its efficacy’. Single-use plastic light guides are
technique sensitive as the light intensity decreases if the sides
come in contact with the oral tissues. Another method is to place a
mechanical barrier to cover the tip of the curing light unit®. This
offers an inexpensive, non-invasive and efficient way to ensure
cross-infection control. However, this barrier may reduce the
intensity of the transmitted light which is delivered to the tooth
surface. This could jeopardize the polymerization of the composite
as the photoinitiators in the resin composite require appropriate
intensity of light for activation®. It has been reported that some
barriers may reduce the light intensity upto 35% making it sub-
optimal to cure the resin completely®. If light is insufficient, this
partially polymerized composite could compromise the properties
of the restoration as the incompletely cured composite has
reduced strength and durability.

Another consequence is increased marginal microleakage
which results in poor marginal adaptation resulting in recurrent
caries. This results in increased risk of failure of the restorations®®.
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Different translucent polyvinyl based barrier filmsare used by
the dentists for this purpose.

The aim of the current study was to evaluate the effect of
different cross infection control barriers covering the tip of light-
curing unit on the intensity of the light.

METHODOLOGY

This is in vitro experimental study conducted in the Department of
Operative and Pediatric Dentistry, University College of Dentistry,
The University of Lahore from January to March 2022.

Sample size calculation method: Sample size of 50 samples
was calculated (10 in each group) with 95% confidence interval
and 90% power of study and by taking expected mean intensity
value for control group and cure sleeve group as 573+6 and
559+11 respectively'?. Open epi software was used to calculate
sample size.

Inclusion and exclusion criteria: Not applicable to the study
design.

Data collection procedure: The intensity (mW/cm?) of the light-
curing unit was measured using a manual radiometer (Kerr
Corporation, Danbury, CT, USA). Curing light unit was fully
charged before taking the measurements. Light guide was cleaned
with an alcohol swab to remove any debris and the tip was held in
contact with the sensor of the radiometer at 90°.

The intensity of light without using any barrier was taken as

control. Four barriers were used in the study; polythene glove,
latex glove, cling wrap (food wrap) and standard barrier tape. It
was ensured that no seam or fold was present at the tip before
taking the reading. Ten measurements for each group were
performed after placing each type of protection barrier and the
average of the ten values was taken as the representative value
for that barrier.
Statistical analysis: The data was analyzed using SPSS v22.
Descriptive statistics were calculated as mean and standard
deviation. The normality of data was analyzed using Kolmogorov—
Smirnov test. Distribution was found to be normal. One-way
ANOVA was performed to compare the means of curing light
intensities. The values were compared using paired sample-t test.
P-value less than 0.05 was considered as statistically significant.
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RESULTS

The mean value for light intensity without using any barrier was
found to be 737.6mW/cm?. All the barriers used in the study
markedly affect the light output except cling film. The mean value
of intensity for different media is given in Table 1. In decreasing
order, the light intensity was maximum for cling film, polythene
glove, barrier tape and latex glove as shown in Figure 1. ANOVA
test for comparisonwas statistically significant with p-value of
<0.001. A comparison of the output values without barrier and with
different barriers showed a statistically significant difference with all
barriers i.e. polythene glove, barrier tape and latex glove except
cling film. The comparison is given in Table 2.

Table 1: Mean values for light intensity with and without using batrrier.

Std. Std.
Mean Deviation Error Min. Max.
Without barrier 737.60 | 36.26 11.47 686 799
Cling film 720.60 | 41.96 13.27 653 779
Polythene glove 581.20 | 78.54 24.84 476 716
Barrier tape 541.70 | 34.25 10.83 495 595
Latex glove 255.06 | 10.55 3.34 230 265

Figure 1: Graphical representation of light intensity with and without using
barrier.
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Table 2: A comparison of light output without using any barrier and with
different barriers.

Barrier Mean Difference Comparison

Cling film 17.0 0.92

Polythene glove 156.4 <0.001

Barrier tape 195.9 <0.001

Latex glove 482.5 <0.001
DISCUSSION

Light curing unit is an essential equipment in clinical dentistry. As
the tip of these light curing units comes directly in contact with the
oral cavity, it is important to sterilize it in order to prevent the
spread of infection. Different methods are used for cross infection
control and one of the most commonly employed method is the
use of a barrier’2, The use of this barrier reduces the light intensity
thereby resulting in incomplete polymerization of the composite.
The optimal level of light intensity for curing composites is
400mW/cm?*%, However, the recommended level of light intensity
is different for different brands of composite. Complete curing of
composite is imperative to attain the physical and mechanical
properties. Incompletely cured composite resin causes pulpal
irritation, sensitivity and recurrent caries'®. This reduces the
longevity of the restoration.

In our study, cling film barrier least affected the light output
from the light curing unit while latex gloves reduced it the most.
The results are consistent with an in-vitro study by Khode et al
which assessed the same barriers in their research®. However,
none of the barrier in their study reduced the output below the
optimal level of 300mW/cm?.

In our study, latex gloves reduced the output to 255mw/cm?
which is not optimal for polymerization of the composite. Therefore,
latex gloves cannot be used as a barrier on light curing tips. Similar
results were reported by McAndrew and colleagues who reported
that latex dental gloves affected the power output of light curing
units™4.

There are numerous factors which affect the light output
through the barrier including its transparency, thickness, presence
of folds and entrapment of air between the light glide and the
barrier'®Y”. In our study, it was observed that the transparent
barriers did not affect the light output compared to the opaque one
i.e. latex gloves. In our study, cling film barrier least affected the
light intensityoutput which corroborates with the results of the other
studies!>®8, This is attributed to its transparency and minimal
thickness. However, this same property also has a disadvantage in
the practical use because being very thin, the cling film gets
wrinkled thereby causing distortion of light.*®Moreover, as it has
the tendency to tear so multiple folds of the cling film are usedto
prevent it from tearing intra-orally in order to prevent
contamination. This also negatively affects the output of light and
reduces the polymerization of composite as proven by Chang et al
in their study.'® In a study by N Fawad, it was found that covering
the light tip with upto four layers of cling-wrap sheet did not
sufficiently reduce the light output but when eight layers were
used, the light intensity was found to be sub-optimal?,

The barrier tape used in the study also reduced the light
intensity of the light curing unit. However, it is reported that
although the light intensity is reduced in these manufacturer based
barrier tapes, the spectrum distribution is not altered thereby the
polymerization of composite is not affected*.

A limitation of this study is that it measures light intensity
using a radiometer and does not measure the emission spectrum
which actually effects the curing of composite resin. This could
have been achieved if a spectrophotometer was used or the effect
of the light output was measured objectively on the depth of cure of
composite.

CONCLUSION

Within the limitation of the study it was found that cling film,
polythene glove and commercially available barrier tape could
serve as a barrier to cover the light guide of the light curing unit.
However, the use of latex gloves reduces the light intensity below
the recommended optimal level thereby affecting the clinical
outcome of the composite restoration.

Recommendation: Therefore it is important that the dentists
should be aware about the effect of the barrier they are using in
their clinical practice on the output of the light curing unit as well as
the recommended intensity of light for the composite being used.
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