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ABSTRACT

Background: Orthodontic treatments, like multi-bracket therapy,
enhance oral health and aesthetics. Challenges like white spot lesions (WSLs)
and bracket detachment exist. Preventing WSLs involves careful fluoride use
and patient education. Fluoride-releasing adhesives offer hope in reducing
enamel issues. Maintaining optimal bonding strengths is key to addressing

bracket detachment concerns.

Aims of the study: The primary objectives of this investigation
encompassed the quantification of fluoride release emanating from a light-cured
orthodontic adhesive resin across distinct time intervals and the evaluation of
the rechargeability potential inherent in the adhesive resin. In addition to
assessing the impact of fluoride release and recharge on shear bond strength in

the sound and demineralized tooth surfaces.

Materials and Methods: This study involves the utilization of 60 upper
premolar teeth recently extracted for orthodontic treatment. The teeth are
categorized into two main groups: Group I comprises sound teeth, while Group
IT undergoes demineralization using a designated solution. Within each group,
subgroups are established to examine the release of fluoride at designated time
intervals, specifically, intervals of one day, one week, and one month. Within
each designated time interval, supplementary subgroups are established, and
one of these subgroups undergoes a fluoride recharge facilitated by the
application of a fluoride varnish. Following this intervention, assessments of
fluoride release and shear bond strength are conducted on the respective
samples. A meticulous procedure is prepared to ensure proper handling of the
samples. They are mounted on plastic Poly Vinyl Chloride (PVC) rings of

defined dimensions and placed onto an articulator equipped with a prefabricated
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base to ensure stability and precise alignment. Following this, the buccal surface
of each tooth undergoes etching using a 37% phosphoric acid gel for a duration
of 30 seconds, followed by rinsing and drying until a chalky appearance is
attained. After the etching procedure, orthodontic adhesive is meticulously
applied to the base of the brackets. Consistent pressure is applied by subjecting
the arm of the articulator to a standardized load of 200 gm. Curing is
accomplished using an LED light curing device, and the specimens are
immersed and preserved in 5 mL of deionized water. Within the recharging
cohorts, a fluoride varnish is administered through a brush applicator, and each
specimen is subsequently immersed in an additional 5 mL of deionized water.
The quantification of total solubilized fluoride is executed utilizing a fluoride-
selective electrode, while the assessment of shear bond strength employed a
Universal testing machine. The adhesive remnant index is assessed by carefully
examining the tooth samples under a stereomicroscope. Finally, statistical

analysis of the obtained data is performed using SPSS software version 22.

Results: The study found that the sound samples demonstrated the most
elevated mean values concerning both fluoride release and shear bond strength
in the group assessed one month after recharge. Significant variations in these
parameters were observed across different investigated groups. Similarly, for
the demineralized samples, the month after recharge group demonstrated the
most elevated mean values concerning both fluoride release and shear bond

strength, with significant differences observed among the studied groups.

Conclusions: The utilization of fluoride varnish around the orthodontic
bracket demonstrates a positive effect on the shear bond strength associated

with the bracket.
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