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Abstract

Background & Aim

Demineralization of enamel surfaces at bracket surrounding regions and subsequent formation
of white spots at the teeth surfaces are important challenges in the fixed orthodontic treatments.
This in vitro study assessed the effect of addition of bioactive glass into resin-modified glass
ionomer (RMGI) on demineralization of the enamel surfaces under the orthodontic brackets.

Materials and Methods

In this in vitro — experimental trial, 60 human intact premolars were selected and stored in the
distilled water at 6°C. The teeth were randomly assigned into 3 groups and using a paper label,
a window (7x7mm) were created at their buccal surfaces. The remained areas were covered by
a nail varnish with 3-hours' time intervals and the labels were separated from the teeth surfaces
after 24 hours. Using Transbond XT (control), Fuji Il LC (RMGI) and Fuji Il LC containing
30% bioactive glass particles, the brackets were bonded to the teeth surfaces. For acidic
challenges, the teeth exposed to demineralization media for 6 hours following by exposure to
remineralization media for 17 hours to simulate pH cycles. The process repeated for 21 hours.
The teeth were sectioned into 2 halves and the demineralization depth measured by light
polarization microscope from the deepest point of the lesion up to the surfaces. The
demineralization depths were subjected to one-sided analysis of variance test while the paired
comparisons were done by Tukey test.

Results

The statistical analysis was done by SPSS. Mean (+Standard deviation) of the lesions
demineralization depths were found to be 73.8 (x22.29) um; 118.08 (£29.42) um and 182.98
(x20.69) um in the RMGI+Bioactive Glass, RMGI and Transbond XT cements respectively.
According to one-sided analysis of variance test, significant differences existed regarding the
lesions demineralization depths of the enamel surfaces to which the brackets were bonded using
3 cements (p<0.0001). Furthermore, significant differences existed in terms of
demineralization depths of bioactive glass and RMGI groups (p<0.0001); bioactive glass and
Transbond XT groups (p<0.0001) and RMGI and Transbond XT groups (p<0.0001).

Conclusion
Addition of bioactive glass particles into resin-modified glass ionomer maybe be helpful to
prevent demineralization of enamel surfaces in orthodontic treatments.

Key words
Bioactive glass, Demineralization, Orthodontic brackets, Resin-modified glass ionomer,
Remineralization
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