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ABSTRACT

Background: Remineralization is essential in pediatric dentistry for treating early dental
lesions in both primary and permanent teeth, with fluoride recognized as the gold stand.:»,lrd _for
its ability to inhibit demineralization and enhance remineralization, Effective reminerallzatlc?n
requires sufficient calcium and phosphate ions, leading to systems .like casein
phosphopeptide-amorphous calcium phosphate (CPP-ACP), known for its calcium cqntent.
Recent advancements, such as P11-4, mimic natural processes to enhance mineral gain and
form hydroxyapatite crystals. However, research on remineralizing teeth exposed to
chlorinated water, particularly for children who frequently swim, is limited, and many new

agents have been limited to being fully reviewed.

Study objective: This study aimed to evaluate the effect of different remineralizing agents
applied to primary and permanent tecth exposed to chlorinated pool water.

Materials and methods: twenty-seven exfoliated or extracted primary teeth and twenty-
seven extracted permanent teeth. A 4x4 mm window was made in the middle of the labial
surface of each tooth then exposed to chlorinated water for 8 hours for 7 days and then
divided into six groups with 8 teeth in each group, group I: primary teeth remineralized with
self-assembling peptide (P11-4), group II: primary teeth remineralized with Casein
phosphopeptide-amorphous calcium phosphate (CPP-ACP{). , group IIl: primary teeth
remineralized with (5%Naf) , group IV: permanent teeth remineralized with self-assembling
peptide (P11-4), group V: permanent teeth remineralized with Casein phosphopeptide-
amorphous calcium phosphate (CPP-ACPf), group VI: permanent teeth remineralized with
(5%Naf). Remineralization will be assessed quantitatively by using an energy-dispersive X-
ray spectrometer (EDX), while surface micromorphology will be assessed qualitatively by

using a scanning electron microscope.

Results: Elemental analysis revealed a significant decrease in both calcium (Ca %) and
phosphorus (P %) after demineralization compared to baseline values (P-value < 0.001).
Primary teeth showed greater mineral loss in erosion-like lesions than permanent teeth.
Following remineralization, all groups exhibited increases in Ca %, P %, and Ca/P %, with
P11-4 achieving the highest remineralization levels. Permanent teeth displayed more
pronounced mineral recovery than primary teeth. P11-4 induced the most significant
remineralization effect in both groups, with statistically significant differences between P11-4
and other groups (P < 0.001). Artificial saliva alone also promoted some remineralization.
Surface topographical analysis using SEM showed improved enamel features after applying
all remineralizing agents, with smooth, homogeneous surfaces, particularly in permanent teeth
across all treatments. Self-assembling peptide P11-4 was the most effective treatment in

primary and permanent teeth.

Conclusion: P11-4 exhibited the most pronounced remineralization effect in both primary
and permanent teeth, with permanent teeth showing a more significant recovery. While
artificial saliva facilitated some remineralization, P11-4 significantly outperformed all other
treatments. Surface analysis confirmed enhanced enamel morphology, notably in permanent
teeth following remineralization.

Keywor'ds: Self-assembling peptide P11-4, Remineralizing agent, Fluoride, Curodont, CPP-
ACP, Primary teeth, Permanent teeth, Chlorinated water, Swimming pools
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