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Designing Rating Scale to Measure Daily Stain Prevention and Removal Capability
and Its Application in New Polymeric Phosphate-Containing Whitening Mouthwash
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Abstract: Facile and quantitative methods for evaluating daily stain prevention and removal efficacy were designed for developing daily
whitening mouthwashes. A new daily staining index was defined as a measurement of stains. Hydroxyapatite powder was used as a tooth
substitute and the degree of staining was quantitatively evaluated. Mouthwashes containing polymeric phosphates, sodium
hexametaphosphate (SHMP), showed significantly higher stain prevention efficacy with just one treatment than those containing common
pyrophosphate chelating agents. The newly developed daily whitening mouthwash containing 1% SHMP without hydrogen peroxide showed
excellent daily stain prevention and removal efficacy compared with a typical commercial mouthwash. We expect that consumers with teeth
sensitive to hydrogen peroxide can effectively use this SHMP-containing mouthwash as a teeth-whitening mouthwash. In addition, we believe
that the new approaches introduced in this study can contribute to opening up new avenues in the field of teeth-whitening oral care products.
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Figure S1. The digital images of HAP powders stained with the representative teeth-staining foods
before and after stain removal tests.
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Figure S2. Schematic of stain removal ability of SHMP

S3




