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ABSTRACT

The objective of this research was to determine the average pH value of fluoride mouthwashes marketed in
Peru. The methodological design was experimental-descriptive. Seven commercial brands were evaluated, with
a sample of 21 fluoride mouthwashes, three per group, Colgate Plax Ice Glacial Zero Alcohol, Colgate Plax Soft
Mint Zero Alcohol, Listerine Total Care Zero, Listerine Anticaries, Oral B Complete, Dento Menta Zero Alcohol
and Vitis Orthodontic; a previously calibrated digital pH meter was used to measure the pH and the data was
processed with ANOVA and Tukey tests, finding statistically significant differences in the means of the pH values
of the mouthwashes p=0,000(p<0,05), these were considered acidic since they obtained values ranging from 3,93
to 6,27, of which 6 of the brands evaluated obtained values below the critical pH=5,5 considered potentially
erosive for the enamel, Listerine Anticaries was the most acidic with a pH=3,93 and Dento Menta Zero Alcohol the
least acidic with a pH=6,27, being the only brand that was above the critical value. It is suggested that the pH
value be expressed on the commercial label, and thus be taken into account when choosing the most appropriate
mouthwash according to the patient’s needs, evaluating the benefit/side effect.

Keywords: Mouthwashes; Sodium Fluoride; Hydrogen-lon Concentration; Acidification; Tooth Erosion, Tooth
Demineralization.

RESUMEN

Esta investigacion presentdé como objetivo determinar el valor promedio del pH de los colutorios bucales
fluorados comercializados en Per(. El disefio metodologico fue observacional-comparativo. Se evaluaron 7 marcas
comerciales, con una muestra de 21 colutorios fluorados, tres por grupo, Colgate Plax Ice Glacial Zero Alcohol,
Colgate Plax Soft Mint Zero Alcohol, Listerine Cuidado Total Zero, Listerine Anticaries, Oral B Complete, Dento
Menta Zero Alcohol y Vitis Orthodontic; se utilizo un pH-metro digital previamente calibrado para medir el pH y
se proceso los datos con pruebas de ANOVA y Tukey, hallando diferencias estadisticamente significativas en las
medias de los valores de pH de los colutorios p=0,000(p<0,05), estos fueron considerados acidos ya que obtuvieron
valores que oscilaron entre 3,93 a 6,27; de los cuales 6 de las marcas evaluadas obtuvieron valores por debajo del
critico pH=5,5 considerado potencialmente erosivo para el esmalte, Listerine Anticaries fue el mas acido con un
pH=3,93 y Dento Menta Zero Alcohol el menos acido con un pH=6,27; siendo la Unica marca que estuvo por encima
del valor critico. Se sugiere que el valor de pH este expresado en la etiqueta comercial, y asi tenerlo en cuenta
al escoger el colutorio mas adecuado segln las necesidades del paciente evaluando beneficio/efecto secundario.

Palabras clave: Antisépticos Bucales; Fluoruro; Concentracion De lones De Hidrogeno; Acidificacion; Erosion
Dental; Desmineralizacion Dental.
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INTRODUCTION

Mouthwashes are liquid solutions used as complements to a good regular oral hygiene routine to control
dental biofilm, in addition to the correct daily brushing of teeth and the proper use of dental floss."” They are
used in various parts of the world. They are categorized as oral hygiene care products, which can be used not
only by adults but also by children over 6 years of age (preschool stage) since children under this stage do not
have complete swallowing control and may ingest specific amounts.® Regular and supervised use of fluoride
mouthwashes in children and adolescents is significantly associated with a reduction in the incidence of caries
in permanent teeth.®

Fluoride is an effective agent used in the prevention of dental caries disease since it intervenes in the
remineralization process of tooth structure.? It is found in different concentrations. It intervenes in the
formation of calcium fluoride on the surface, acting as a reservoir of fluoride that is released when the pH
of the oral cavity is in acidic conditions, thereby minimizing the disintegration of hydroxyapatite crystals
and promoting the remineralization process of tooth enamel.®* It is found in the form of gels, varnishes,
toothpaste, rinses, or mouthwashes; these products facilitate the retention of fluoride ions in the mouth for a
more extended period.®>

During the demineralization process, erosions are produced in the dental enamel due to the acid conditions
in the oral cavity created by the degradation of carbohydrates in our daily diet, resulting in a drop in pH and
the loss of minerals in the dental structure.®

In various countries around the world, there is considerable propaganda and marketing regarding the use of
toothpaste and mouthwashes, not only focusing on fluorides but also incorporating other components such as
triclosan, cetyl pyridine chloride, and essential oils. These products are readily accessible to users and can be
found in pharmacies and supermarkets. 456789 |t should be noted that these products should be offered under
the guidance and recommendations of the dentist, tailored to the needs of each patient.

The pH below 5,5 is considered critical since it can dissolve the apatite crystals that are found on the
surface of the tooth enamel,“ so it is questionable which is the actual pH value of the mouthwashes that are
being marketed and which of these could be below these values, since if they are below the values considered
critical, the erosion process would be triggered, which affects the surface of the teeth.® It is known that
erosion is a dynamic process that starts with the softening of the enamel surface, followed by the loss of tissue.
When tissue loss is initiated on the tooth surface, it becomes irreversible, as these enamel minerals cannot be
replaced, and in some cases, may also result in exposure to the dentin.®

This study aimed to determine the average pH value of fluoride mouthwashes commercialized in the Peruvian
market and to analyze whether these products could alter the enamel surface of teeth based on this value.

METHOD

The methodological design was observational-comparative. Seven commercial brands were evaluated, with
a sample of 21 fluoride mouthwashes, three per group: Colgate Plax Ice Glacial Zero Alcohol, Colgate Plax
Soft Mint Zero Alcohol, Listerine Total Care Zero, Listerine Anticaries, Oral B Complete, Dento Menta Zero
Alcohol, and Vitis Orthodontic, using a non-probabilistic sampling by convenience, selecting them according
to the following inclusion criteria: mouthwashes marketed in Peru, mouthwashes that on their label indicate
containing fluoride expressed in ppm, that have sanitary registration (DIGEMID); subsequently, mouthwashes
that mention containing alcohol as an ingredient, visibly contaminated by the presence of particles or others,
adulterated or of dubious origin, that have lost their safety seal, if the expiration date has expired, defective,
damaged and poorly labeled were excluded.

Forty ml of each selected mouthwash was taken, and the samples were coded. Three measurements were
performed for each of the liquid components. The final pH was obtained by calculating the mean of the values
obtained, and the pH value was measured with a previously calibrated pen-type digital pH meter; its pH
measurement range was from 0,00 to 14,00, acting with an accuracy of +/- 0,01pH, the statistical tests used to
analyze the data were Anova and Tukey.

RESULTS

When applying the statistical tests, we obtained the following average values: Colgate Plax Ice Glacial
Zero Alcohol, pH = 4,98; Colgate Plax Soft Mint Zero Alcohol, pH = 4,95; Listerine Total Care Zero, pH = 3,99;
Listerine Anticaries, pH = 3,93; Oral B Complete, pH = 5,44; Dento Menta Zero Alcohol, pH = 6,27; and Vitis
Orthodontic, pH = 4,31. The total average pH value was 4,84.

Listerine Anticaries fluoride mouthwash had the lowest average pH value of 3,93, compared to Dento Menta
Zero Alcohol fluoride mouthwash, which had a higher average pH value of 6,27.

When comparing the means of the groups in our study, Oral B Complete, Dento Menta Zero Alcohol, and Vitis
Orthodontic mouthwashes presented p<0,05, with significant differences, while Colgate Plax Ice Glacial and
Colgate Plax Soft Mint Zero Alcohol mouthwashes showed no significant differences between them p=0,998; but
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they did present substantial differences concerning the other mouthwashes p<0,05; similarly, Listerine Total
Care Zero and Listerine Anticaries presented p=0,973 with no significant differences between them, but they
did present substantial differences in comparison to the other mouthwashes analyzed.

DISCUSSION

When analyzing the data obtained, we found that all the mouthwashes selected were acidic, with Listerine
Anticaries being the most acidic and Dento Menta Zero Alcohol the least acidic; of which Colgate Plax Ice
Glacial Zero Alcohol, Colgate Plax Soft Mint Zero Alcohol, Listerine Total Care Zero, Listerine Anticaries, Oral B
Complete and Vitis Orthodontic had values below the critical acidity value pH=5,5.

Valdivia A.™_ in his study, found that of the 14 mouthwashes evaluated, including Colgate Plax Soft Mint,
Listerine Anticaries, Listerine Total Care Zero, Oral B Complete, and Vitis Orthodontic marketed in Chile and
Brazil, also obtained pH values below 5,5, coinciding with the values found in our study probably because these
international brands do not vary much their composition concerning the country.

In our study, the most acidic mouthwash was Listerine Anticaries, presented without alcohol, with a pH of
3,93. In the survey conducted by Rirattanapong P. et al.™, it was obtained that the mouthwash of the same
brand Listerine but in presentation for children in Thailand, was the most acidic with a pH value of 3,73, being
below the critical value of 5,5; however being for children, there may be differences in its composition; in turn,
Fernandez C."% in his study also obtained that the lowest pH was for Listerine mouthwash with a mean value
of 4,16 which is still below the critical value.

In another study, Alves D. et al., of the eight brands of rinses that were analyzed, obtained that Colgate
Plax, in its presentation for children, had a pH value below the one considered critical for enamel dissolution,
similar to our study in which the brands Colgate Plax Ice Glacial and Colgate Plax Soft Mint were also below
the critical value, being 4,98 and 4,95 respectively. Also, Hannan S. et al.® in their research, when evaluating
six brands of fluoride mouthwashes they found in Manau-Brazil, presented acid pH, but two brands were
potentially erosive with values below 5,5; among them, the Colgate Plax rinse its presentation for children, in
addition, this rinse also showed a higher level of viscosity and higher total soluble solids (TSS).

Both authors mentioned Alves and Hannan not only evaluated the pH value but also the titratable acidity,
viscosity, and total soluble solids (TSS) since they indicate that the erosive potential could not only be
indicated by the pH value alone but also by predisposing factors such as the other physicochemical properties
mentioned, ' but more research is needed to corroborate this statement.

In the study by Eguizabal S."®, when evaluating the Dento brand mouthwash, he obtained a pH value of
6,462, which indicates approaching an alkalinity value but still being in the acidic value range, similar to our
study where the Dento Menta Zero Alcohol mouthwash obtained a pH value=6,27; which is still acidic, but it
was the only one that was above the critical value.

However, Belardinelli et al.("® evaluated the brands Listerine and Periobacter in their research in Cordoba,
Argentina, where the pH levels were 4,35 and 5,30, respectively, both of which are acidic. Similarly, in our
study, the mouthwashes evaluated in Peru also turned out to have acidic values. Belardinelli indicated that
salivary pH rises immediately upon contact with mouthwash, proving that saliva responds to stimuli that have
changes in its composition since the biological system neutralizes it and that the pH of the external agent
evaluated individually, in this case, mouthwash, is not a sufficient indicator of the erosive potential on tooth
surfaces."® This could justify why the pH of mouthwashes is acidic, but we conclude that further research is
required to corroborate this due to the limited information we found.

CONCLUSIONS

All fluoride mouthwashes of the seven brands tested were acidic, with 6 of these brands found to be below
the critical value of pH=5,5, which is considered potentially erosive for dental enamel; Listerine Anticaries was
the most acidic mouthwash with pH=3,93 and Dento Menta Zero Alcohol the least acidic with pH=6,27; being
the only brand that was above the critical value and there are statistically significant differences (p<0,05)
between the average pH values of the fluoride mouthwashes marketed in Peru.
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