Received: 27 February 2024

Revised: 25 March 2024

W) Check for updates

Accepted: 26 March 2024

DOI: 10.1111/jerd.13233

RESEARCH ARTICLE

WILEY

Influence of fluoride characteristics on tooth surface
protection in an erosive condition: A multifaceted
characterization approach

Marcelo Henrique Pereira Marques da Silva BDS |

Vinicius Silva Laurindo BDS |

Luis Eduardo Silva Soares BDS, MSc, PhD

Universidade do Vale do Paraiba (UNIVAP),
Instituto de Pesquisa e Desenvolvimento
(IP&D), Laboratério de Odontologia e
Materiais Aplicados (LOMA), Sdo José dos
Campos, SP, Brazil

Correspondence

Luis Eduardo Silva Soares, Universidade do
Vale do Paraiba (UNIVAP), Instituto de
Pesquisa e Desenvolvimento (IP&D),
Laboratério de Odontologia e Materiais
Aplicados (LOMA), Av. Shishima Hifumi, 2911,
12244-000, Sao José dos Campos, SP, Brazil.
Email: lesoares@univap.br

Funding information

Fundacdo de Amparo a Pesquisa do Estado de
Sao Paulo (FAPESP), Grant/Award Numbers:
2005/50811-9, 2007/07984-5; Conselho
Nacional de Desenvolvimento Cientifico e
Tecnoldgico (CNPq), Grant/Award Numbers:
129321/2017-6, 157543/2018-8

1 | INTRODUCTION

Abstract

Objective: To evaluate the effect of fluoride consistency and composition to protect
enamel and dentin against the dental erosion.

Materials and Methods: Bovine enamel and dentin specimens were treated with arti-
ficial saliva, neutral fluoride gel (NFG), acidulated phosphate fluoride gel (AFG), neu-
tral fluoride foam (NFF), and acidulated phosphate fluoride foam. The samples were
subjected to cycling. Micro energy-dispersive X-ray fluorescence spectrometry, sur-
face roughness (Ra), contact angle (CA), and scanning electron microscopy (SEM)
were performed. Composition, CA and Ra data were analyzed by ANOVA and multi-
ple comparison test (p < 0.05).

Results: The dentin protected had a significantly higher mineral content than in the
control. Eroded unprotected enamel had higher Ra values than normal surfaces. Fluo-
ride treatments increased the Ra in dentin samples. AFG increased the CA in enamel.
Fluoride foams increased CA in dentin with reduced mineral loss. SEM analysis found
a deposited layer on enamel treated with AFG and remnants of deposits on dentin
treated with NFG and NFF.

Conclusion: Regardless of the form of application, fluoride provided protection
against erosion, however with different levels.

Clinical Significance: Applying the adequate fluoride form is relevant since the for-

mulations have different effects on both enamel and dentin.
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factor in this process and is influenced by the structure of the dental

tissues as well as the properties of the solution.?

Dental erosion is a condition where occurs loss of dental tissues
caused by the action of acids without the involvement of bacteria.
The acids could be from an intrinsic or extrinsic source.! Erosion
occurs when teeth are exposed to acids repeatedly over a short

period of time. The rate at which the teeth dissolve is an important

In the erosion process, the H" ions contained in the food and
beverages are one of the responsible for tooth demineralization.? The
main mineral component of enamel and dentin is hydroxyapatite
(HAp), which is directly dissolved in the erosion process.e”4 Enamel

and dentin mineral phase have a different distribution. Dentin is more

1056 | © 2024 Wiley Periodicals LLC.

wileyonlinelibrary.com/journal/jerd

J Esthet Restor Dent. 2024;36:1056-1067.


https://orcid.org/0000-0002-7617-9858
https://orcid.org/0000-0002-6981-6580
https://orcid.org/0000-0001-9360-7407
mailto:lesoares@univap.br
http://wileyonlinelibrary.com/journal/jerd
http://crossmark.crossref.org/dialog/?doi=10.1111/jerd.13233&domain=pdf&date_stamp=2024-04-06

	Influence of fluoride characteristics on tooth surface protection in an erosive condition: A multifaceted characterization ...
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Specimen preparation
	2.2  Sample selection by μ-EDXRF analysis
	2.3  Treatments performed
	2.4  Sample analysis by μ-EDXRF
	2.5  Surface roughness
	2.6  Contact angle
	2.7  Scanning electron microscopy
	2.8  Statistical analysis

	3  RESULTS
	3.1  μ-EDXRF
	3.2  Surface roughness
	3.3  Contact angle
	3.4  Scanning electron microscopy

	4  DISCUSSION
	5  CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


