Fluoride is considered an important element for human health because of its beneficial effect in preventing tooth decay and in promoting bone development in children. However, an excessive intake causes certain pathologies, such as dental and skeletal fluorosis, even reductions in the cognitive abilities in child population. The aim of this thesis is the evaluation of the fluoride contents in food products, its bioaccessibility and its absorption by the intestinal epithelium, as well as the effects that this element may exert during its passage through the intestinal tract.

A rapid methodology for the analysis of fluoride in foods based on a microwave-assisted acid digestion and subsequent detection by potentiometry has been developed. This method presents advantages with respect to the alkali fusion, the most widely used method for analysis of fluoride. The application of this technique to samples of a Total Diet study of the Valencian Community has generated data on concentrations and intakes of this element and has shown that fish products and rice are the food that makes the greatest contribution of the element. This situation varies in populations with problems of contamination in drinking water. For these communities, there is evidence that pasta and legumes provide substantial amounts of fluoride to the diet, similar to those of fish products. This is consequence of the cooking process with water containing elevated concentrations of fluoride. 

For a more realistic approach to the risk assessment, the amount of solubilized fluoride from food during gastrointestinal digestion (bioaccessibility) has been analyzed, showing that this parameter ranges from 38-103%. Considering bioaccessibility in the risk assessment reduces the fluoride exposure with respect to the estimation taking into account the contents on the product. Additionally, it has been shown that gastrointestinal solubilization of fluoride is especially influenced by the pH of the gastric phase and the concentration of bile salts in the intestinal stage and by the presence of cations in the digestive process.

The study of the mechanisms of intestinal absorption of fluoride has indicated that the paracellular pathway is the major route in the absorption and secretion of this compound. Additionally the involvement of transcellular pH-dependent transporters, even the participation of mechanisms involved in the transport of chloride has been evidenced. The high contribution of the paracellular route has indicated that the employ of Caco-2 cells, widely used model for the bioavailability studies, may not be the most suitable approach for fluoride. In fact the use of cellular co-cultures of Caco-2 with HT29-MTX, has turned out permeability results closer to those reported in vivo.

Additionally, it has been shown that exposure to fluoride affects the intestinal epithelium, altering cellular differentiation processes and permeability and generating a proinflammatory response.

The results obtained in this thesis contribute to increase the limited knowledge about the presence of fluoride in foods and the processes that allow its entrance into the systemic circulation.
