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Dental caries and gingivitis are the most prevalent infectious diseases of humans and are due to the accumulation of dental plaque (a bacterial biofilm) on the tooth surface and at the gingival margin respectively. There is evidence that certain beverages and foods can protect against caries and gingivitis and this project was designed to build upon this work in order to identify beverage/food constituents that could help to maintain oral health. Such constituents could be incorporated into functional foods and/or into oral healthcare products.  

The scientific and technical objectives of the project were to:
· select and acquire a number of beverages and foods that have been reported to have a beneficial effect on human oral health

· establish which food/beverage extracts have activities that, if displayed in vivo, would help to maintain oral health
· prepare a range of fractions of those extracts having anti-caries or anti-gingivitis activities
· establish which of the food/beverage fractions have activities that, if displayed in vivo, would help to maintain oral health 
· ascertain if these fractions were able to prevent or reduce caries or gingivitis in human clinical trials
· chemically characterise the active constituents of those fractions displaying the desired biological activities
· establish which of the chemically-characterised constituents display their activities in complex in vitro models

· identify other plants or fungi containing the active constituents of interest  
· produce functional foods (e.g. chewing gum) and oral hygiene products (e.g. mouthwashes) containing the active constituents
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Project Partners

The NUTRIDENT consortium consisted of the following ten partners:
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UCL Eastman Dental Institute
· University of Pavia

· University of Tel Aviv

· University of Genoa

· Göteborg University
· Academic Centre for Dentistry Amsterdam

· University of Verona
· Givaudan UK Ltd

· Glycologic Ltd
· Royal Botanic Gardens, Kew 
Work Performed
As a starting point, the consortium selected a range of foods and beverages thought to maintain and promote oral health.  Selection was based on an extensive literature search together with the expertise and knowledge of the consortium and included, amongst others, wine, coffee, tea, cranberries and beer.  Extracts of the selected foods/beverages were prepared and chemically analysed to provide material suitable for subsequent investigations. In order to test these extracts for their potential anti-caries and anti-gingivitis activity a number of high-throughput assays were designed to assess their ability to: 
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prevent adhesion of the target organisms to, and induce detachment from, hydroxyapatite 

· prevent biofilm formation by the target organisms 

· elicit an antibacterial effect against the target organisms 

· prevent co-aggregation by the target organisms 

· disrupt signal transduction in S. mutans 

· disrupt pre-existing biofilms of the target organisms 

· prevent adhesion to, and invasion of, gingival epithelial cells by those target organisms associated with gingivitis 

· inhibit bacteria-induced host cell pro-inflammatory cytokine production by those target organisms associated with gingivitis 

· inhibit acid production by caries-associated organisms 
On the basis of this initial screening procedure, several extracts were identified that were active in a number of assays. We then focussed on evaluating the potential anti-caries and anti-gingivitis activities of the low molecular mass extracts of the three most-promising foods/beverages identified. We further fractionated these extracts and re-tested them in order to identify the active constituents. The presence of these constituents in a wide variety of other plants was then ascertained.  
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Active fractions of the most promising foods/beverages were formulated into mouthwashes suitable for use in clinical studies in humans. The ability of these mouthwashes to prevent caries or gingivitis was evaluated in four pan-European clinical studies.  One of the mouthwashes was found to have both anti-caries and anti-gingivitis potential. The most potent of the biologically active constituents were formulated for use in a functional food (chewing gum) and in oral healthcare products (mouthwashes).  By identifying foods/beverages with oral health-promoting activities, isolating their active constituents and formulating these into functional foods, the main objectives of NUTRIDENT have been achieved. 

Because of these promising outcomes, we have applied for a patent covering those extracts found to have oral health-promoting activities and the active compounds in these extracts.  We are actively seeking an industrial partner interested in developing this technology – this could lead to several benefits throughout Europe including an improvement in oral health, wealth creation and increased employment opportunities in a number of sectors.  
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