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Abstract

a healthy oral environment.

Dental biofilm, a complex microbial community that adheres to oral surfaces, is a central player in oral health and
disease. This article explores the formation, composition, and impact of dental biofilm on oral health. Understanding its
nature is essential for preventing dental issues. We discuss the role of dental biofilm in tooth decay, gum disease, and
other oral health problems. Effective management through proper oral hygiene practices and regular dental checkups
is highlighted. Dental biofilm, often referred to simply as plaque, is a dynamic microbial community that forms on tooth
surfaces and plays a critical role in oral health. Comprising a diverse array of microorganisms, dental biofilm can lead
to various oral health issues, including tooth decay and gum disease, if not properly managed. This article provides
an overview of dental biofilm, its formation, and its impact on oral health. It underscores the significance of effective
prevention and control strategies, such as regular oral hygiene practices and professional dental care, in maintaining
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Introduction

Dental biofilm, commonly referred to as plaque, is an intricate
and dynamic microbial consortium that establishes residence on
tooth surfaces and within the oral cavity. This complex community
is predominantly comprised of bacteria but also includes fungi and
viruses. Dental biofilm is far from benign; it serves as a primary culprit
in the development of various oral health maladies, including tooth
decay and gum disease. Understanding the formation, structure, and
consequences of dental biofilm is pivotal in the pursuit of optimal oral
health. This article delves into the nuances of dental biofilm, shedding
light on its role in oral health, and emphasizes the importance of
preventative measures for its control [1].

Dental biofilm, often referred to simply as plaque, is a complex and
dynamic microbial community that forms on the surfaces of teeth and
oral tissues. While it may appear as a harmless, colorless film on your
teeth, dental biofilm is anything but benign. In fact, it plays a central
role in the development of various oral health problems, including
tooth decay, gum disease, and bad breath. Understanding the nature of
dental biofilm, its formation, and its impact on oral health is crucial for
maintaining a healthy smile [2].

What is dental biofilm?

Dental biofilm is a structured community of microorganisms that
adhere to the surfaces of teeth and oral tissues. These microorganisms
include bacteria, fungi, and viruses, with bacteria being the
mostprevalent. Over 700 different species of bacteria have been
identified in dental biofilm, making it one of the most diverse microbial
communities in the human body [3].

Biofilm formation begins when free-floating microorganisms in
saliva and other oral fluids attach to the tooth’s enamel and create a
slimy, protective matrix composed of proteins, polysaccharides, and
extracellular DNA. This matrix helps the biofilm adhere to the tooth’s
surface and shields the microorganisms from various environmental
factors, such as saliva flow and immune system responses [4].

The stages of dental biofilm formation

The formation of dental biofilm occurs in several stages:

Attachment: Free-floating microorganisms in the oral cavity attach
to the tooth’s surface. Initial colonizers are often streptococci and other
early bacterial species.

Growth: As these initial colonizers multiply and continue to attract
more microorganisms, the biofilm begins to grow and mature.

Maturation: The biofilm structure becomes more complex as
various microbial species form layers and interact with one another
within the matrix.

Detachment: Over time, some microorganisms may detach from
the biofilm, allowing for the recruitment of new species [5].

The role of dental biofilm in oral health

Dental biofilm is not inherently harmful, but its presence and
persistence on teeth can lead to a range of oral health problems:

Tooth decay (caries): The bacteria in dental biofilm metabolize
sugars from the diet and produce acids as byproducts. These acids can
erode tooth enamel, leading to cavities and tooth decay.

Gum disease (periodontal disease): If dental biofilm is not properly
removed through regular brushing and flossing, it can harden into
tartar (dental calculus). Tartar buildup can irritate the gums and lead to
gingivitis and more severe forms of periodontal disease.

Bad breath (halitosis): The metabolic activities of bacteria within

dental biofilm can release foul-smelling compounds, contributing to
bad breath.

Tooth discoloration: The pigmented bacteria in biofilm can also
cause tooth discoloration and staining [6].
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Preventing and managing dental biofilm

Preventing dental biofilm formation and managing its presence is
essential for maintaining good oral health. Here are some key strategies:

Regular oral hygiene: Brushing teeth at least twice a day and flossing
daily help remove dental biofilm from tooth surfaces and between teeth

[7].

Dietary modifications: Reducing sugar intake can limit the
production of acid by biofilm bacteria. Consuming a balanced diet rich
in fruits and vegetables promotes overall oral health [8].

Regular dental check-ups: Professional dental cleanings and
checkups are crucial for removing tartar buildup and identifying early
signs of dental problems [9].

Antimicrobial products: Some toothpaste and mouthwash
formulations contain antimicrobial agents that can help reduce biofilm
formation.

Probiotics: Emerging research suggests that beneficial bacteria, or
probiotics, may help maintain a healthy balance of oral microorganisms
[10].

Conclusion

Dental biofilm, although initially inconspicuous, plays a significant
role in oral health. Understanding its formation, impact, and the
importance of proper oral hygiene is essential for preventing tooth
decay, gum disease, and other oral health issues. Regular dental care, a
balanced diet, and good oral hygiene practices are key to maintaining
a healthy smile and keeping dental biofilm in check. dental biofilm
is a multifaceted entity that holds a central position in the realm of
oral health. Its ability to harbor a diverse range of microorganisms

and contribute to the development of dental caries and periodontal
disease underscores its significance. However, through diligent oral
hygiene practices, regular dental checkups, and dietary modifications,
individuals can effectively manage and mitigate the impact of dental
biofilm. The knowledge and awareness of this microbial community’s
role in oral health are instrumental in promoting overall well-being,
preserving the integrity of teeth and gums, and ensuring a confident
and healthy smile for years to come.

References

1. Scannapieco FA (1994) Saliva-bacterium interactions in oral microbial ecology.
Crit Rev Oral Biol Med 5: 203-248.

2. Marsh PD (2004) Dental plaque as a microbial biofilm. Caries Res 38: 204-211.

3. Marsh PD (2005) Dental plaque: Biological significance of a biofilm and
community life-style. J Clin Periodontol 32: 7-15.

4. Oilo M, Bakken V (2015) Biofilm and dental biomaterials. Materials 8: 2887-
2900.

5. Gultz J, Kaim J, Scherer W (1999) Treating enamel surfaces with a prepared
pumice prophy paste prior to bonding. Gen Dent 47: 200-201.

6. Stoodley LH, Costerton JW, Stoodley P (2004) Bacterial biofiims: from the
natural environment to infectious diseases. Nat Rev Microbiol 2: 95-108.

7. Marsh PD (2006) Dental plaque as a biofilm and a microbial community:
implications for health and disease. BMC Oral Health 6: S14.

8. Ferre PB, Alcaraz LD, Rubio RC, Romero H, Soro AS, et al. (2012) The oral
metagenome in health and disease. ISME J 6: 46-56.

9. Koren O, Spor A, Felin J, Fak F, Stombaugh J, et al. (2011) Human oral, gut,
and plaque microbiota in patients with atherosclerosis. Proc Natl Acad Sci USA
108: 4592-4598.

10. Jr RJP, Shah N, Valm A, Inui T, Cisar JO, et al. (2017) Interbacterial adhesion
networks within early oral biofilms of single human hosts. Appl Environ Microbiol
83: e00407-e00417.

J Dent Sci Med, an open access journal

Volume 6 « Issue 5 « 1000202


https://www.semanticscholar.org/paper/Saliva-bacterium-interactions-in-oral-microbial-Scannapieco/1f2c001daabeedfca2805d4fd21dfb2f0555e289
https://www.semanticscholar.org/paper/Dental-Plaque-as-a-Microbial-Biofilm-Marsh/bf918af31821ca1bcbfd7842b11ca2b4bdeb4245
https://www.semanticscholar.org/search?q=Dental plaque%3A Biological significance of a biofilm and community life-style.&sort=relevance
https://www.semanticscholar.org/search?q=Dental plaque%3A Biological significance of a biofilm and community life-style.&sort=relevance
https://www.semanticscholar.org/paper/Biofilm-and-Dental-Biomaterials-%C3%98ilo-Bakken/43466f09642d5aa45ef4a95a46539abe0d1641b0
https://www.semanticscholar.org/search?q=Treating enamel surfaces with a prepared pumice prophy paste prior to bonding.&sort=relevance
https://www.semanticscholar.org/search?q=Treating enamel surfaces with a prepared pumice prophy paste prior to bonding.&sort=relevance
https://www.nature.com/articles/nrmicro821
https://www.nature.com/articles/nrmicro821
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2147593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2147593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3063583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3063583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440702/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440702/

	Title
	Corresponding author
	Abstract 

