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Introduction
Dental caries, commonly known as tooth decay, is a prevalent and 

significant public health issue that affects individuals across all age 
groups. Characterized by the demineralization of tooth enamel and 
dentin, dental caries results from the interplay between dental plaque, 
dietary sugars, and the host's oral environment [1]. The management 
and prevention of dental caries rely heavily on a combination of proper 
oral hygiene, dietary modifications, and the use of various dental 
materials designed to restore and protect the teeth [2]. This article 
delves into the etiology and progression of dental caries, as well as the 
various dental materials employed in their management [3]. Dental 
caries remains one of the most prevalent oral health issues worldwide, 
affecting individuals across all age groups and socioeconomic 
backgrounds. Characterized by the progressive destruction of the tooth 
structure due to acidogenic bacterial activity, dental caries can lead to 
pain, infection, and tooth loss if left untreated [4]. The multifactorial 
nature of dental caries involves a complex interplay between 

microbial biofilms, dietary carbohydrates, saliva composition, and 
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materials has undergone transformative changes [7]. Traditional 
restorative materials, such as amalgam and gold, have been largely 
supplanted by modern composites, ceramics, and glass ionomer 
cements, which offer superior aesthetic properties and enhanced 
bonding capabilities [8]. The development of biomimetic materials and 
the incorporation of bioactive components have further expanded the 
therapeutic options available to dental professionals, enabling more 
conservative and effective treatments. This review will delve into the 
etiology and progression of dental caries, examining the latest insights 
into microbial ecology, biofilm dynamics, and host responses [9]. 
We will also explore contemporary diagnostic methods, including 
advanced imaging techniques and biomarker analyses, which have 
improved the early detection and monitoring of carious lesions. 
Furthermore, we will discuss the evolution of dental materials, focusing 
on their physicochemical properties, clinical performance, and future 
directions in restorative dentistry [10].

By integrating knowledge from both dental caries research and 
material science, we aim to provide a holistic perspective on the 
current state and future prospects of dental care. This interdisciplinary 
approach is essential for developing innovative solutions that not only 
address the underlying causes of dental caries but also enhance the 
quality and longevity of restorative treatments, ultimately contributing 
to better oral health and overall well-being.

Etiology and progression of dental caries

Dental caries is a multifactorial disease influenced by biological, 
behavioral, and environmental factors. The primary etiological factor 
is the presence of dental plaque, a biofilm composed of bacteria that 
adhere to the tooth surface. The most cariogenic bacteria within the 
plaque are Streptococcus mutans and Lactobacillus species, which 
metabolize fermentable carbohydrates (primarily sugars) to produce 
organic acids.

These acids lower the pH in the oral cavity, leading to the 
demineralization of the tooth enamel, which is composed mainly of 
hydroxyapatite crystals. When the pH drops below a critical threshold 
(approximately 5.5), the enamel begins to lose minerals, and if this 
process continues unchecked, it can lead to the formation of cavities. 
The progression of dental caries can be categorized into four stages:

Initial demineralization: The earliest stage, characterized by 
subsurface demineralization without cavitation. It is often visible as a 
white spot on the enamel.

Enamel decay: Continued demineralization leads to the breakdown 
of the enamel, forming a cavity.

Dentin involvement: If untreated, the decay progresses into the 
dentin, which is softer and more susceptible to rapid destruction.

Pulpal involvement: Advanced caries can reach the dental pulp, 
causing inflammation, infection, and potentially leading to abscess 
formation.

Prevention and management of dental caries

Preventive strategies for dental caries focus on reducing plaque 
accumulation, enhancing enamel resistance to demineralization, and 
minimizing the intake of dietary sugars. Key preventive measures 
include:

Oral hygiene practices: Regular brushing with fluoride toothpaste 
and flossing to remove plaque.

Dietary modi�cations: Reducing the frequency and amount of 
sugar intake.

Fluoride therapy: Application of topical fluoride through 
toothpaste, mouth rinses, and professional treatments to enhance 
remineralization.

Sealants: Application of resin-based sealants to occlusal surfaces of 
molars to prevent plaque accumulation in pits and fissures.

Dental materials for caries management

The selection of dental materials for the restoration of carious 
lesions depends on factors such as the extent of decay, the location 
of the cavity, and the patient’s individual needs. The primary dental 
materials used in caries management include:

Amalgam

Composition: Dental amalgam is an alloy containing mercury, 
silver, tin, and copper.

Advantages: Durable, strong, and relatively inexpensive.

Disadvantages: Aesthetically unappealing due to its metallic color, 
concerns about mercury toxicity.
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