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mineralization kinetics, preventing excessive crystal
enlargement. The Ca/Mg ratio is higher in teeth
with attrition("). Clinically, this may contribute to

a balance between rigidity and resistance to
fracture. Variations in magnesium content
have been observed inresponse to functional
stress and pathological wear, suggesting a
potential adaptive or remodeling-related
role.

Sodium: Role in lonic Exchange
and Tubular Fluid Dynamics

Sodium is present in trace quantities and

is primarily associated with the organic
and fluid phases of dental tissues. In dentin,
sodium contributes to osmotic balance and
is involved in the regulation of dentinal fluid
movement within tubules. This has implications for
sensitivity and ion transport during demineralization
and remineralization processes. Although sodium does
not directly contribute to mechanical strength, its role in
maintaining the ionic environment is essential for mineral
homeostasis. Sodium compounds with fluoride may
contribute to tooth strengthening®).

Trace Elements and
Substitutional Effects

Additional microelements, including zinc and strontium,
within  the
hydroxyapatite lattice. Zinc has been associated with the
inhibition of bacterial metabolism and may play a role in
reducing plaque accumulation. Strontium can partially
replace calcium, resulting in altered crystal properties and,
in some cases, enhanced resistance to acid dissolution.
These substitutions are of particular interest in preventive
dentistry, as they may be leveraged in remineralization
strategies and therapeutic agents.

demonstrate  substitutional  behavior

Implications for Demineralization
and Remineralization

The dynamic equilibrium between demineralization
and remineralization is influenced not only by calcium
and phosphate availability but also by the presence of
microelements. Acidic challenges promote dissolution
of hydroxyapatite, releasing calcium and phosphate ions.
The presence of substituted ions within the lattice can

ARTICLES

| Sodium ™
| Fluoride
| Zinc

| Strontium

either increase susceptibility to dissolution or contribute
to stabilization, depending on their concentration and
distribution. During remineralization, the ionic composition
of saliva—including trace elements—affects the quality
and structure of newly formed minerals. For example,
tetrasubstituted hydroxyapatite toothpaste in experiments
(HAP- | Mg-Zn-Sr-Si) showed higher remineralization
performance due
HAP crystallization and strontium desensitizing and
remineralizing enamel(®7),

to magnesium ions regulating

Clinical Considerations in
Dental Hygiene Practice

For dental hygienists, an understanding of microelement
dynamics supports a more comprehensive approach to
preventive care. Salivary composition, dietary intake,
and exposure to remineralizing agents all influence
the availability of both macro - and microelements
in the oral Contemporary preventive
incorporate  multiple ions to

environment.
products
enhance remineralization efficacy and mimic the natural
heterogeneity of dental minerals.

Assessment of patient risk factors should therefore extend

increasingly

beyond plaque control to include factors affecting mineral 44
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Microelements in Teeth:
Clinical and Structural Significance
for Dental Hygienists

Ella Peshkova - PhD, CRDH While calcium and phosphate dominate discussions of

dental mineralization, the contribution of macro- and
Ella Peshkova, PhD, CRDH, is a dentist from microelements to tooth structure and function warrants
Russia. She earned a PhD in medicine and is closer attention in clinical hygiene practice. Enamel
a practicing dental hygienist in Florida, USA, and dentin are biologically active, mineralized tissues
industry educator, and college professor. composed primarily of hydroxyapatite crystals, within
She is an international speaker and the which trace elements such as magnesium, sodium, zinc,
author of two monographs and more than chlorine, potassium, and strontium are incorporated.
30 articles. Dr. Peshkova has been in the These microelements, though present in relatively low
dental field for more than 15 years. concentrations, exert measurable effects on crystal

chemistry, solubility, and tissue response to environmental

challenges®.

Calcium hydroxyapatite [Ca;o(PO,)s(OH),] is not a pure phase

in biological systems. Other types of apatite include ionic
E« substitutions within the lattice, which are common and
significantly influence physicochemical properties.

Microelements such as magnesium and potassium
may replace calcium or occupy interstitial sites,
altering crystal size, lattice stability, and
resistance to demineralization(®). From a clinical
standpoint, these substitutions contribute to
variability in enamel hardness, permeability,
and susceptibility to caries.

Magnesium: Influence on Crystal
Formation and Solubility

Magnesium is consistently detected in both

enamel and dentin, with higher concentrations
typically observed in dentin. In the body, both

low and high magnesium levels have harmful
effects on bone density. In teeth, it is known to
interfere with hydroxyapatite crystal growth by
replacing calcium, resulting in smaller and more imperfect
crystals. This structural modification increases crystal
solubility; however, magnesium also appears to regulate 4+
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<< balance, such as diet, salivary flow, and the frequency of

acid exposure. This perspective allows for more targeted
patient education and individualized preventive strategies.

Conclusion

Microelements are integral to the structural and functional
properties of dental tissues. Through their effects on crystal
chemistry, solubility, and ionic balance, they influence
the response of enamel and dentin to physiological and
pathological conditions. Incorporating this knowledge into
clinical hygiene practice enhances the ability to support long-
term tooth integrity through evidence-based preventive care.
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