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[Abstract] As the main means of mastication, teeth can withstand countless functional contacts. The mechanical
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properties of teeth are closely related to their tissue structure. Enamel and dentin have a high hardness and modulus of
elasticity, and their graded structure allows them to withstand bite forces without being susceptible to fracture. When
tooth tissue is defective, full crown restoration is often needed to restore the normal shape and function of the tooth. Met-
al materials, ceramic materials, and polyetheretherketone (PEEK) materials are commonly used for crown restoration.
Metal materials have certain disadvantages in terms of aesthetics and are relatively rarely used in clinical practice.
Ceramic materials with different compositions exhibit differences in performance and aesthetics, but their elastic modu-
lus and hardness are much higher than those of dental tissue, resulting in mismatching mechanical properties. In
contrast, the elastic modulus of PEEK is lower than that of tooth tissue and similar to that of bone tissue, but its proper-
ties can be improved by fiber reinforcement. Notably, when the mechanical properties of a restoration material and tooth
tissue are not fully matched, the interface between them often forms a potential weak link, which ultimately affects the
stability and long-term effect of the restoration. This article introduces the mechanical properties and corresponding

structural characteristics of enamel and dentin. On this basis, the advantages and limitations of existing restoration mate-
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rials are analyzed, and the possibility of biomimetic design of full crowns is further explored.
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Table 1 Comparison of mechanical properties of dental tissue and restorative material

Elastic modulus/GPa Hardness/GPa Fracture toughness/(MPa - m'?) References
Enamel 71.7 + 7.34 2]
Close to outer enamel surface: Close to outer enamel surface: — [3]
97.1 +2.95 5.00 +0.22

Main body of enamel: 87.62 + 2.50 Main body of enamel: 4.23 + 0.18

Close to EDJ: 76.83 + 5.71
Dentin 19-29
Outer: 17.8 + 3.1
Middle: 17.6 +2.7
Inner: 15.1 £ 2.2

Glass ceramic —
Zirconia-reinforced 60-108
glass ceramic

Zirconia ceramic 200

Polyetheretherketone 3-4

Close to EDJ: 3.72 + 0.35

— — [l

Outer: 0.57 + 0.15 — [7]
Middle: 0.52 + 0.15
Inner: 0.45 + 0.15

— Inner: 2.2 + 0.5 [11]
Middle: 2.7 + 0.2
Outer: 3.4 + 0.3
6.3 2.0-2.5 [23]
4.5-6.8 — [26]
— 9-10 [27]
— — [38]
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