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And the shark, he has teeth: Form shapes function: Special feature discovered
in the enamel of shark teeth

Shark teeth must function to the point during their short retention time: The Port Jackson shark feeds on
hard-shelled prey such as sea urchins, starfish, mussels and snails. Its teeth must be able to withstand
high mechanical stress. The special structure of the tooth enamel ensures this continuously high
performance: "The special feature is that the inner layer of tooth enameloid provides mechanical stability,
while the outer one splinters off successively. This allows the tooth to retain its function," says Dr.
Shahrouz Amini. This insight provides new design paradigms for functionalized materials with exterior
coatings that can be damaged and replaced, without limiting the performance.

The tooth enamel is the hardest tissue in all vertebrates, as it has to perform a strong mechanical performance and yet
remain intact for decades. This is not the case with Port Jackson sharks, whose teeth are regularly renewed. "What is
exciting is that all teeth differ in their overall structure, depending on their function, but are similar in their mineral
composition," says Peter Fratzl. Apatite is a naturally hard, but quite brittle material. The difference between teeth of
other vertebrates and, for example, Port Jackson sharks is the unusually graded structure of the outer (enameloid) layer.
Although the teeth wear out and are damaged, their function remains the same until they fall out. "In other words, the
shark's dental material is sacrificed in favor of functionality," says Shahrouz Amini.

Biomaterials Research Department

At the Max Planck Institute of Colloids and Interfaces Prof. Dr. Peter Fratzl is one of four directors. He heads the
Department of Biomaterials which investigates the construction principles of natural materials that nature has
produced in the course of evolution. The focus of interest here is on the extraordinary mechanical properties of such
natural materials, which are able to adapt to constantly changing external conditions.

Dr. Shahrouz Amini is a biomaterials researcher and heads the research group "Micromechanics of Biological Materials"
within the Biomaterials Department. He is the first author of the enamel study published in "Nature Communications",
see link: https://www.nature.com/articles/s41467-020-19739-0

Additional authors from the Biomaterials Department include Mason Dean, Ronald Seidel (now at B CUBE in Dresden),
Hajar Razi (now at ETH in Ziirich) and Daniel Werner. External collaborators are James Weaver from Harvard’s Wyss
Institute and Will White from CSIRO Australian National Fish Collection.

Originalpublikation:

Shape-preserving erosion controlled by the graded microarchitecture of shark tooth enameloid
http://dx.doi.org/10.1038/541467-020-19739-0
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Teeth of the Port Jackson shark
Max Planck Institute of Colloids and Interfaces
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