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Forms of Minerals in Biology
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Function of Minerals in Biology
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Minerals 
in Biology
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Forms of Minerals in Biology
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Reproducability of Minerals in Biology
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Silica - deep sea sponge

C.C.Perry in S. Mann, J.Webb, R.J.P.Williams, Biomineralization, VCH 1989

thin layers

single fiber

single
particle
3nm

whole 
skeleton
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Nature (1998) 396, 444

primary structure

after aging

phase separation

design – two cluster sizes

Selfassembly

Nanochemistry UIO 8
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Nature (1999) 402, 393

Magnetosomes in algae
S. Mann, R.B. Frankel
in S. Mann, J.Webb, 
R.J.P.Williams, Biomineralization, 
VCH 1989

10 μm

10 nm

Advanced Selfassembly
BaCrO4
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Bio”mineralization”
Design + Selforganisation
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More Complex Forms of Minerals in Biology
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Design of 
Complex Forms
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How is it achieved ?
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What is achieved ?

Nanochemistry UIO 14
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What is achieved ?



Nanochemistry UIO 15
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Toughness 

Nature 405 (2000) 1038

Layers                : 0.5-2mm
1. Order lamella : 5-60mm
2. Order lamella : 5-30mm 
3. Order lamella : 60-130nm
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Design of Complex Forms - Diatoms
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How is it achieved ?

Nanochemistry UIO 18
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Control and Function 
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Control and Function 

Nanochemistry UIO 20
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Structural Alignment 
700nmComposite

organic + α−FeOOHorganic matrix / mould

1000nm

30nm
J.Webb, D.J. Macey, S. Mann
in S. Mann, J.Webb, R.J.P.Williams, 

Biomineralization, VCH 1989
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Biodynamic Restoration

Nanochemistry UIO 22
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Enamel Formation
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Living System

Nanochemistry UIO 24
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Living System
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Biosensors


