Biomineralization

An Introduction



Inorganic materials can be artificially
structured at different length—scales
using biomineralization (1,2) and
solution templating technigues.
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Examples include pioneering work on
the use of liquid crystals and

surfactants to template mesoporous
silica (3-5).
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« Work on semiconductors (6), and
metals, templating using bacterial S—
layers (7), assembly of inorganics using
peptide—based recognition (8), artificial
mineralization using synthetic block
copolypeptides (9), block copolymer
ithography (10).
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Work on mineralization of amphiphilic
peptides (11), and biologically

iInspired micropatterned frameworks
(12).
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Biomineralization of ZnS (from Prof. J.
Banfield, Geomicrobiology, UC. Berkeley).
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CaCQO3 produced by brittlestars
(from Weizmann Institute Department of

Chemistry).
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SI02 produced by diatoms, a type of
eukaryotic algae (from Prof. M. Sumper,

Biology, U. Regensburg
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e One of the fundamental goals of this
fleld of research is the technology to
Imitate the exquisite control over
morphology and crystalline orientation
possible in natural biomineralization.



 |mpressive progress has been made in
understanding the role of various
polyanionic proteins used in such
natural processes (13-14).
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 The identification and isolation of these
controlling peptides is difficult, and they
are likely to be used together in
synergistic combinations in many
biomineralization processes.



e Simplified prototypical systems, by
examining the mineralization behaviour
of biomolecular templates with
structures, charge distributions, phase
behaviour and self—assembly
characteristics that can be controlled
precisely. These templates can be self—
assembled, and consist of DNA,
charged membranes, or artificial
peptides with tailored properties.
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