
1698

Towards multifunctional inorganic materials:
biopolymeric templates
Claudia Steinem*1 and Joachim Bill*2

Editorial Open Access

Address:
1Institute of Organic and Biomolecular Chemistry, Georg-August
University Göttingen, Tammannstr. 2, 37077 Göttingen, Germany and
2University of Stuttgart, Institute of Materials Science,
Heisenbergstr. 3, 70569 Stuttgart, Germany

Email:
Claudia Steinem* - claudia.steinem@chemie.uni-goettingen.de;
Joachim Bill* - bill@imw.uni-stuttgart.de

* Corresponding author

Beilstein J. Nanotechnol. 2015, 6, 1698–1699.
doi:10.3762/bjnano.6.172

Received: 19 June 2015
Accepted: 17 July 2015
Published: 05 August 2015

This article is part of the Thematic Series "Towards multifunctional
inorganic materials: biopolymeric templates".

Editor-in-Chief: T. Schimmel

© 2015 Steinem and Bill; licensee Beilstein-Institut.
License and terms: see end of document.

1698

Inorganic functional materials are widely applied due to their

electrical, optical, magnetic and mechanical properties. Accord-

ingly, these materials exhibit an enormous impact on key tech-

nologies relevant for future fields such as energy generation and

storage, information and medical technology as well as automo-

tive engineering. The manufacturing of such materials is usually

performed at elevated temperature and/or pressure combined

with enormous experimental effort and extensive equipment.

Consequently, problems arise due to shrinkage or grain growth.

In addition, the production of composite materials with multi-

functional properties may be severely limited because of the

mismatch between the thermal expansion coefficients of the

different components. This is also an issue in the combination

of inorganic components with temperature sensitive materials,

which is limited or even impossible.

In contrast to the aforementioned manufacturing methods,

biomineralization leads to fascinating, complex-structured, inor-

ganic materials under ambient conditions. The corresponding

processes have been evolutionarily optimized over millions of

years and involve biopolymeric templates, which control the

mineralization and the structure formation of inorganic compo-

nents in an aqueous environment. Accordingly, composites

made of inorganic solids (i.e., calcium phosphate or carbonate)

and biopolymers are formed. Furthermore, the resulting combi-

nation of inorganic and bioorganic components yields biomin-

erals with unique multifunctional features and an expanded

spectrum of properties as compared to those of the pure inor-

ganic components.

Although the composition of biominerals comprises only a

limited number of chemical elements, the principles of biomin-

eralization and the obtained structures can be considered arche-

types for the generation of inorganic functional materials not

found in living nature. This highly topical research field is

currently drawing worldwide attention and is a main subject of

the Priority Program 1569, “Generation of multifunctional inor-

ganic materials by molecular bionics”, of the Deutsche For-

schungsgemeinschaft in Germany. Correspondingly, this

Thematic Series addresses multifunctional, inorganic materials

generated by templating with biomolecules. The reader of this

series will gain a comprehensive overview about the general

http://www.beilstein-journals.org/bjnano/about/openAccess.htm
mailto:claudia.steinem@chemie.uni-goettingen.de
mailto:bill@imw.uni-stuttgart.de
http://dx.doi.org/10.3762%2Fbjnano.6.172


Beilstein J. Nanotechnol. 2015, 6, 1698–1699.

1699

ideas and principles of biopolymeric templating by means of

selected examples presented in the contributions.

We would like to acknowledge all contributors for their invalu-

able participation in this Thematic Series and thank the referees

for their great support to ensure that this Thematic Series fulfills

high quality standards. Many thanks also go to the Beilstein

Journal of Nanotechnology for providing us with the opportu-

nity to present this novel, exciting research field to a broad

audience and in particular Dr. Uli Fechner from the Editorial

Team for his guidance and support.
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