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Green Production of Chemicals for Industry
KIT Chemists Develop New Biocatalytic Material for “Green” Production of Value-added
Chemicals – Publication in Angewandte Chemie
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Biocatalyst: two different proteins self-assemble in a hydrogel, similar to a two-component adhesive. (Graphics: Theo Peschke, KIT)

Industry consumes large quantities of crude oil to produce basic
substances for drugs, cosmetics, plastics, or food. However,
these processes consume a lot of energy and produce waste.
Biological processes with enzymes are far more sustainable.
The protein molecules can catalyze various chemical reactions
without auxiliary materials or solvents being required. But they
are expensive and, hence, have been economically unattractive
so far. Researchers of Karlsruhe Institute of Technology (KIT)
have now developed a new biomaterial that considerably facilitates the use of enzymes. The results are presented in the journal Angewandte Chemie (DOI: 201810331).

Regina Link
Press Officer
Phone: +49 721 608-21158
Email: regina.link@kit.edu

Further materials:
Paper in Angewandte Chemie
(abstract): https://onlinelibrary.wiley.com/doi/full/10.1002/anie.201810331
Cover photo:
https://doi.org/10.1002/ange.201813
203

Catalysts ensure rapid reaction of basic substances to the end product desired with low energy consumption. Hence, they are of high significance to chemical industry. In about 90% of all chemical processes, catalysts are applied. Scientists of KIT have now developed
an environmentally friendly alternative biomaterial, the use of which
is associated with reduced energy consumption. “In the long term,
such biocatalytic materials are to be used in automatic production of
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value-added basic compounds without complex synthesis and cleaning steps and with a minimum amount of waste arising,” says Professor Christof Niemeyer of KIT’s Institute for Biological Interfaces.
For this purpose, scientists modified natural enzymes such that they
self-assemble in a stable biocatalyst. Similar to a two-component adhesive, the enzymes form a gel-type material. This material is applied
onto plastic chips with groove-shaped depressions. Drying leads to
concentration and formation of the hydrogel. Then, this chip is covered by a plastic foil and basic substances can be pumped through
the grooves and are converted into the final products desired by the
biocatalysts. The biocatalyst gel remains. No solvents or high temperatures and pressures are needed, which makes the process highly
sustainable and environmentally compatible.
As a large reaction volume exists on smallest space, conversion rates
in such miniaturized flow reactors or small reaction vessels are very
high. Their use in biocatalytic processes, however, is still in its infancy, as carrier materials have been required so far to fix the enzymes in the reactor. These carriers need reactor space that then is
no longer available for the biocatalyst. The new biomaterial, by contrast, adheres to the carrier and the reactor can be filled with a maximum amount of biocatalyst. Moreover, it can be recycled completely,
is biodegradable, highly stable, and reaches extremely high yields in
reactions, for which expensive auxiliary materials are required.
Compared to chemical materials, biocatalysts are particularly advantageous when so-called enantiomers are produced by a process.
These are compounds that are mirror images of each other. As a rule,
only one of the compounds is needed for the reaction, the second
may even have undesired effects. With the help of biocatalysts, specific production of one of both compounds is possible, whereas chemical processes often require expensive auxiliary materials for this purpose or separation of the undesired compound.
Work was carried out within the framework of the Helmholtz Program
“BioInterfaces in Technology and Medicine” (BIFTM). “Our research
and development work was possible only with the equipment and infrastructure of this program,” says Christof Niemeyer. Within the
framework of this program, scientists of KIT cooperate across disciplines to study and use biological systems for later application in the
industrial and medical bioengineering sectors. High interdisciplinarity
requires broad methodological expertise covering materials production and characterization as well as data-based simulation methods.
This know-how is available at KIT.
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Publication (early view):
T. Peschke, P. Bitterwolf, S. Gallus, Y. Hu, C. Oelschlaeger, N. Willenbacher, K. S. Rabe, C. M. Niemeyer: Self-assembling all-enzyme
hydrogels for flow biocatalysis. Angew. Chem. Int. Ed. 2018. Abstract:
https://onlinelibrary.wiley.com/doi/full/10.1002/anie.201810331

More about the KIT Materials Center:
www.materials.kit.edu/index.php

Being “The Research University in the Helmholtz Association,“
KIT creates and imparts knowledge for the society and the environment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of disciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 25,500
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.
This press release is available on
http://www.sek.kit.edu/english/press_office.php.

the

internet

at

The photo in the best quality available to us may be downloaded under www.kit.edu or requested by mail to presse@kit.edu or phone +49
721 608-21105. The photo may be used in the context given above
exclusively.
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