Printable Biotechnology
Published on Medical Design Technology (http://www.mdtmag.com)

Printable Biotechnology
Karlsruhe Institute of Technology
Cells, biological circuits, and individual biomolecules organize themselves and
interact with the environment. Use of these capabilities in flexible and economically
efficient biotechnological production systems is in the focus of the “Molecular
Interaction Engineering” (MIE) project. It is the objective to develop printed
biological circuits and catalysts for biologico-technical hybrid systems. MIE will be
funded with about EUR 3.5 million by the BMBF.
The capabilities of biological systems are based on specific interactions of molecular
components. Due to their molecular fitting accuracy, for instance, enzymes allow for
certain chemical reactions only. Some proteins bind via specific molecular
interfaces to the DNA or other proteins and control processes in complex organisms.
Sensors respond to defined molecular signals from the environment. The MIE
project focuses on interactions of molecules, technical interfaces, and surrounding
solvents.
“Transfer of complex biological mechanisms to printable systems may result in
innovative biotechnologies that might be the basis of a number of industrial
applications,” Professor Jürgen Hubbuch, project coordinator at KIT, explains.
However, conventional, continuous evolution of biological molecules reaches its
limits. The key to innovative developments is the specific, adjusted construction of
the interaction of complex biomolecules and fusion of these units with technical
interfaces. This requires close cooperation of biology, engineering, chemistry, and
physics.
The “Molecular Interaction Engineering” (MIE) project combines methods of
biotechnology, structural biology, materials sciences, process engineering, and
computer simulation. Work is aimed at developing innovative, flexible, and
economically efficient biotechnological production systems for molecules. These
might then be used in biohybrid systems integrating biological and electronic
components. Biohybrid systems allow for new applications in food technology,
molecular biology, medical diagnostics, and pharmaceutical industry.
KIT’s Institute of Process Engineering in Life Sciences (BLT), the Institute of
Functional Interfaces (IFG), the Institute of Microstructure Technology (IMT), the
Institute of Nanotechnology (INT), the Institute of Toxicology and Genetics (ITG), the
Institute of Thermal Process Engineering – Thin Film Technology (TVT-TFT), and the
KIT Young Investigator Group “Biohybrid Nanoarrays for Biotechnological and
Biomedical Applications” participate in MIE. In 2013, the project is funded with
about EUR 3.5 million by the Federal Ministry of Education and Research (BMBF) for
a period of five years. A second funding package of EUR 1.6 million has been
announced for 2014.
The MIE Helmholtz Research Network was initiated by KIT, Forschungszentrum Jülich
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(FZJ), and Helmholtz-Zentrum Geesthacht (HZG) under the Biotechnology 2020+
strategy process of BMBF. The research network is one of four large-scale projects
of the four large German non-university research organizations (Fraunhofer Society,
Helmholtz Association, Leibniz Association, Max Planck Society) that are to be
funded under the Biotechnology 2020+ initiative. Within the framework of the
above strategy process, German research organizations agreed on a memorandum
of understanding for the interdisciplinary development of a next generation of
biotechnological processes.
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