
 

Scientists design new responsive porous
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The structural flexibility of ZnGGH in the context of a conformational energy
landscape Credit: University of Liverpool
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Scientists from the University of Liverpool have, for the first time,
synthesized a new material that exhibits structural change and triggered
chemical activity like a protein.

In research published in the journal Nature, Liverpool scientists
produced a flexible crystalline porous material with small pores (metal
ions and small peptide molecules that can change its structure in
response to its environment to carry out specific chemical processes.

Porous materials are widely used in industry as catalysts for the
production of fuels and chemicals and in environmental remediation
technologies as adsorbers for the removal of harmful compounds from
air and water.

These materials are rigid, with just one structure, unlike the proteins
used by living systems to perform chemistry.

Proteins can change their structures to carry out chemical processes in
response to their environment.

Like a protein, the new porous material can adopt multiple structures,
and it can be controllably transformed from one structure to another by
changes in its chemical environment. This allows it to perform a
chemical process, such as taking up a particular molecule from its
surroundings, in response to an imposed change in the surrounding
solution.
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The research team is based in the University of Liverpool's Materials Innovation
Factory, an £81 million project dedicated to the research and development of
advanced materials Credit: University of Liverpool

Professor Matt Rosseinsky, who led the research, said: "These porous
materials use the same atomic-scale mechanisms as proteins to switch
between structures, which gives us the opportunity to develop new ways
to manipulate and change molecules with synthetic materials that are
inspired by biology.

"This offers exciting scientific possibilities, for example in catalysis,
through the design of materials that can dynamically select the structure
needed for a particular task."
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The research team applied a combination of experimental and
computational techniques to reveal the principles of the structural
flexibility and activity of this new material.

They are now working on the development of the next generation of
functional flexible porous materials whose performance is controlled by
the changes in structure in response to changes in the chemistry
surrounding them.

  More information: Alexandros P. Katsoulidis et al, Chemical control
of structure and guest uptake by a conformationally mobile porous
material, Nature (2019). DOI: 10.1038/s41586-018-0820-9

Provided by University of Liverpool

Citation: Scientists design new responsive porous material inspired by proteins (2019, January 9)
retrieved 23 April 2024 from
https://phys.org/news/2019-01-scientists-responsive-porous-material-proteins.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/tags/porous+materials/
http://dx.doi.org/10.1038/s41586-018-0820-9
https://phys.org/news/2019-01-scientists-responsive-porous-material-proteins.html
http://www.tcpdf.org

