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Although huge success has been achieved
with biomaterials in the promotion of
human health, there remain many chal-
lenges in biomaterials research and
applications. For instance, most synthetic
materials used in medical devices
elicit non-specific responses from bio-
logical systems upon implantation, which
further trigger a series of unwanted reac-
tions, including thrombi, inflammation,
foreign body reactions, etc. The most

G. Julius Vancso

Prof. G. Julius Vancso earned his PhD
in 1982 in Solid State Physics (Edtvds
Lorand ~ University —of  Sciences,
Budapest). He then studied mater-
ials science at the Swiss Federal
Institute of Technology (ETH-Ziirich)
and joined the faculty of the
Chemistry  Department of the
University of Toronto in 1988. He
moved to the University of Twente
in the Netherlands in 1994 to
occupy the Chair in Materials
Science and Technology of Polymers
as full professor. Since October 2020,

he has been Emeritus Chair and part time Research Professor at Twente

University, and Visiting Professor at Nanyang Technological University in
Singapore (School of Materials Science and Engineering). Julius Vancso is
External Member of the Hungarian Academy of Sciences, and Fellow of the
Royal Society of Chemistry, UK. His current scientific interests revolve
around the materials chemistry of stimulus responsive and engineered

polymers, surface engineering and antifouling materials, and
macromolecular nanotechnology. He is also co-founder and CEO of
Sulis Polymers Ltd., a spinoff company specializing in polymer
research for biomedical and engineering applications.

This journal is © The Royal Society of Chemistry 2022

Introduction to bioinspired surfaces engineering
for biomaterials
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straightforward strategy to solve the prob-
lem could be the surface engineering of
biomaterials with new functionalities to
achieve better clinical performance.
Understanding the sophisticated func-
tionalities offered by objects and processes
presented in nature will guide the design of
materials with desirable properties to meet
challenging applications. Zwitterionic and
other bioinspired materials, mimicking bio-
logical structures and functions at different
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levels (e.g, cell membranes, proteins, tis-
sues, etc.) have shown great potential in the
surface engineering of biomaterials for
applications such as diagnostic, drug deliv-
ery, and tissue regeneration.
Poly(2-methacryloyloxyethyl phosphoryl-
choline) (PMPC) is a representative example
of a zwitterionic bioinspired material,
mimicking the lipid membranes on the
outer surface of cells. PMPC has been
found to have many merits due to its

biomimicking zwitterionic structure, espe-
cially superior hemocompatibility and bio-
compatibility. Till now, PMPC based
coatings have been successfully applied on
many clinically approved medical devices,
including extracorporeal membrane oxyge-
nation (ECMO), ventricular assist devices
and endovascular stents." Zwitterionic
poly(carboxybetaine) (PCB) is another repre-
sentative material, which was inspired by
glycine betaine, an osmoprotectant widely
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present in biological systems. Due to its
superhydrophilicity, the PCB surface forms
a strong hydration layer that prevents non-
specific adsorption from proteins. This so-
called ultralow fouling property makes PCB
a promising biomaterial for a wide range of
applications.

Layer-by-layer (LbL) assembly technol-
ogy was introduced by Decher and
Lvov in the early 1990s, and has been
extensively studied to mimic the extra-
cellular matrix (ECM) for the purpose of
creating a biomimetic cellular microen-
vironment. Due to its flexibility and mul-
tipotency, LbL shows great potential to
mimic not only the biochemical, topo-
logical, and mechanical properties of the
ECM, but also the highly dynamic assem-
bly that is constantly undergoing remod-
eling in response to various stimuli,
particularly during cell development
and tissue healing regeneration. The
field has moved from simple mimicking
to the active control of various cellular
behaviors.

In this context, it is pertinent to
compile this themed collection focused
on the recent rapid development in
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bioinspired surface engineering of bio-
materials. This themed collection of
Journal of Materials Chemistry B aims
to cover the recent progress on zwitter-
ionic materials specifically and other
bioinspired biomaterials more broadly,
including the synthesis, fabrication,
properties, and applications of materials
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and surfaces related to biology and
medicine.
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