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A new research network is helping researchers
to borrow ideas from the natural world in the
quest to make industry more sustainable –
just as Velcro was inspired by the way burrs
stick to animal fur.

Interest from Britain and around the world is
rapidly growing in the Biomimetics Network
for Industrial Sustainability (BIONIS), which
links academic experts and commercial
companies with support from the UK’s
Sustainable Technologies Initiative.
Membership has more than quadrupled since
the network was set up with 19 members in
2002.

‘Biomimetics has become a hot topic recently
and all kinds of people are getting interested
– from aircraft designers to architects,’ says
Professor George Jeronimidis, Director of the
Centre for Biomimetics at the University of
Reading.  ‘It enables us to borrow nature’s ideas
to solve all kinds of technological problems
in sustainable ways. We are looking at
solutions that biology has arrived at through
evolutionary routes.’

Often described as ‘engineering learning from
nature’, biomimetics is best known for the
success story of Velcro, whose inventor noticed
how burrs stuck to his dog’s fur. Working with
a textile weaver, he patented a design for the
now familiar nylon fastener and paved the
way for a multi-million dollar industry.

The list of commercial products developed
through biomimetics is growing all the time
– from swimsuit materials modelled on shark
skin to self-cleaning surfaces that borrow
properties of the lotus plant. Now the race is
on to see how other ideas borrowed from the
natural world could help to make industry
more sustainable.

‘The natural world has an immense amount to
tell us about how to achieve sustainability,’
Professor Jeronimidis explains. ‘It uses energy
far more efficiently, for example, and is capable
of producing materials and structures with
chemistry that is far more benign than
anything we have achieved in industry.’

The biomimetics network is sponsored by the
Sustainable Technologies Initiative
programme, which is working to improve the
sustainability of UK business through a wide
range of projects. Funded by the DTI, Defra
and three research councils, the programme
is seeking new ways to achieve economic
growth and employment while safeguarding
the environment and conserving natural
resources.

BIONIS aims to attract investment and
partnership to carry out research and apply
new ideas. It puts researchers in touch with
potential partners in industry and finance
sectors and explores potential for collaborative
research projects. Information about the latest
developments and events is published on the
network’s website, . Members can join BIONIS
online and access a database for information
about UK research projects, company needs
and potential funding and investment.

‘Biomimetics is a very diffuse kind of
knowledge and for it to work it must be
interdisciplinary,’ says Professor Jeronimidis.

‘Our network is a way of enabling people from
all kinds of different backgrounds in industry
and the academic world to get together to
exchange ideas and obtain the information
they need.’

As well as promoting energy and resource
efficiency, key targets are elimination and
control of hazardous substances, use of
renewable and biodegradable materials and
added functionality in materials and structures.

‘Within the broad range of what biomimetics
can do, we wanted to look at issues that are
specifically related to sustainability. One of
the key areas is energy and resource efficiency.
Biology is not wasteful and we want to learn
how energy utilisation can be optimised.

‘In the construction industry, for example,
members of the network are interested in

“intelligent”  buildings. Biology shows how
different natural phenomena can be used to
maintain constant temperature and other
environmental conditions more efficiently. It

Biomimetics has already inspired winning
products ranging from Velcro fasteners to
aircraft wing tips. Now the concept of learning
from nature is helping to make industry more
sustainable through a new research network
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‘Biomimetics enables us
to borrow nature’s ideas
to solve all kinds of
technological problems
in sustainable ways.’
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also provides many examples of materials that
offer outstanding thermal insulation properties.’

Elimination and control of hazardous
substances is seen as another key area where the
network could make a significant impact.
Besides using plants and bacteria to clean up
pollution, there is much to learn from the
chemistry of biology, which produces a huge
variety of materials with far less reliance on
obnoxious chemicals.

As well as providing a new focus for application
of biomimetics to industrial sustainability in
the UK, BIONIS is fast becoming a forum for
international collaboration.

‘The UK has a lot of expertise in this area and we
are attracting a great deal of interest from other
countries,’ says Professor Jeronimidis. ‘The
combination of sustainability with biomimetics
really is unique to the UK. We are capitalising
on our strengths.’

Nature is full of surprises and no one can be sure
where the next big commercial application will
appear. ‘Ideas are coming from all over.
Sometimes one just needs that final click to
make the idea gel. Our discussion forum is like
a perpetual brainstorming session.’

Additional project information
and background

What is biomimetics?
Biomimetics is the concept of applying ideas
from the natural world to solve technological
problems in areas such as engineering, design
and computing. It is also known by other names
such as bionics and biognosis.

How are biomimetic solutions being applied
commercially?
One of the first and most widely quoted
examples is Velcro. Today the list of biomimetic
solutions entering the commercial market is
growing steadily, and includes:
* Plant fibres for sustainable composite materials
– sustainable and recyclable alternatives to glass
fibres that compare favourably for stiffness and
strength.
* Thermal insulation based on the 3D structure
of penguin feathers (under development).
* Aircraft wing-tips modelled on spread wing-

tips of birds to reduce drag.
* Fabrics that open and close like pine cones to
disperse moisture (under development).
* Synthesised spider silk to make immensely
strong fabrics for applications such as medical
sutures and bullet-proof vests.
* Self-cleaning surfaces that mimic the
microscopic structure of the lotus plant.
* Swimming fabrics that reduce drag and
turbulence like shark skin.
* Artificial bone made using special polymers
based on natural resources.
* Strain sensors for composite materials that
imitate acutely sensitive sensors of insects and
arthropods (under development).
More information about these products, among
others, is available on the BIONIS website.

How can the idea be applied to industrial
sustainability?
There are four main targets for applying
biomimetics to industrial sustainability –
through energy and resource efficiency,
elimination and control of hazardous substances,
use of renewable and biodegradable materials
and added functionality in materials and
structures.

How can BIONIS help?
The network provides a forum for researchers
from different disciplines, commercial
companies and potential funders and investors.
Through the website, registered members can
access a database for details of the latest research
and commercial opportunities. A key aim is to
introduce potential partners by bringing
together people from different disciplines and
linking with a range of other networks,
initiatives, and professional and trade bodies.
BIONIS can help to manage large projects and
co-ordinate bids for research funding.

Can anyone join?
Membership is open to individuals from the
academic community and commercial
organisations from the UK and around the world.
Registration can be made online through the
website –www.biomimetics.org.uk .

What is the Centre for Biomimetics?
The Centre for Biomimetics at the University of
Reading was founded in 1992 with the aim of
studying nature to find solutions to design
problems. Researchers from all disciplines work
on projects funded by industry and government.

‘Our network is a
way of enabling
people from all
kinds of different
backgrounds in
industry and the
academic world to
get together to
exchange ideas and
obtain the
information they
need.’


