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Leonardo da Vinci
1452-1519

Image credit: Wikimedia Commons



Alessandro Volta
1745-1827

Image credit: Wikimedia Commons
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Image credit: CC 2.0 possan



Charles Darwin Alfred Russel Wallace  D'Arcy W. Thompson
1809-1882 1823-1913 1860-1948

Image credit: Wikimedia Commons



Dr. Otto Schmitt Col. Jack Steele M.D. Dr. Julian Vincent Janine Benyus
1913-1998 1924-2009 still rockin’ 1958-present

Image credit: Wikimedia Commons















Bioinspiration

N
R T TS S : Source: adapted from H2020 Nature-based Solutions



Bioinspiration

Source: adapted from H2020 Nature-based Solutions



Resource

. LIMITED AVAILABILITY - FUTURE RISK TO SUPPLY

depletion

. RISING THREAT FROM INCREASED USE

O

‘ SERIOUS THREAT IN THE NEXT 100 YEARS
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Image credit: Chemistry Innovation Transfer Knowledge Network



https://ktn-uk.co.uk/interests/chemistry

Technology Biology

Large variety of elements Light elements dominate

Exact design Approximate design

Forming and Hierarchal structuring
micro-structuring at all size levels

Selection of material Adaptation of form and
according to function structure to the function

Modelling & remodelling to changing
environmental conditions

Secure Design

Healing: capability of self-repair

Source: Fratzal, P (2007) http://rsif.royalsocietypublishing.org/content/4/15/637)
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Source: Vincent, J.V. et al (2006) Biomimetics: its practice and theory 3(9): 471-482.

energy



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1664643/
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Source: Vincent, J.V. et al (2006) Biomimetics: its practice and theory 3(9): 471-482.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1664643/

Technology Biology

@ Substance
) Structure

@ Energy
® nformation

Source: Vincent, J.V. et al (2006) Biomimetics: its practice and theory 3(9): 471-482.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1664643/
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TRENDS IN BIOMIMETICS

A search of the more than 25,000 papers in
biomimicry shows the rising interest in the field
over the past decade, but studies are mainly
restricted to the physical sciences.
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Data obtained by searching the Web
of Science Core Collection with the

term “biomim* or bioinspir®”, enamure

Source: Snell-Rood, E (2016) Interdisciplinarity: Bring biologists into biomimetics.



http://www.nature.com/news/interdisciplinarity-bring-biologists-into-biomimetics-1.19188







Research-led
(bottom-up)
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Concepts
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Minimal
energy use

Source: Flectofin / University of Stuttgart



Source

: Flectofin / University of Stuttgart



Minimal
energy +
smart shading

system

Source: Flectofin / University of Stuttgart



Moisture
and thermal
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Source: Dr Rupert Soar: Freeform Construction Ltd
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Adapted from Dr Rupert Soar: Freeform Construction Ltd



Fungus
inspired
moisture

brick

Adapted from Dr Rupert Soar: Freeform Construction Ltd



Lightweight
structures
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EXISTING
STATE-OF-THE-ART PARTITION

Weight: 65 kg
Displacement: 108 mm
Load: 9G Forward

Original
weight 65 kg

Source: Airbus Group



http://www.airbusgroup.com/int/en/story-overview/Pioneering-bionic-3D-printing.html)
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High stress NN Low stress

Partition optimization via generative design
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High-performing results based on goals
Source: Airbus Group
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http://www.airbusgroup.com/int/en/story-overview/Pioneering-bionic-3D-printing.html)
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NEW
BIONIC PARTITION

Weight: 35 kg (45% reduction)
Displacement: 99 mm (8% reduction)
Load: 9G Forward

Source: Airbus Group



http://www.airbusgroup.com/int/en/story-overview/Pioneering-bionic-3D-printing.html)
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Source: Airbus Group



http://www.airbusgroup.com/int/en/story-overview/Pioneering-bionic-3D-printing.html)




TRENDS IN BIOMIMETICS

A search of the more than 25,000 papers in
biomimicry shows the rising interest in the field
over the past decade, but studies are mainly
restricted to the physical sciences.
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Data obtained by searching the Web
of Science Core Collection with the
term “biomim* or bioinspir*”,

enature
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Source: Smith C.A. (2015), Tapping into Nature, Terrapin Bright Green


https://www.terrapinbrightgreen.com/report/tapping-nature/

Trilobites - exting Ammonites - extinct E Ch i nOd erms

Sea scorpions « extinct

Protostomes

Armored fish - extinct

Where do
you start?

Fungi

Plants

». Birds

Mammal-like reptiles - extinct

0‘,\‘.\\*’\
\ AN Multituberculates - extingt
\thﬁ

Eukaryotes
/ \ , Mammals
Archaea N

Teee sheews

Lemurs

Tarsief >

x workd monkeys

. -
] . . - - i * M
Bacteria == ’ =—— : - “
S —— —— —_—— - ~ 'Al . - Old world monkeys
s = — 3 * Gibboes

Earth Birth : =y

Gorilla
Chimpanzees

Humans

4000 ' A >

201 252 370 444 541 700 1000 2000 3000 Millions of Years Ago 3000 2000 1000 700 541 444 370 252 201 66  Today
All the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extinct are shown. Example: Dinosaurs - extinct* © 2008, 2017 Leonard Eisenberg. All rights reserved.
eVORenean.com

Source: Weiss, M.C. et al (2016) The physiology and habitat of the last universal common ancestor, Nature Microbiology, 1, 16616



https://www.nature.com/articles/nmicrobiol2016116










It’s proving a
game changer
for many industries




An additional

problem-solving toolkit




Poll Results


https://www.mentimeter.com/s/be8b6919b6e1ffcba2e1af0f3e717ac6/677d24b3711e
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