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Plane sketch



WHERE did it develop?

What is Biomimicry?



Leonardo da Vinci  
1452-1519
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Alessandro Volta 
1745-1827
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Charles Darwin 
1809-1882

Alfred Russel Wallace 
1823-1913

D’Arcy W. Thompson  
1860-1948

Image credit: Wikimedia Commons



Dr. Otto Schmitt 
1913-1998

Col.  Jack Steele M.D. 
1924-2009

Dr. Julian Vincent 
still rockin’

Janine Benyus 
1958-present
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Why is it so important?



Biomimetics SustainabilityBiomimicry

Bioinspiration

Bionics

Biologically Inspired Design

Nature-inspired 
Engineering

Neo-Biomimetic 
Engineering

Source: adapted from H2020 Nature-based Solutions
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Image credit: Chemistry Innovation Transfer Knowledge Network 

Resource 
depletion

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


Technology Biology

Large variety of elements Light elements dominate

Exact design Approximate design

Forming and  
micro-structuring

Hierarchal structuring 
at all size levels

Selection of material  
according to function

Adaptation of form and 
structure to the function

Secure Design

Modelling & remodelling to changing 
environmental conditions

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.

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


Biology

nm

Substance

Structure

Space

Time

Energy

Information

Problem resolutions (%)
0.0 25.0 50.0 75.0

Technology

nm

Substance

Structure

Space

Time

Energy

Information

Problem resolutions (%)
0.0 25.0 50.0 75.0

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

3%

55%
5%

19%

4%
14%

Biology

18%

6%

12%

25%

30%

9%

Substance
Structure
Space
Time
Energy
Information

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/


Source:  ichthyosaur - Wikimedia Commons

Convergent 
Evolution



Technical 
Convergent 
Innovation





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

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


How do you frame 
a question?



Industry-led  
(top-down)



Research-led 
(bottom-up)



Eureka!



INSERT DIAGRAM ON COMPLEXITY

Systems-
thinking



Concepts





Shading



Industry-led



Bird of 
Paradise 
Flower



Source: Flectofin / University of Stuttgart

Hingeless



Source: Flectofin / University of Stuttgart

Minimal 
energy use



Source: Flectofin / University of Stuttgart

3D Printing



Source: Flectofin / University of StuttgartSource: Flectofin / University of Stuttgart

Minimal 
energy + 

smart shading 
system



Moisture 
and thermal 
regulation



Termites

Research-led



Namibian 
termites



Source: Dr Rupert Soar: Freeform Construction Ltd

Airflow



Fungus farm



Turbulent 
eddy flows

Mound skin 
structure

Enclosed 
space

CO2 / O2 gradient

Adapted from Dr Rupert Soar: Freeform Construction Ltd

Moisture 
control



Fungus 
inspired 
moisture 

brick

Adapted from Dr Rupert Soar: Freeform Construction Ltd



Lightweight 
structures



Industry-led



Original 
weight 65 kg

Source: Airbus Group

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


Slime mould



Slime mould 
algorithm

Source: Supermanouvre - https://vimeo.com/41611195



Source: Airbus Group

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


Source: Airbus Group

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


45% 
weight 

reduction

Source: Airbus Group

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


The Future?

Source: Airbus Group

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




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

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


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

Where do 
you start?

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


Connecting 
the 

relationships



Materials



Green 
chemistry



It’s proving a 
game changer 

for many industries



An additional 
problem-solving toolkit



Poll Results

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




Thank you!



Richard James MacCowan 
Founder 

richard@bio-uk.org | bio-uk.org | @biomimicry_uk


