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Biomimetics  
Lernen von der Natur 

Mining the Past for the Future 
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Extinction or Survival?

Introductory Talk on Biomimetics



Biomimetics in Dairy Life

Leonardo da Vinci

Bio-inspitrtion



Growing Global Interest in Biomimetics 
Increasing number of publications and patents

NATIONAL RESEARCH 
COUNCIL OF THE 

NATIONAL ACADEMIES

Inspired by Biology: 
From Molecules to 

Materials to Machines 

Nature 529, 277–278 (21 January 2016)



Growing Global Interest in Biomimetics 
International industrial convention 

BIOKON



Growing Global Interest in Biomimetics 
International industrial convention 

 CEEBION



Growing Global Interest in Biomimetics 
International industrial convention 

iomimetics Network Japan

Nanotech 2017 
Tokyo 
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History of Biomimetics

Hook and loop Fastener 
(VERCRO) 
In apan,  

Nylon

Wallace Carothers @ DuPont



http://www.otto-schmitt.org/index.htm 

History of Biomimetics

Schmitt Trigger
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      Prof.H.Ringsdorf    

Prof.T.Kunitake    

look back on it  
with nostalgia

T. Kunitake and Y. Okahata , "A 
totally synthetic bilayer 
membrane", J . Am. Chem. Soc., 
Volume 99, pp. 3860–3861 (1977).
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Man made chemicals

Bio-lipid

Materialization : polymeric bilayers 
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Kingfisher for ShinkansenAnthill for ventilationAnthill for ventilation

Boxfish for MERCEDES Bionic Car

Hummingbird for drone
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History of Biomimetics



Biomimetics Emerged from Biological Researches 
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Butterfly wing-scale:structure color 

Fibers, coating, photonics 

Moth-eye structure:anti reflectant 

Anti-reflection film 
photonics 

Lotus Effect：hydrophobic 

coating, painting, anti-fogging 
Painting, coating. 
Anti-fauling 

Sharkskin riblet

Adhesive 

Gecko Hand： 
adhesion 

self-cleaning surface 
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New Trends in Biomimetics: Marriage of Natural History and Nanotechnology



https://www.youtube.com/watch?v=FFsMMToxxls

Growing Global Interest in Biomimetics 
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Ants: social insect as an autonomous distributed system 
elf-organized Ecological System

Collaboration  
Ant Robots for 
“Industrie 4.0” 



Growing Global Interest in Biomimetics 

Toward Biomimetic Architecture 

Venus‘ Flower Basket



Frei Paul Otto

Olympiastadion München

Growing Global Interest in Biomimetics 

Toward Civil Engineering 
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Autonomous Decentralized System, Architecture,  
Civil Engineering

km



It is no surprise then to learn that 
biomimicry is heralded as one of the growth 
areas for this century. It is a genuinely 
multi-disciplinary field where, for instance, 
a research team comprising entomologists, 
engineers and materials scientists is not 
uncommon. Last year, a report by the 
Fermanian Business and Economic 
Institute in San Diego said: “While the field 
today is just emerging, in 15 years 
biomimicry could represent $300bn 
annually of US GDP and could account for 
1.6m US jobs by 2025. Globally, biomimicry 
could represent about $1,000bn of GDP in 
15 years.” 
(Paul Miles, Financial Times Aug.12 2011)
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(Paul Miles, Financial Times Aug.12 2011)
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Growing Global Interest in Biomimetics 
Governmental support for  

“Biodiversity in Good Company”
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March 11th 2011

Earthquake, Tsunami, and Fukushima
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Anthropocene ? 
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(1) Paradigm shift for innovation 

 different working mechanism with multifunction 
 different fabrication processes 

(2) Biomimetics Informatics 
             Technology transfer from biology to engineering 
(3) Societal implication for sustainability, technology    
     governance, ecological view from “trans-science” 
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•! The 5 years National research project of 
“Engineering Neo-Biomimetics”  was closed at 
end of March 2017. 

•! In this project, Prof. Haseyama has developed 
the biomimetics image retrieval which is a 
system to search for similar image in 
Biomimetics Database. 

•! Researchers of National Museum of Nature and 
Science have built Biomimetics Database 
consisting of SEM images of  insects and fishes. 

•! Prof. Mizoguchi has developed the Keyword 
Exploration for retrieval from Biomimetics 
Database. He has a prototype of the 
biomimetics ontology and keyword exploration 
tool (OET : Ontology Enhanced Thesaurus). 

•! These system will support  idea creation by 
users based on Biomimetics Database.  

Image Retrieval

Keyword Exploration
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Number of SEM Data 
  34,000 (Insects, Birds, Fishes) 

Important Issues 
!! Data Collection  
!! Data Management 

"!National Museum of Nature and Science 
"!The Hokkaido University Museum 

Biomimetics Informatics : Image Retrieval 

search engine retrieve similar image 
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seed

need

Need Seed Matching based on  
Biomimetics Informatics : Image Retrieval 

VIQ

h$*$'D#'$+i-%
Z(W"/C&"%.C1#'%H3"#%
9C2"%:"12'%H$4"#

Prof.Dr.T.Hariyama



Director general: 
 Prof. W.Heckl

Museum as Exhibition Device of Biomimetics 



:�
 Museums are the Societal Devices for …… :   

from Science-communication to Trans-science	
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Museum as Societal Trans-science Device 



Museum as Treasury Box of Biomimetics 
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SEEDS : iology ush EEDS : Technology Pull

echnology Transfer from Biology to 
Engineering via Information Technology

8;3"#%0O*1"Physical Space Physical Space

Biodiversity 
Inventory

Materials/Structure/Properties 
Database
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Simulation and Optimization of 
Materials, Devices, Machines, Architectures, and Civil Engineering 
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Data Journal 
Natural History Museum 

Aquqrium Zoo Botanical Garden 
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BC'9'4; Engineering

Natural History Informatics Industry
Engineering Technology

Materials  
Informatics
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Biomimeics: Mining the Past for the Future 



Prof. em. Dr.  
Helmut Ringsdorf 

Prof. em. Dr.  
Erich Sackmann
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schon gegessen ?
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