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Electrical Properties!
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Transforming Materiality!
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Functional Aims!

Emotional Experiences!
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Mimosa 
Active Transformation  

Pine Cone 
Stimuli:  Humidity 
Passive transformation 

Sunflowers 
Stimuli: Light 
Active transformation 

Wheat Awns 
Stimuli:  Humidity 
Passive transformation 

Venus flytrap leaf  
Stimuli:  active transformation 



A pine cone cut equatorially along its longitudinal 
axis: (a) one of the halves was kept wet (mirrored in 
the image) and (b) the other half was dried for cone 
opening. (c) Schematic of a magnified scale; the 
cellulose fibril orientations in the cell walls of fibres 
being part of the upper side (white band) and of the 
cells on the lower side of the scale are illustrated by 
the inclined lines in each rectangle (after Dawson et 
al. 1997). 





BioLogic!
!

MIT Media Lab in Collaboration with MIT Department of Chemistry 
Engineering, Royal College of Art and Bacillus Subtilis Natto cells!

!
Lining Yao, Wen Wang, Guanyun Wang, Helene Steiner, Chin-Yi Cheng, 

Jifei Ou,Oksana Aniliote, Hiroshi Ishii!







Bacillus Subtilis Natto!





Dry Rice Stalk!
(枯草）!

Natto Bacteria!
(枯草菌）!

Nature Engineered!



Inventor: bioLogic Team!

Hygromorphic nanosensor and nanoactuator;!
Ancient bacteria, new application!



Inventor: Nikola Tesla!



Study at the Cellular Level!



Cheng, C; Yao, L 





SEM Imaging of the Printed Film!

934 um!
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The Born!

Material!

The Made!
Evolution of material!

Evolution of manufacturing!



The Born! The Made!


