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Imaginary Nanosized
Worlds



Willard Wigan
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Changes in response to cold stress and nanostructure in Polyommatus icarus

Larvae cooled Larvae cooledLarvae wild Larvae wild

Kertesz et al (2017) Nature Scientific Reports volume 7, Article number: 1118  

NANOSCOPIC NATURE: STRUCTURAL COLOUR



Credit: University of Southampton

Morpho retenor wings showing complex hierarchy of scales



Credit: © Silvia Vignolini/Cambridge University

Each vehicle has 300 billion pigment flakes

STRUCTURAL 
COLOUR

Cyphochilus insulanus produces a very opaque white colour
from a very thin layer of scales

Ordered cellulose architecture that produces structural colour



Gecko adhesive system
W. R. Hansen, and K. Autumn PNAS 2005;102:2:385-389©2005 by National Academy of Sciences

NANOADHESIVES



The red abalone nacre lining of its shell 
created by changing the atomic structure 
of amorphous calcium carbonate to 
produce crystalline aragonite
Gilbert et al 2015 J.American Chemical Society 
Credit: Pupa Gilbert 

simulated bone

NANO BUILDING 
BLOCKS



NANOMATERIALS ARE EVERYWHERE



MANUFACTURING NANOMATERIALS

Electrospinning fibres
- smart fabric 
Credit: Caltech University

Electrospinning 
Nanoparticles - fuel cell
Credit: University Edinburgh

Wearable technologies

https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2018/thematerials.jpg


ANCIENT MANUFACTURING

Damascus steel – to make the 
sharpest and strongest  swords

Carbon nanotubes



NANOISATION OF CRYSTALLINE METALS

Tuning of photocatalytic activity 
of titanium dioxide with silver 
nanoparticles

Antibiotic activity of silver doped 
titanium dioxide nanotubules



CARBON NANOMATERIALS

Buckyball C60
Carbon nanotubes-
sheets of graphene

White button mushroom 
equipped with 3D- printed 
graphene nanoribbons which 
collect electricity generated by 
densely packed 3D-printed 
cyanobacteria 



European Environment Agency

The X-factorALICE – A FIGHT FOR LIFE



PRECAUTIONARY PRINCIPLE
TOXICITY TESTING & FORECASTING

US EPA Toxicity 
Forecaster

Researchers are identifying and characterizing 
the unique chemical and physical features of 
nanomaterials, such as size, shape, chemical 
composition, stability, etc.
to determine which nanomaterials may pose a 
higher probability of risk and those expected 
to have little impact



COMBINED PRODUCT TESTING
Safer drinking water – nano-encapsulated membranes 
for water purification
Transparent Surgical Masks
Pixel based light detection
Sunscreens


	�Nanomaterials:�A tale of two alices
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	The X-factor�
	Slide Number 18
	Slide Number 19

