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Introduction
·The need to bridge the nano world to the real world

·Bridging the two worlds through the world of micro 
technologies

·Integrated micro/nano structures as electrodes for electron 
transfer devices 

·Example applications: bioconversion and remediation

·Future perspectives



Bridging the Nano World to the Real World
·Nanotechnology is now at a crossroad in terms of being 

relevant, or bringing tangible benefits, to the real world we 
live in.

·One of the major players in the world of nanotechnology 
thus far is nano particles, and they have brought mixed 
results in terms of benefits and consequences.

·The need for bridging the nano world to the real world 
without causing unintended consequences is urgent.



Linking the Nano and Micro Worlds
·Since our daily life is surrounded by micro technologies, 

our approach to integrating the nano and real worlds is 
through the ubiquitous micro world.

·Technological niche: 3D skyscraper nanopillar structures 
with microfabrication processability

A network of  connected micro dots
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·,ÅÓÓÏÎ ÆÒÏÍ 'ÅÃËÏȭÓ ÆÅÅÔ
·To increase the surface area; not just the end area,                 

the side area too

·0ÈÙÓÉÏÌÏÇÙ ÏÆ 'ÅÃËÏȭÓ ÆÅÅÔ 
·Lamellae: rows of setae

·Setae: micro-bundles (100 ʏm / 5 ʏm ) of nano-spatulae

·Spatulae: nano-fibers (200 nm) with spatula heads 

·We use this lesson for a different                                     
purpose
·High surface area for interfacing and                             

electron-transfer purposes, instead of,                                           
for dry adhesives

Why 3D Nanopillar Structures

SEM images by Kellar Autumn & Ed Florance
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·Nanostructures possess high surface area with respect to their 
volume. Of all the nanostructures, vertically aligned nanopillars 
offer a higher surface area at a fixed footprint area (in a 
ȰÓËÙÓÃÒÁÐÅÒȱ ÍÅÔÁÐÈÏÒɊ

Substrates with 3D Skyscraper Nanopillars

For  r = 150 nm, h = 6 ��m and p = 75%:
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