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“Nano” Is nearly evervywhere.

Ubiquitous “Nano”

D.J. Ahn, Korea University



Nanotechnology Value Chain

4 . . .
Nanomaterials Nanointermediates Nano-enabled products
Nanoscale Intermediate Finished d
structures in products with INISHE gct)lo >
unprocessed nanoscale incorporating
form features nanotechnology

e Carbon nanotubes * Nanocoatings e A high-volume consumer truck
e Ceramic nanoparticles * Nanocomposite materials . :
e Dendrimers * Nano-enabled diagnostics oo mgeane, o0 wekile wnin:
e Fullerenes * Nano-enabled displays ® The course of treatment for
e Metal nanoparticles e Nano-enabled drug delivery breast cancer
* Nanoporous materials systems
e Nanostructured metals * Nano-enabled memory
* Nanowires * Nano-enabled solar cells
® Quantum dots * Nanosensors
* Nanotherapeutics
Nanotools

Capital equipment and software used
to visualize, manipulate, and model
matter at the nanoscale

* |nspection tools
e Fabrication tools
e Modeling software

Lux Research Inc, The Nanotech Report, 4th Ed.(2006)
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“Nano” evolutes...

as a ‘common” scientific language
as a ‘common” technology

as an emerging business platform
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Mr. Feynman’'s Dream
“There’'s Plenty of Room at the Bottom.”
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They say “Nano’ is...

Mot “nanc by accadent”

/

“The purposeful engineering of matter at
scales of less than 100 nanometers (nm)
to achieyﬁ size-dependent properties and

/ functions.”

Realy smal

Mok pest “smelly” “amall
and different”

D.J. Ahn, Korea University
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Scales & Nano
- Size & Shape Dependences -

v _
Nanocrystals : Ag Nanoprisms Au Spheres Au Spheres Ag Spheres Ag Spheres Ag Spheres
- ~100 nm ~100 nm ~50 nm ~120 nm ~80 nm ~40 nm

Shapes of

Cheon (2006), and others Mirkin (2005), and others
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Scales & Nano
- Quantum Thermal Conduction -

Schwab & Roukes, Nature (2000)
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Hierarchy
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Germany: Funds “lead innovation” programs like
NanoMekbil, which develops nanotech applications for
the automobile industry

South Korea: Ministry of Science and
Technology spearheads a tenyear
nanotechnology development plan

Canada: National Research Council
establishes a National Institute for
Nanotechnology in Alberta

\

U.S.: The National Nanotechnology
Initiative spurs the growth of dozens of
nanotech centers, and grants fuel
hundreds of start-ups

France: |dentifies nanotech
as one of six “global
contenders” for French
industry

Russia: Government and industry agree to setup a
national NanoBusiness Association

I 1

U.K.: Beghroke Science Park at
Oxford University incubates
nanotech startups like Oxonica

1

Israel: Former Prime
Minister Peres founds Israel
Manotech Trust for projects
in “regional development
and peace”

boasts a 260person
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Japan: National Institute
for Advanced Industrial
Science and Technology

nanotech research group
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Brazil: Recently Iaunched an initiative
to spend $30 million on nanotech in
2005 and 2006

Thailand: Ministry of Science and
Technology drafts a terryear plan to
become an Asian nanotech leader

Taiwan: The Industrial Technology Research

Institute (ITRI) backs a network of nanotech

centers to support industry

Iran: Agriculture-Jihad ministry
announces launch of a nanotech
research website

/

/

Singapore: Stateled initiatives focus

on nanoelectronics projects

/

LY

China: Government sets up Tsinghua
Research Park as an “innovation model” for
nanotech and other technologies

\

become a leader in nanotechnology

India: President Abdul Kalam calls for India to

Australia: Defence Science and Technology Organisation funds
research in nanotech for surveillance, materials, and sensors

Lux Research Inc, The Nanotech Report, 4th Ed. (2006)
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High Ivory Tower U.S. Dominant
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o
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Low Technology development strength High

Lux Capital (2005.9) — Ranking the Nations :

Nanotech’s Shifting Global Leaders
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MAIE 23’8 (2005-2007)

High

Nanotech
activity

Low

$ 2005

& 2006 @ 2007

O ;
Ivory Tower U.S Dominant
Germary - I Japan
China South Korea
France
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Lux Capital (2007) — Ranking the Nations :
Nanotech’s Shifting Global Leaders
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Actomyosin Nano-Assembly Hybrid

(Protein Motors) Nano-Engine
ATP (Fuel)
Nanorod
) Myosin ~10nm ( O
*

(Walker) —

Substrate

ExTi. BOh DB 3B -3
LH.DB 3 _SH-03 P 3e-ch

ATP
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5 e

Troponin

ADP M2+ Per Prof. Hong

D.J. Ahn, Korea University



Masasuke Yoshida
Tokyo Institute of Technology
Graham Johnson

Molecular Biology of the Cell, 4t Edition
By Alberts, Johnson

D.J. Ahn, Korea University



