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1853 1913 1969 2025 2061 2081
Rapid
Adoption

_ : Distributed
Textile Railway Auto Computer Intelligence Nanotech

S 1800 1853 1913 1969 2005 2025

Technology
1771 1825 1886 1939 1977 1997

>0

ndustrial Revolution nformation Revolution
Conceptual advances occur about twice a century and lead to wealth of nations
#50E3G - ATHHAL » FRLRFF

Source: Norman Poire, Merrill Lynch, 2003
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“ Small Things lead to Big Changes ”
3R EARFRE N 0 BE Y AR e
e AR FAEMEIHL Rk

> myg ¥ ~/8

B FLF 32 1997 1998 1999 2000 2001 2002 2003 2004 2005(e)

wp 126 151 179 200 ~225 ~400 ~650 ~900 ~1000
P A 120 135 157 245 ~465 ~720 822 855 883
i 116 190 255 270 464 697 862 960 1,081
H 70 83 96 110 ~380 ~550 ~800 ~900

B 76 89 86
w3 432 559 687 825 1535 2367 3134 3615

= F 1 2003~2007 » ¢ & gk US$ 240 M, 3+ 3 gefi USS 360 M
= & :2004~2007, >US$ 25 M g R 1 2004~2009, US$23 M

FH &k © M.C. Roco, M. Takemuraff 3£, US$1=NTD34.82/2003, NTD33.95/2004, NTD32/2005
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Volcanic ash

COcean spray
Magnetotactic bactera
Forest fire smoke
Mineral composites
Clouds

> 500 peer-reviewed
publications

F#L % & : CBEN, Rice Univ. (2004)

Combustion products
Frying, cooking
Sandblasting

Mining

Metal working
Biomaterial degradation

> 10,000 peer-reviewed
publications

Carbon nanotubes 3

Cuantum dots 1
Sunscreen pigments 9
Fullerenes 30

Semiconductor wires 0

~ 50 overall



m TRREEL R e Trend of global nano-standardization

2004 2005
EU - - Taiwan -

Japan

5/17 5th ;EE] .
Meeting #ﬁ?%—_zfﬁ ¢§Clic

Forum

2/2% 4th Meeting
2/2 3rd Meeting

11/29 2"d Meeting] V. Kolvin

w

/8 APEC ISTWG
Nanoscale Measurdment 11/11 JSA 15t Nano-Stgndardization|

Panel Mtg @ Toraya Building

4/28} 2" CNT

3/4 CEN/BTWG 166 Starjdard.Mtg
Nanotechnologies; establisijed 10/28.29 1st Workshop on $tandardization for

JSA! — Carbon Nanotubes @ Vienfia by ENA &FFG

Japanese standards association

CEN:

European Committee of standardization

ANSI: _ o April ASTM Draft

American national standards institute

NIST: 10/1 NIST Mtg 1/18 ASTM established

National institute of standards &

technology 9/28.29 ANSI-NSP first meeting

ASTM:

American society for testing and 6/17.18 Int-Nat Dialogue by NSF

materials

« A3 2004#3% ¥ - L2 K APECISTWG ¢ $h#t 11“ 2 % ¢ R £l 2 $is 734" » £ 7 10% ¢ f R Co-sponsored
» 2005 42 1 $ 7
e AR 2004E12% XA X EFHBLR € o Bt B € 10
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Total nanotech

Nanotech EHS

spending spending Total budget
Organization/initiative/program ($ millions) ($ millions)  |($ millions)
National Nanotechnology Initiative
(FY2006 projection) $1,100 $38.40 $1,100
National Science Foundation
(funding awarded to date) $345 $8.30 $5,500
Environmental Protection Agency
(program announced November 12, 2004) $4 $4 $7,600
National Toxicology Program
(currently earmarked for nanomaterial toxicology studies) |$0.5 $0.50 $183

Source : May 2005 Lux Research report “A Prudent Approach to Nanotech Environmental, Health, and Safety Risks”

AR FFp 2003 Boodhi » 2 KR FAR B BT FHFE 2 % (NT$6.5 M/

2003 » NT$8 M/2004, 5.6 M/2005)

w2 Ffo¥ £ ¢ p2006% B 4ndk » 3 F Mol BRF% 2 R
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R ILE (>45) | s ¥ (>9) |
4 f P (>20) s R (9)
o 2wk (>10)  * P2 (>4)
At (o15) 0 &7 EE (2
e N\
FEBE > BT 5 (565) [ " B A5 (>125) |
o o LEWPA ¥ (12
M ?Aﬁ’ﬁ?fr (>V8)‘ » § Nanotools (>15) (3 iis%%j&(ila)%nmﬁﬁ)
e 1ML A - ¢ RITEF A ¥ (55
. FP Nanomaterials (>50) . M7 E/TAL (515)
(570 8 B ) Nanostructures + KT A ¥ (>10)
o ¢ ~  \_~Processes -/ * & RA ¥ (>10)
s 2HAF (>23)
RFE (2 | - mpze
s EHIFI A F (525)
() Rp e R 2Z BFABEL » 2 73 ¢ FH EH (>10)
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% - & & ! Passive Nanostructures (4 # 3\

(2001) FEAS I ER SRS SAEFRE j@;‘/ﬁﬁf}ﬁj{‘

% = & &  Active Nanostructures (L &'z £ # > B3 e )
(2005) * &M E & RRE - DMFC - MRAM - %%m.?/‘%%'i

£

% = 2 &% : 3D Nanosystems and Systems of Nanosystems (= &z & i 3t & °
(2010) =g e )
i~ %‘ 'H—ﬁ *#‘tx Smart dUSt » NEMSs > ;r '—} L 1% *&mﬁmné%/é _%ﬁ

%z % &2 & . Heterogeneous Molecular Nanosystems (£ &4 + 2 i & 3 4
(2015) 2550 )

BAK ARV B - A3 EARHG O PIFAE LS

rEAMAESHE A (molecular machines) #
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146
(11%)

Source : Cientifica and Jaakko Poyry Consulting (2003)
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* Nanotechnology is a key technology

for the 21st century
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Small matter, many unknowns
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Responsible Development of Nanotechnology
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