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2. Toxicity
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4. Label (on target)



奈米(nm, nano-meter)

奈米

1 奈米 = 10 -9 (十億分之一) 公尺

埃

1 埃 = 10 -10 (百億分之一) 公尺

= 10 -8 (億分之一) 公分

奈米尺度
( 1 – 100 nm ) 蛋白質

真核細胞



光學顯微鏡

觀測工具

金黃色葡萄球菌 (在洋菜培養基)



穿透式電子顯微鏡



16 nm

100 nm

金奈米顆粒在電子顯微鏡下的影像



Synthesis of Au Nanoparticles in aqueous solutions

e.g., CH3(CH2)15N(CH3)3
+Br- (CTAB)

Stabilizers : polymer, thiol and surfactant

Surfactants : cationic. anionic and neutral

1. HAuCl4
CTAB

2. NaBH4

Au NP

(By chemical reduction)



CTAB/cyclohexane/acetone + HAuCl4/ascorbic acid/AgNO3

Au  NP seeds

Au Nanorod

Synthesis of Au nanorods in aqueous solutions

e.g., cyclohexane and acetone

CTAB + organic additives : Soft Rod-shape Micellar Structure

C. J. Murphy and co-workers Adv. Mater. 2001, 13, 1389



1. Size distribution
average size
(Electron Microscopes)
average physical properties
(UV-VIS, X-ray,…general instruments)
average chemical properties
(catalytic activity)

single nanoparticle detection
(special tools)

Keystones in Nanoscience



Haruta, M. et al
Chem. Record 2003, 3, 75

CO CO2

O2

Au (cat.) / support
200 – 400 K

( NPs )

Introduction



Prepared by Impregnation

Prepared by Deposition-
Precipitation Flow chart of the procedure in the DP method.

Haruta, M. et al
Chem. Record 2003, 3, 75

Size of Au NPs is controlled by the preparation method.



Size Effect of Au NPs on Reaction Rate

Haruta, M. et al
Chem. Record 2003, 3, 75



CO oxidation catalyzed by Au and Pt NPs

Haruta, M. et al
CATTECH 2002, 6, 102





Size Effect of Au NPs on Selectivity

Haruta, M. et al
Chem. Record 2003, 3, 75



2. Surface properties on nano-materials

chemistry
CO obstructs the surface and reduces 
the catalytic activity of nano-catalysts.

physics

Keystones in Nanoscience
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Ag Nanoparticles

50 nm



Ag Nanoparticles



Ag



Antibacterial Activity



Dosage Test
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HCG (human chorionic gonadotropin)

金奈米顆粒在醫療檢測的應用
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Living Magnets















Magnetic nanoparticle in magnetic 
resonance tracking of cell migatrion





















Rat brain’s nerve cell on a silicon 
chip







Neuron silicon chip













Societal Implications of Nano

Key dimensions of the society:

1. Law

2. Politics

3. Economic and business

4. Public health and safety

5. National security

6. Education



For example, Human Genome Project (HGP):

Identify and map all of the human genes, as well as

determine the complete sequence of human DNA.

Provide rich new ground for biological study and

potential medical advances.

Not feasible, an enormous waste of time and resource ?

How genetic knowledge would be used
Potential harms from the ability to manipulate & control 

The project of ethical, legal and social issues (ELSI)



The National Nanotechnology Initiative (NNI):

Societal dimensions program component area:

(1) environmental, health, and safety (EHS) impacts of nano-
technology development and risk assessment of such
impacts

(2) education-related activities, such as the development of 
materials for schools and universities as well as public 
outreach

(3) Identification and quantification of the broad implications
for society



Many, if not all, industries  are anticipated to experience significant

change in response to discoveries and applications of nanoscience.

However, to fully understand the true extent of societal implications,

one must also recognize connections branching into nearly every

corner of the public sphere; general categories of societal impacts

that have been raised as potential concerns range from safety and

environmental impacts  to workforce and global economic disruptions

to controversial applications in medicine.









Thank you

for your attention.


