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A 6" man is 1.62 moters tall
or 2 billlon nanometers or

2,000,000,000,000 nm Blood Cell
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Nanotechnology

Nanometer % < ?

0.1nm — 1m
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air bubble

biopolymer/
water flow biofouler
——— removed by water flow

or airliguid interface
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Super Water Repellent Application

Fluoride-containing . )
compound.™, =~ _SIQ, parlicle
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s
Substrate: Glass, metal,
paper, wood, polymer, etc.

The coating and curing
process yields a super
water repellent surface
with a contact angle

of >160°

SEM micrograph of the
super water repellent
membrane.




Super Hydrophobic Surface

Langmuir, v20, p2405 (2004)




Micro- and Nanostructured Lotus Surface
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With lotus effect !

Contact angle = 170°

Without lotus effect !

Nature Materials, v2, p301 (2003)



|_otus Effect
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Water Walking of Water Strider
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http://www-math.mit.edu/~dhu/Striderweb/striderweb.html


http://web.mit.edu/dhu/www/adultfront.jpg
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Looks are deceiving!
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Tyndall Blue
(Why is the sky blue?)
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Nature I1s the master of

‘nanotechnology.
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Nanotechnology is sound. But how do we start.....

To SEE things, we need light which is an electro-magnetic wave. The
characteristic property of wave is wave length...

Complete spectrum of sun light
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SPECTRUM

———400 nm

Objects smaller than 400 nm is “invisible”!



In nano-world everybody is blind. We can only FEEL...

the elephant was like a branch of a tree.

elephant was like a snake or a rope.

the elephant was like a pillar.
Ray Charles the elephant was a huge fan.

the elephant was like a wall.



AFM (Atomic Force Microscope)
A “Feeling Instrument” ...

The first of the
SPM techniques
was the Scanning
Tunneling
Microscope (STM),
developed by
Binnig & Rohrer,
which got them the
Nobel prize for
Physics in 1986.
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Images from Atomic Force Microscope

AFM imagea of an individual carbon nanotube between PL
electrodes spaced by 50 nm. Tans et al., Mature 386 (1997) 474



B BB (TEM)
ffi#5" (STEM) fifi=* (SEM)




Lt ¥

= -
>

+350nm &

2
y S

2
i

j2

x 10nm -



P g



Bio nano:t

el
FARICH
invivo

Nanodevice

HED R
Biomimetic

Sensing

RREY
e ]
i
Nano
Biolabeling
and

‘Diagnosis

-

Nanosphere SRR ek il o) Yt
T /v' Implantable Bioenergy Cell Biobattery
Biosensing
Y8 & . CD,Nanocapsule
_Erl =
Biocompatibility @ etk it ;\Mﬁfgﬂ i3
; igna io-
s Drug Delivety meshing
Diagnosis Reagent interface

Nanodewce
signal transport

200

” R A

Neuro Chip

.l

q?’(ﬁ_};ll"_ :
MNanosensor Array

RN ERIR

Mano-Biosensor

3 2004 2005 2006

Nuclei - ,/' " &
A L1 o;p??’ Qud e [
N ol GEE i EYRBM
X e £ Biosafety
. 2
FOROIRITER FoRMRRIFER Diagnosis Reagent
A VIAER RAEYS&ER

Nanoparticle
for biolabeling

Nanoparticle
applied in biochip

ATREE/ ATRE /A TKE
Artificial Retina/Olfactory/Taste

2007



2 it—>% a R
£ 5ok
NanoCrystal® particles have increased surface area

Total surface area bcm?
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Micronization vs. Nanonization™ process
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particle surface (<1,000 nm)
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Synthesis of ZnS-Capped CdSe QDs

Me,Cd + TOPSe » CdSe
300 °C
(TMS),/Me,Zn/TOP
AT

¥

/nS

CdSe

J. Phys. Chem. 1996, 100, 468




ZnS-Capped CdSe QDs
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Normalized fluorescence spectra of CdSe-TOPO (dotted
line) and CdSe(@ZnS (solid line) with 470 nm excitation

J. Phys. Chem. 1996, 100, 468




anoparticles
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Engineered Nanostructures and Cells

Bruchez, Alivisatos et al Science 281 (1998) p. 2013

10 nm particles, inside cell

+ Receptor mediated endocytosis
0 d > 100 nm colloids don't
od<50nmdo

« High reactivity of nanoparticle surfaces
0 Strong oxidizing/reducing agents
o Free radical activity
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rug delivery system
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Nanoparticle Targeted Delivery




Gold Nanoparticles and Cancer Cell
Detection

 Using gold nanoparticles to target EGFR on
cancer cells for easy detection
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Other Metal nanoparticles
d

Gold nanoparticles
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Gold Nanoparticle

e HAUCIs.3H20

e Trisodium citrate

e Ascobic acid , NaBH4

o Cetyltrimethylamonium bromide (CTAB)

1 0




Gold Nanoparticle

3 nm 5 nm 8 nm 12 nm

17 nm 37 Nm 50 nm 100 nm
TEM(Z 5=V 5" Bk ah)
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Cellular attachment & Extracellular matrix(ECM)
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Anodic Aluminum Oxide (AAO)
&% i 48
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3T3 Fibroblast

o BEIEA] dm e

0= B S SR KE 12

Z N v 222l t‘/ 2 /2
72 mE wm e




flat
control 10nm 50nm 100nm 200nm

Day 2

Day3

Day4




Cellular response to Nano-surface
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Thank you for your attention
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