








•  A single tube detects part-

per-billion NO2 gas 

• The first nanotube/nanowire 

electronic sensor 

• Label-free, electronic readout, 

small, rapid, sensitive, 

arrayable… 

 

 

 

 

 

Kong, et al., Science, 287, 622, 2000 

Qi, et al., Nano Lett., 2003 

 

Nanotube Transistors for NanoSensors 

0.5

0.4

0.3

0.2

0.1

0.0

-D
G

/G
0

80006000400020000

t(s)

100ppt 

200 

500 

1ppb 

2 

P+ Si 

SiO

2 

Source 

Gate 

Drain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

O

O
O

O

O OHO

OO
HO

O

w x

y

z

O
HN

O

O
O

O

O OHO

OO
HO

O

w x

y

z

O
HN

10E3 

 U1A 

10E3 

 U1A 

1.04

1.00

0.96

G
/G

0

700500
t (s)

1.02

1.01

1.00

0.99

0.98

0.97

E
le

c
tr

ic
a
l 

S
ig

n
a
l 

G
/G

0

12001000800600400
t (s)

10E3 1 µM IgG 

• Auto-immune disease: Systemic 

lupus erythematosus (SLE) 

• Auto-antigen: U1A of spliceosome 

complex 

• 10E3: monoclonal IgG raised 

against U1A 

 

Selective Electronic Biosensor For Autoimmune Disease 

Detection 

Chen, et al., PNAS, 2002 (Dai & Utz Groups)  

Polyethylene glycol chains:  

prevent non-specific  binding 

 

Selective antigen-antibody  binding 



Nanotubes: New Types of Intracellular Transporters 
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Nadine Wong Shi Kam, Zhuang Liu, et al.,  

JACS, PNAS, Angew Chem. 2004-2005 
 

X 

X  = protein 

or = DNA 

     = siRNA 

     =… 

     
He-La cells 

 

DNA 

on SWNTs 
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HL60 cells 

cytochrome 

C 

on SWNT 

 

 

 

 

 

 

 

 

 

 

 

 

 Length ~ 200 nm; various functionalization 

for water solubility 
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Internalization of 

fluorescently 

labeled CNT 

conjugates into 

mammalian cells. 



Selective Delivery and Destruction of Cancer Cells by 

CNTs/NIR 
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= PL-PEG-Folic acid  

 

 

N. W. S. Kam, JACS, 2005 

 

 

 

 

 

 

 

 

 

 

 

 

N. W. S. Kam et al., PNAS, 2005 

Nanotube Delivery of Short-Interfering RNA (siRNA)  

• Lamin – intermediate filament protein forming 

nuclear lamina 

Untreated cells 

Regular cells  

expressing 

Lamin 

SWNT-SiRNA treated 

Lamin silenced by 

NT 

delivered SiRNA 




