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Detection of protein binding/cancer cells  using a nanowire
Biofluid

Electrode
Nanobelt

Cancer cells

RF unit

In-situ, real-time, wireless 
detection of single cancer cells!

(Z.L. Wang, MSE, Georgia Tech)

(C.M. Lieber, Harvard)



Business week, Nov. 17, 2003

Piezoelectric nanosprings for 
ultrasensitive measurements of pressure 
and flow rate in blood vessels and in brain
(Z.L. Wang, MSE, Georgia Tech)

0.5 µm

Kong & Wang, Nano Letters, 3 (2003) 1625 + Cover



Enhanced piezoelectric properties at nano-scale
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Property Tunability

Plenum, 1998

Unique advantages of functional oxides:

- Cations with mixed valences
- Anions with deficiency

J. Phys. Chem. B, 107 (2003) 659-663



Integration of nanobelts with MEMS for gas sensing
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Suspended SiNx 
membrane 

SiNx beam 
Pt electrode Nanobelt 

Pt heater/thermometer 
covered by SiO2 

Suspended SiNx 
membrane 

Electrode Electrode
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(Li Shi, UT Austin)



Single-crystal, complete-rings of piezoelectric and semiconductor ZnO

500 nm1 µm1 µm
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Polar surface induced structural configurations
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