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Mechanical detection with microcantilevers

Nearly any binding reaction on cantilever surface results in bending

Gimzewski et al. measures DNA hybridization (Science 2000)
Majumdar et al. measures antibody – antigen binding (PNAS 2001) 

Adsorption – surface stress – bending

Adsorption – mass – resonant frequency

Extremely sensitive: 10-17 g over 1000 µm2 area

Yang et al., Sensors and Actuators 82 2000.

Battitson, 
Sensors and 
Actuators 77
2001.

~1 protein/µm2
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Device packaging





Measurement Schematic
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Biotin/Avidin multilayer formation
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17Burg and Manalis, Applied Physics Letters 2003.



How sensitive is the suspended 
microchannel detector?

V~10 pL

V>10 µL

Quartz Crystal µBalance

Assume protein mass of 100 kD



Comparison to Fluorescent 
Protein Microarray

- Less selective
- Labeling is difficult for low
abundant proteins

- Highly selective
- Highly sensitive

Label-free provides real-time binding kinetics
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Example: Thrombin binding aptamer
Thrombin

DNA Aptamer



Micromechanical stress sensor

support

reference
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Aptamer ssDNA ssDNA ssDNA
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Aptamers – ligand 
binding induces 
surface stress
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