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}  The shape of a nanoparticle has important 
implications for drug delivery 

}  Need an easy and fast measurement of shape 
as well as size of sub resolution particles 

}  We can measure size by studying diffusion, 
but what about shape?? 



GOAL: Determine if Nanoparticle Tracking Analysis 
(NTA) can be used to obtain information about shape  

DT=kT/6πηrH 

<x2>=4DTt 
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Non-spherical particles blink as they diffuse 
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A translational step causes a 
change in intensity. 

A rotation also causes a 
change in intensity. 

Non-uniform beam of light~Gaussian 



DNA origami 

Movie by Shawn Douglas 



Block Cylinder 

DNA Origami-Templated Growth of Arbitrarily Shaped Metal Nanoparticles,  
Schreiber et al 
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Champion J A et al. PNAS 2007;104:11901-11904 
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}  Rotation too fast to 
resolve 

}  ηglycerol=1000ηwater 

}  Vary temperature to 
observe change in 
rotation 

Dr=3kT[ln(2rmax/rmin)-0.5] 
8πηrmax
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“Formula for the Viscosity of a Glycerol-Water Mixture” 
Nian-Sheng Cheng 
Industrial & Engineering Chemistry Research 2008 47 (9), 3285-3288 

* 

* Random Walks in Biology 
Howard Berg 
Princeton University Press, 1983 
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}  Translate ratio of 
intensities to an 
angle: 

  
 
 
}  Measure a 

diffusion 
coefficient 

Θ=(90/Rmax-Rmin)[R-Rmin] 



}  Systematic error 
in size? 

}  Uncertainty in 
translation of 
intensity ratio to 
angle  

Dr=3kT[ln(2rmax/rmin)-0.5] 
8πηrmax
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}  We are able to distinguish between different 

rotation speeds of a particle 
 
}  We have learned the limitations of this 

technique 
◦  Need faster camera speeds, uniform illumination, 

focal confinement of particles 
◦  Challenges of moving to smaller particles (less 

scattering, faster rotation) 






