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Annual sales of commodities that incorporate highly agglomerated nanoparticles (e.g., silica, titania, 
carbon black, etc.) exceed $15 billion. These agglomerates are often produced by the oxidation of gas 
phase precursors, so some human exposure is inevitable. The deposition of such agglomerates in the 
lung has not been systematically investigated. In collaboration with Prof. Sotiris Pratsinis (ETH 
Zürich), Mr. Jacob Scheckman and Prof. Peter McMurry have developed methods to produce 
agglomerates in a highly reproducible manner. They have also developed an in situ technique that 
enables very accurate measurements of their fractal dimensions (Df) and dynamic shape factors (�) 
(Scheckman, Pratsinis, and McMurry, 2009; Park et al. 2008; figure 1.2). As shown in the Figure, 
compact agglomerates have large fractal dimensions (~2.4), whereas more open structures have 
smaller values (~1.7). Preliminary measurements of deposition efficiencies in lung models show that 
deposition efficiencies of fractals exceed those for spheres of the same mobility size. 
 

 
Figure. Caption. 
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