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“Translocation of Soft Nanoparticles 
Through Confining Nanochannels“

Translocation – the movement of material 
from one fluid reservoir to another through 
a single nanochannel – is a common, if 
not universal, feature of many systems. 
For example, many plant viruses 
undergo translocation-like processes as 
they infect neighboring cells, and water 
filtration can be thought of as preventing 
translocation. Translocation is typically 
studied by observing pulses in ionic current 
as polymers or nanoparticles in salt solutions 
move through a nanochannel and block the 
transport of ions. A large challenge today is 
interpreting this current pulse to understand 
nanoparticle transport and to measure the 
physical characteristics of the nanoparticles. In 
the first part of this talk, I will discuss experimental 
neutron scattering measurements of the structure 
and dynamics of polymers that are grafted to 
spherical nanoparticles, and use a newly-developed 
self-consistent field theory (SCFT) + Poisson-
Nernst-Planck framework to calculate the expected 
experimental signatures of translocation. In the second 
part of this talk, I will discuss the translocation of soft, 
bio-derived phytoglycogen nanoparticles and how 
translocation can be used to measure the “hardness” 
of the dendrimer-like nanoparticles. To interpret the 
experimental translocation signatures, we will combine 
Poisson-Nernst-Planck calculations with Monte Carlo 
simulations. 


