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Abstract:  
Nanoparticles with ultrastable and carefully controlled core-shell structures can be used in biomedical 
applications, e.g., as biomedical imaging contrast agents and for hyperthermia [1], but they are also 
attractive building blocks for actuated nanomaterials such as membranes for drug delivery vehicles [2]. In 
analogy with microparticle stabilized pickering emulsions, engineered nanoparticles can be assembled and 
organized at liquid interfaces. I will discuss our recent work on assembly of superparamagnetic core-shell 
nanoparticles at liquid interfaces including into lipid membranes [3, 4], as well as the demonstration of 
magnetically actuated vesicles for drug delivery. Additionally, we have developed new methods to 
characterize nanoparticles at liquid interfaces, such as measurements of nanoparticle membrane assembly 
using X-ray reflectivity at buried interfaces [5] and freeze-fracture shadow casting (FreSCa) to measure 
single nanoparticle surface energies [6] 

 
Figure left: Iron oxide core-shell nanoparticle used as self-assembly building blocks.  
Figure right: freeze-fracture shadow casting images of nanoparticles distributed at liquid interfaces. 
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