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Understanding the interaction of nanoparticles (NP) with ceramide lipids is important in 

developing strategies to overcome the formidable obstacle that is skin. This paper presents 

studies of interactions between N-isopropylacrylamide nanogels, crosslinked with 30% N,N’-

methylenebisacrylamide, and model ceramide lipid monolayers at the air-water interface as a 

function of temperature. In the case of the mixed ceramide/cholesterol/behenic acid monolayer, 

the interaction of nanogels with the ceramide was strongly mediated by the fatty acids. This 

interaction between nanogels and monolayer components is dominated by hydrophobic-

hydrophobic binding. The data show the important intermediary role of the fatty acid in 

facilitating transmembrane transport.  For a pure ceramide lipid monolayer, the neutron 

reflectivity (NR), Brewster angle microscopy (BAM) and surface pressure results showed a 

lipid-nanogel complex formation and the subsequent depletion/solubilisation of the lipids from 

the interface when the area per molecule for the lipid was increased from 42 to 44 Å
2
.  

 
 

1. Introduction 

The application of nanoparticles as delivery vehicles for small molecules and large 

biotherapeutics requires fundamental understanding of the nature of their interactions with 

biological membranes, characterized by their heterogeneous complex structures and varied 

permeation mechanisms. Among the different approaches, dermal drug delivery offers attractive 

advantages such as higher patient compliance and avoidance of first pass metabolism. However 
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