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Block copolymers sold as Pluronics® are amphiphilic copolymers, whose structure consists of hydrophilic 

poly(ethylene oxide), (PEO) and hydrophobic poly(propylene oxide), (PPO) blocks arranged in an A-B-A triblock 

structure [1,2]. Their ability to self-assemble in polar solvents has led to their broad application as drug or gene 

carriers. The amphiphilic character of these copolymers induces their ability to interact with biological membranes 

[3]. Here, we report our recent work focussing on how these copolymers interact with model lipid membranes as a 

function of polymer molecular weight and hydrophobic content. 

We will present the results from three PEO-PPO-PEO copolymer systems, all commercially available (L64, L35 and 

P123). Surface pressure-area per molecule isotherms for each system were obtained using a Langmuir film 

balance. The monolayer was transferred from the air-water interface onto a solid mica substrate using the reverse 

Schaefer transfer method, for imaging by atomic force microscopy (AFM). 

Results from this study show that Pluronics® can insert into lipid membranes at surface pressures lower than those 

corresponding to healthy membranes. At higher surface pressures the polymer is excluded from the membrane. The 

copolymers incorporated within the film are observed in AFM images at surface pressures corresponding to the 

liquid expanded (LE)-phase. Upon compression into the liquid condensed (LC)-phase, the images indicate 

separation of the film into polymer-rich and polymer-free domains.  

Additionally, copolymers with shorter PEO blocks can penetrate the membrane more easily due to the interactions 

with lipid polar heads. The hydrophobic content of the copolymer in combination with its molecular weight define its 

surface activity and insertion capability.  
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