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• In Nano-medicine, the actual number of potential drug vectors greatly exceeds the number of 
vectors available in the market, or even available for clinical trials.

• Polymer micelles are very efficient vectors for the delivery of non-soluble drugs. Nowadays, the 
design of biodegradable vectors, which are capable of penetrating cell membranes with low 
energy consumption and low cell damage, is a major challenge in this field.

• To guide the design rules, it is urgent to understand and 
better control the interactions between these Nanocarriers
(drug vectors) and cell membrane. 

The micelle (of typical dimension 10-100 nm) has Brownian diffusive motion due to 
thermal agitation. The model membrane (a lipid bilayer of thickness ~5nm) exhibits large 
scale fluctuations (correlation length ~ 500nm). We aim to investigate: 

1- how the micelle diffusive motion is modified when it is located  near the membrane. 
The influence of shear flow will be also considered. 

2- the interaction pathways (adsorption, fusion, endocytosis) when the micelle is very 
close to the membrane, where collective physico-chemical forces become dominant.

For this investigation, I will use numerical simulations based on the dissipative particle dynamic (DPD) 
method. This is a mesoscopic approach, where several atoms are lumped into a single bead (coarse-
graining), and beads experience pairwise conservative, dissipative and random forces [1]. The latter 
two forces satisfy fluctuation-dissipation equilibrium. The coarse-graining, and conservative potentials 
will be chosen in a way to capture the compressibility and solubility of the mixture, as well as the 
mechanical properties of the membrane [2,3]. 
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