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TRIBLOCK COPOLYMER/MICELLE/MESOSCALE/MONTE

CARLO/POLYMER BRUSH/ NANOPARTICLE

The PLA-PEGy-PLA triblock copolymer micelle has gained attention in the
field of drug delivery due to its excellent properties. To get the sufficient details of
this triblock copolymer micelle all effective properties were considered. The PEO
brush, model for corona part of micelle, was studied by a novel Monte Carlo (MC) of
coarse-grained model on high coordination lattice. A PEO chain was mapped to a
coarse-grained model which each bead represents series of linked vector connecting
the CH,CH, and CH0 unit. The short and long-range interactions were based on the
rotational isomeric state (RIS) and the Lennard-Jones (LJ) potential energy,
respectively. The effects of grafting density, polydispersity and solvent quality on
structure properties of polymer brushes were investigated. The results suggested that
both polydispersity and grafting density were the major effects on the brush
properties. The brush under poorer solvent was more compressed as clearly seen by
brush density profile and bead distribution of grafted chains. Moreover, this MC
method was also employed to simulate the structure aggregation of PEO nanoparticle
as a model for the micelle core, under varying implicit solvent quality. The

nanoparticle was denser packed themselves, increasing its density at the bulk region
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and transforming to a nearly ellipsoid shape when the solvent quality was poorer. The
distribution of middle beads was no significant effected by solvent quality, while the
end beads distribution were strongly dependent. Bond orientations of chain in the
nanoparticle were relatively random. Then, the aggregation behavior of triblock
copolymer solution was simulated for molecular design. The ABA triblock copolymer
(A = EO, B = PO) was investigated by MesoDyn. The effect of A/B block ratio,
concentration and adding the third component on the morphology change were
investigated. The results showed that the critical micelle concentration (cmc) and
micelle formation rate were increased with increasing A/B block ratio. Introducing of
hydrophobic drug and changing the strength of hydrophobicity part of the block
copolymer were resulted in changing the shape of spherical micelle. Besides, PLA-
PEGy-PLA, triblock copolymer micelle with varying LA/EG block ratio was
simulated for molecular design before real synthesis. MesoDyn and DPD were used to
gain more understanding about the phase aggregation, cmc and micelle formation
rate. After that, the PLA.-PEGy-PLA, triblock copolymers were experimentally
prepared and characterized. The results were in a good agreement with simulation
results that only the appropriated LA/EG block ratio could induce the formation of a

spherical micelle. The block copolymer with higher LA/EG ratio could encapsulate

more drug.
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