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Abstract

The synthesis and chracterization of poly lactide - poly ethylene glycol - poly lactide triblock (PLA-PEG-PLA)
copolymer in micellar solution was performed with an aim to apply this copolymer as a target for controlled-
release drug delivery systems . This research started from molecular modeling techniques to design the suitable
molecular structure of PLA-PEG-PLA triblock copolymers , which can form micelle in solution and encapsulate
drugs by considering the LA/EG ratio prior to actual synthesis . By using mesoscale simulation techniques,
MesoDyn was employed to predict the phase diagram of the copolymers solution at various concentrations and
Dissipative Particle Dynamic (DPD) simulation was used to study the critical micelle concentration (cmc) and the
rate of micelle formation. Then synthesis and chracterization of PLA-PEG-PLA were performed by experiments ,
including the nature of micelle and cmc by fluorescence spectroscopy and light scattering. Experimental results
were found to be quite consistent with the prediction from computational molecular modeling suc that only
certain values of the LA/ EG ratio were appropriated to prepare the micelle with spherical shape and block

copolymers with higher LA/EG ratio can encapsulate larger quantities of drug.
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- Dissipative particle dynamics (DPD)
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