Abstract

In this research, the synthesis of high molecular weight polylactones was performed by a
lipases-catalyzed ring-opening lactones polymerization (ROP) in biphasic medium. The results of
screening showed that lipase from Candida antarctica type B (CALB), CALB immobilized on acrylic

resin (L2) and lipase from Burkholderia cepacia (lipase PS) were capable to catalyze the

polymerization of €-caprolactone (€-CL) and ()-Pentadecanlactone (()-PDL) yielding an oligomer
with the average molecular weight (%) of approximately 1000 g/mol. The interfacial kinetic

parameters of lipase PS and CALB catalyzing hydrolysis of emulsified triglyceride were determined

and used as a model to determine those of lipase PS catalyzed ROP of €-CL and ()-PDL. It was
evident that the ROP activity of lipases in biphasic media was controlled by enzyme molecular
properties, forms of immobilization, properties of interfaces and properties of polylactone products.
The systematic studied focused on the rate of ROP in biphasic medium compared with the one in
organic solvent indicated that the precipitation of oligomers in aqueous medium was the origin of the
Mn limitation in the case of -PDL, while the E-CL water solubility was the origin of Mn limitation
in the case of ROP of €-CL. For ROP of (D-PDL, the optimization including the addition of toluene
together with the lactone monomers and the design of optimum weight ratio of lipase to monomer in
one droplet let to the increase of Mn of oligopentadecanolactone from about 1000 g/mol to
approximately 3500 g/mol. The Mn of oligocaprolactone was optimized up to1.4 times by increasing
the molar concentration of €-CL in water. Finally, the preliminary step of core-shell shaped dextran-
coated polylactone nanoparticles synthesis was carried out. The type and the concentration of

modified dextran necessary for stabilizing nanoparticles model were investigated. Moreover, the

adsorption capacity percentage of lipases on one ()-PDL droplet and its influence on the Mn of
lactone particles was determined.
The results of this study help us to understand the action of lipases at the interface using high

substrate concentrations which is a key criterion for technological applications in general.
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