
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 ε-caprolactone (ε-CL) and  ω-Pentadecanlactone (ω-PDL) yielding an oligomer 
with the average molecular weight (Mn ) 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 ε-CL and ω-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 ω-PDL, while the ε-CL water solubility was the origin of Mn  limitation 
in the case of ROP of ε-CL. For ROP of ω-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 ε-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 ω-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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6789:;<=8>? @ABC7B7DE<6FGD7HIJKLM>NMGKO8P>QR>8?S7I8<BKRFMBTMEU6KV=WXYFZ8[\RJ[MF]E FD̂6]_:B:D:=7 
ring-opening KLM>FRZDJ[DF\X<Q8 (ROP) `Z6NMGKO8 W8DHaaEZ69<bc7G (biphasic medium)  dMB7D
G<VFMeZBFZ8[\RJW8DHaaV<6BM̂79[VYNEV6WIYFIf89^7[MF]E;7B Candida antarctica type B (CALB), CALB P>Q
gUBODA6a8FD\:8ZHGD>M:B (L2) NMH;7B Burkholderia cepacia (lipase PS) E7R7DgE<6FGD7HIJKZM:KBNMGKO8
P>QR>8?S7I8<BKRFMBTMFhM>Q= (Mn ) ]DHR7i 1000 BD<R/KRM ;7B]_:BD:=7 ROP `Z6 ε-caprolactone (ε-CL)
NMH ω-Pentadecanlactone (ω-PDL) PS7B7D9<VG^7O<9N]DP76;M8@7EODJP>Qd:9E<Rd<E`Z6FZ8[\RJP<?6EZ6
X8:VW8B7DFD̂6]_:B:D:=7[jKVD[M\>E`Z6Z:R<MX<8`Z68?S7R<8 NMHWXYF]k89:l>OY8NaaW8B7D9<VG^7O<9N]DP76
;M8@7EODJP>Qd:9E<Rd<E W8B7DFD̂6]_:B:D:=7 ring-opening `Z6 Z:R<MX<8`Z6NMGKO8VY9=[MF]E dMB7DPVMZ6
X>?WIYFIf89^7 G97RE7R7Dg`Z6FZ8[\RJ[MF]EW8B7DFD̂6]_:B:D:=7 ROP `A?8Z=U^B<a GTiERa<O:`Z6FZ8[\RJ
KRFMBTM M<BCiHB7DODA6FZ8[\RJ GTiERa<O:`Z6d:9E<Rd<E NMHGTiERa<O:`Z6dM:Oc<imJKZM:KBFRZDJ B7D@ABC7
Z<OD7FDf9W8B7DFD̂6]_:B:D:=7 ROP `Z6 ω-PDL VY9=FZ8[\RJ[MF]EW8DHaaEZ69<_c7G F]D>=aFP>=aB<aW8
E7DMHM7=Z:8PD>=JX>?WIYFIf897̂ B7DOBOHBZ8`Z6KZM:KBFRZDJW88?S7F]k8OY8FIOTP>QPS7WIY G^7 Mn  `Z6KZM:KB
FRZDJR>G^7OQS7 W8`iHP>QB7DMHM7=8?S7`Z6 ε-CL KRK8FRZDJ F]k8E7FIOTP>Q;S7B<VG^7 Mn  W8BDi>`Z6]_:B:D:=7 
ROP `Z6 ε-CL ;A6PS7B7DFL:QRG^7Mn  `Z6 oligopentadecanolactone W8BDi>P>QE<6FGD7HIJVY9=]_:B:D:=7 
ROP `Z6 ω-PDL KV=B7DdER toluene B<a ω-PDL B̂Z8PS7]_:B:D:=7 ROP NMH PS7B7DZZBNaaZ<OD7Ê98
KV=8?S7I8<B `Z6 FZ8[\RJ[MF]E O^Z ω-PDL P>QV>P>QETV PS7WIYG7̂ Mn  FL:QR`A?8;7B 1000 BD<R/KRM F]k8 3500 
BD<R/KRM  W8`iHP>QG^7 Mn  `Z6 oligocaprolactone FL:QR`A?8]DHR7i 1.4 FP^7KV=B7DFL:QRG97RF`YR`Y8`Z6 
ε-CL W88?S7 PY7=P>QETV[VYPS7B7DPVMZ6Fae?Z6OY8FLeQZE<6FGD7HIJZ8Tc7G87K8 dextran-coated polylactone KV=
B7DFMeZBX8:V`Z6NMH9<V]D:R7i`Z6 modified dextran P>Q ;S7F]k8ES7ID<aB7DWXYF]k8E7DFL:QRG97RFEg>=D`Z6
Z8Tc7G polylactone 8ZB;7B8>?[VYPS7B7D9:FGD7HIJ F]ZDJF\8OJ`Z6B7DFB7H`Z6FZ8[\RJ[MF]Ea8I8AQ6
Z8Tc7G`Z6 lactone NMHZ:Pl:LM`Z6 F]ZDJF\8OJ`Z6B7DFB7H`Z6FZ8[\RJ[MF]EO^Z Mn  `Z6Z8Tc7GNMG
KO8 
  dMB7D@ABC7P>Q[VY;7B6789:;<=8>? X^9=WIYFB:VG97RF`Y7W; FB>Q=9B<a B7DFD̂6]_:B:D:=7a8d:9E<Rd<E `Z6
[MF]E W8DHaaP>QG97RF`YR`Y8`Z6E<aEFODPR>G^7EU6 \AQ6F]k8FPGK8KM=>P>QES7G<nES7ID<aB7DdM:OKV=P<Q9[]  
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