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Abstract 

The goal of this study is to investigate the materials properties characteristics of 

DPPC (dipalmitoylphosphatidylcholine) liposomes, caused by the incorporation of 

block copolymers with different architecture using Micro-Differential Scanning 

Calorimetry (m-DSC) and high-resolution ultrasound spectroscopy.  Poly(ethylene 

oxide)-block-poly(ε-caprolactone) (PEO-b-PCL) is a block copolymer and poly(2-

methyl-2-oxazoline)-grad-poly(2-phenyl-2-oxazoline) (MPOx) is a gradient  block 

copolymer. These polymers are used in different compositions with lipid to prepare 

chimeric liposomal formulations. The DPPC liposomes’ thermodynamic parameters 

are in accordance to the literature [1,2]. The inclusion of block and gradient 

copolymers in DPPC bilayers has markedly influences the thermotropic behavior of 

chimeric vesicles. Indeed, a strong increase of around 9-14 °C in the main transition 

of liposomal membrane and a marked decrease of the enthalpy associated to this 

transition was observed according to mDSC analysis. The presence of PEO-b-PCL 1 

block copolymers led to a significant increase of the main transition temperature 

(consequently increase of the onset temperature, which corresponds to the 

temperature at which the thermal phenomenon starts) [1,2].  The pre-transition 

enthalpy is decreased because the mobility of the phospholipid head groups is lower, 

due to the presence of the MPOx gradient block copolymer chains/segments in their 

vicinity. Phase transition temperature were also calculated from sound speed and 

attenuation parameters by high-resolution ultrasound spectroscopy. In conclusion, 

these values were found to be comparable to those determined by microcalorimetry, 

demonstrating the interchangeable use of these two techniques in determining phase 

transition temperature of both pure liposomes and copolymer/phospholipid chimeric 

vesicles. 
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