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I risultati principali di questo lavoro saranno presentati al 24th Annual
Meeting of Polymer Processing Society, che si terra dal 15 al 19
giugno 2008 a Salerno. Di seguito ¢ riportato /’abstract di questa
comunicazione.

Micellization and gelation behaviour of a PEO-PPO-PEO co-polymer (F127),
investigated by means of calorimetric and dielectric measurements.

A.A. Barba, S. Chirico, G. Lamberti, A.G. Marmora, L. Rabbia & G. Titomanlio

The block co-polymers PEO-PPO-PEO constitute a class of bio-compatible
surfactants known as “Pluronics”. Their amphiphilic nature is due to the PEO water
soluble chains, and to the hydrophobicity of the PPO segment. Their water solutions
exhibit complex phase behaviour with temperature. Starting from temperatures close
to 0°C the affinity between water and PEO segments decreases upon heating, and
the single chain of polymer in solution (the “unimers”) can aggregate building up
micelles, the phenomenon being the “micellization”. Further temperature increase
can cause a close packing of the micelles, building up to a soft gel with interesting
properties for biomedical applications, the phenomenon is noted as “gelation”. The
Pluronic F127 (PEO;oPPO¢PEQO;o), whose solutions of proper concentration
(around 20% w/w) give a gel at body temperature (37°C), is of particular interest in
biomedical applications. E.g., its use is under consideration to cover the stents used
in percutaneous transluminal angioplasty. To do this, a liquid solution (at 5°C) has
to be pumped into a catheter and it has to gelate only in the proper position in the
cardiac artery.

To predict the solidification behaviour both the thermodynamics and the kinetics of
the micellization and gelation have to be known. In this work, the micellization and
gelation temperatures of F127 water solutions were carefully determined by means
of DSC studies and of dielectric constant measurements, to obtain the micelle
volume fraction and thus the gelation (which occurs when the volume fraction
overcome the simple cubic volume density of 52.3%). Several Pluronic
concentrations were analyzed, and the dielectric measurements were repeated for
several temperatures, allowing to the sample enough time to reach equilibrium at the
temperature tests. Thus, the thermodynamics of micellization and of gelation for
water solutions of F127 has been determined over a wide range of temperature and
solution concentrations.
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