Physicochemical Characterization of Fluorinated lonic Liquids for Biomedical Applications
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The interest in fluorinated ionic liquids (FILs) in the biomedical field has arisen in areas where perfluorocarbons
(PFCs) find relevant applications. PFCs are used as in vivo gas carriers, and in liquid ventilation or artificial blood
substitutes formulations. [1] This work focuses on the design and development of FiLs to replace fully or partially
the PFCs present in the emulsions used as oxygen therapeutics. A combined theoretical-experimental approach has
been used to characterize these compounds considering their thermodynamic behavior in the presence of water
and respiratory gases. The phase equilibria of different imidazolium and pyridinium cations combined with the
[C4F9S0O3]™ and [C4F9CO2]™ anions with water has been studied to evaluate the feasibility of partially replacing PFCs-
in-water emulsions, which are currently used as oxygen carriers. Additionally, the critical aggregation concentrations
for these FILs in water have been determined using ionic conductivity, surface tension, and isothermal titration
calorimetry. [2] Additionally, the self-assembled structures of FILs in water have been evaluated using transmission
electron microscopy. [2] Part of this experimental information has been modelled using the soft-SAFT equation of
state (EoS). A molecular model based on the analysis of the distribution charges on the anion has been proposed
and optimized to find a reliable set of parameters to describe the FILs family, revealing good agreement with
experimental data and a high degree of transferability. [ 3] The model has been later tested to describe the liquid-
liquid equilibrium of water + FILs mixtures. A theoretical evaluation of the interfacial tension and the viscosity of
these compounds is also provided. Finally, this molecular model has been used to predict the solubility of the
respiratory gases in these FlLs. This characterization allows the search for a FIL that might be the best candidate to
use as an artificial gas carrier.
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