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Protic ionic liquids (PILs) are cost efficient “designer”solvents which can be tailored to have prop-
erties suitable for a broad range of applications. PILs are also being combined with molecular
solvents to enable more control over the solvent environment, driven by a need to reduce their cost
and viscosity. However, there are relatively few structure-property studies which look at these more
complex mixtures. We have explored the solvation properties of common PIL-molecular solvents
using various techniques,[1] and have identified many interesting solvent properties of these solu-
tions, and their interactions with solutes.

In this presentation I will discuss how we are using our understanding of PIL-water solvent prop-
erties to design and characterise solvents for biological molecules. In particular, we are targeting
being able to control protein solubility and stability, which are critical for applications in biopro-
cessing, biocatalysis, protein crystallography and cryopreservation. We have explored lysozyme as
a model protein in various PIL-water systems, predominantly using spectroscopic techniques and
small angle x-ray scattering (SAXS).[2-3] From this we have been able to identify which PILs are
more biocompatible, and to identify specific conformational changes of lysozyme due to the presence
of PILs.[4] More recently, we have used protein crystallography to identify specific binding sites of
the PIL ions and water to lysozyme.[4]
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