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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. This also leads to greater biocompatability.

In this presentation I will discuss our ongoing work into designing PIL solvents for proteins, with
a focus on lysozyme as a model protein 1. We have recently been using SAXS to explore the effect
of PILs on lysozyme from dilute to neat IL concentrations in water. This naturally leads to a dis-
cussion on the difficulties in obtaining SAXS data of proteins in viscous media, and of analysis the
data where the solvent is also nanostructured. However, despite these challenges, we are beginning
to develop design rules which can be used to select ILs for specific applications.

One application that we are developing PIL solvents for is in protein crystallisation. We have used
MX1&2 data to solve lysozyme crystal structures with 7 PILs present. Preliminary results will
be presented where we have used SAXS to monitor the initial stages of lysozyme crystallisation in
PIL-water solutions, using ethylammonium nitrate as the PIL.

1. Qi, H.; Smith, K. M.; Darmanin, C.; Ryan, T. M.; Drummond, C. J.; Greaves, T. L.,
Lysozyme conformational changes with ionic liquids: spectroscopic, small angle x-ray scatter-
ing and crystallographic study. Journal of Colloid and Interface Science 2021, 585, 433-443.
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