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Report:

We performed a time-resolved SAXS experiment on the effects of ionic liquids (ILs) on biomimicking
liposomes. The experiment was carried out using the stopped-flow device on beamline 1D02, and the
experiments were repeated with a flow-through cell for aged samples.

The liposomes used were multilamellar vesicles (MLV) composed of L-a-phosphatidylcholine which were
mixed with the ionic liquids [P14424][OAC], [Psss1][OAC], [Pas41][OAc] and [emim][OAc] of varying
concentration [0.5-50 mM]. For [P4441][OACc], only flow-through cell experiments were conducted.

Mixing of ionic liquids with MLV
induced a reduction of the lamellar
distance which was dependent on IL
concentration, evidenced by a shift in
the position of the diffraction peaks
(Figure 1). The ionic liquids with long
hydrocarbon chains, [P14444][OAC]
and [Psss1][OAc], induced disorder in
the MLV structure and the diffraction
peaks disappeared (Figure 2).
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Figure 1: The SAXS pattern of
multilamellar vesicles mixed with 50 mM

of [emim]OAc as a function of time.
Reference pattern of MLV shown in grey.
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Figure 3. The relative electron density
over the lipid bilayer in reference
sample and samples mixed with
[emim][OAc]and [Ps41][OAc] with a
schematic of the lipids below.

Figure 2. The intensities of the original and shifted diffraction
peaks for MLVs mixed with 5 mM of [P14444] [OAC]. Insert: The
lamellar distances based on the position of the original and shifted
peaks.

[Emim][OACc], on the other hand, increased the order based on the increased intensity of the diffraction peaks.
We have calculated the relative electron density of the headgroups over the lipid bilayer from the SAXS
pattern, and the results indicate that the lipid bilayer is compressed so that the electron density at both head
groups and tail groups increases (Figure 3). Results for [emim][OAc] and [Pas41][OAc] are similar.

The results indicate that the decrease in the lamellar distance is due to the increased salt concentration of the
solvent and is independent of the IL type. However, as the ILs with a long hydrocarbon chain progress
through the multilamellar structure, the lamellae become increasingly disordered, leading first to a further
decrease in lamellar distance and eventually complete loss of order. The results give insight into the
interaction mechanisms of ionic liquids with phospholipid bilayers.

Preliminary results have been presented in posters in the international conferences ISMC (September 2016,
Grenoble, France) and ILSEPT (January 2017, Kuala Lumpur, Malaysia).



