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Report: 

 

The interaction of the saponin aescin and ibuprofen in small lamellar vesicles (SUVs) as model membranes 

was already studied in our previous work.[1] Aescin and ibuprofen have a synergistic effect on the structural 

membrane parameters. During this beamtime, we investigated a similar effect for mixtures of glycyrrhizin and 

ibuprofen in DMPC model membranes.  

The aim of this experiment was to resolve the interaction of the nonsteroidal anti-inflammatory drug ibuprofen 

and the saponin glycyrrhizin with DMPC model membranes in the form of unilamellar vesicles. We expected 

to resolve the effect of ibuprofen and glycyrrhizin content on the temperature dependent structural changes 

and on the main phase transition of the lipid.  

This experiment was a remote experiment due to the Covid-19 pandemic. The samples pre-prepared were sent 

to ESRF a few days in advance.  Samples containing DMPC (15 mg/mL), ibuprofen (5, 10 mol%) and 

glycyrrhizin (5, 7, 10, 50, 60, 65, 70, 75, 80, 85, 90 mol%) in a phosphate buffer (pH = 7.4) were measured by 

the local contacts. The pure DMPC vesicles and samples containing 5, 7 and 10 mol% glycyrrhizin were 

extruded through a membrane with a pore size of 500 Å three days prior to the beamtime. All other samples 

were measured without extrusion. Measurements were performed in a temperature controlled flow-through 

capillary (quartz, inner diameter 2 mm) in a temperature range of 10 to 50 °C in steps of 5 °C. Sample-to-

detector distances of 1.3 and 10 m were used, simultaneously the WAXS signal (sample-to-detector distance 

of 0.1 m) was detected. 

Figure 1 shows exemplarily the normalized, averaged, background subtracted and rebined dataset for DMPC 

vesicles with glycyrrhizin (10 mol%) and ibuprofen (10 mol%, left; 5 mol%, right) in a temperature range of 

10 to 45 °C. The curves are scaled by multiples of 10.  At low q-values the curves show the typical form factor 

of vesicles. The radius of the vesicles increases with increasing temperature. In the temperature range around 

the main phase transition temperature of DMPC (23.6 °C) a structural change is observed, caused by melting 



 

of the DMPC acyl chains. At higher q-values we obtain information about the local bilayer structure. Here, the 

bilayer structure changes with increasing temperature. The significant change is observed around 25 °C. 

 
Fig. 1 Scattering curves of DMPC vesicles with glycyrrhizin (10 mol%) and ibuprofen (10 mol%, left; 5 mol%, right) at 

different temperatures (10 – 45 °C). The curves are scaled with a factor x indicated on the right of the respective curve.  

 
At higher content of the saponin the system is known to form bicelles [2]. The present experiments reveal this 

bicelle formation also in presence of the drug. Figure 2 shows exemplarily the normalized, averaged, 

background subtracted and rebined dataset for such DMPC bicelles with glycyrrhizin (70 mol%) and 

ibuprofen (10 mol%, left; 5 mol%, right) in a temperature range of 10 to 45 °C. The curves are again scaled by 

multiples of 10.This is also confirmed by the shape of the scattering curves (Fig. 2). We observe changes in 

the scattering curves at low q-values which is due to the change of the global size and shape of the bicelles. 

 

 
Fig. 2 Scattering curves of DMPC bicelles with glycyrrhizin (70 mol%) and ibuprofen (10 mol%, left; 5 mol%, right) at 

different temperatures (10 – 45 °C). The curves are scaled with a factor x indicated on the right of the respective curve.  

 

 
References: 

[1] R. Sreij et al., Interaction of the Saponin Aescin with Ibuprofen in DMPC Model Membranes, Mol. 

Pharmaceutics 15, 4446-4461, 2018. 

[2] R. Geisler et al., Aescin – a naturural soap for the formation of lipid nandiscs with with tunable size, Soft 

Matter, 17, 188-1900, 2021. 


