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1. SAXS Diffraction Data 
Figure S1: SAXS diffraction patterns for monoolein in EtAN mixtures with water 
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Figure S2: SAXS diffraction patterns for monoolein in EAN mixtures with water. 
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Figure S3: SAXS diffraction patterns for monoolein in ChCl:U mixtures with water. 
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Figure S4: SAXS diffraction patterns for monoolein in ChCl:F mixtures with water. 
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Figure S5: SAXS diffraction patterns for monoolein in ChCl:CA mixtures with water. 
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Figure S6: SAXS diffraction patterns for phytantriol in EtAN mixtures with water. 
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Figure S7: SAXS diffraction patterns for phytantriol in EAN mixtures with water. 
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Figure S8: SAXS diffraction patterns for phytantriol in ChCl:U mixtures with water. 
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Figure S9: SAXS diffraction patterns for phytantriol in ChCl:F mixtures with water. 
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Figure S10: SAXS diffraction patterns for phytantriol in ChCl:CA mixtures with water. 
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2. Schematic isothermal ternary phase diagrams 
 
Schematic isothermal ternary phase diagrams of lipid/water/solvent systems were drawn based on 
collected SAXS patterns and macroscopic observations of samples together with available literature 
phase behaviour in water and for EAN and EtAN with monoolein (Myverol) and phytantriol, and 
ChCl:U/water/phytantriol. Dashed lines indicate phase boundaries of coexisting lyotropics at 
maximum swelling, or estimated maximum micelle concentration. Tie lines and tie-triangles indicate 
approximate 2- and 3-phase coexistence compositions. 
 
Figure S11: Schematic isothermal ternary phase diagrams for monoolein in EtAN-water (top) and 
EAN-water (bottom) mixtures, drawn combining our data with available literature. 
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Figure S12: Schematic isothermal ternary phase diagrams for phytantriol in EtAN-water (top) and 
EAN-water (bottom) mixtures, drawn combining our data with available literature. 
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Figure S13: Schematic isothermal ternary phase diagrams for monoolein in ChCl:U-water (top), 
ChCl:F-water (middle) and ChCl:CA-water (bottom) mixtures, drawn combining our data with 
available literature. 

 

 

 
Figure S14: Schematic isothermal ternary phase diagrams for phytantriol in ChCl:U-water (top), 
ChCl:F-water (middle) and ChCl:CA-water (bottom) mixtures, drawn combining our data with 
available literature. 
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Figure S15.  Schematic binary phase diagram of monoolein (MO) in ChCl:U showing postulated 
three-phase coexistence condition for low-T Pn3m and high-T HII phases with excess solvent. 
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3. Properties of the Ionic Liquids and Deep Eutectic Solvents Studied. 
 
Table S1: Melting point, viscosity, surface tension, Kamlet-Taft parameters (a(HBA acidity), b (HBD 
basicity), p* (polarizability)) values from the literature for the solvents used. 
 

 Melting  
point 

Viscosity / 
Pa.s 

Surface 
tension /mN 
m-1 

a (HBA 
acidity) 

b (HBD 
basicity) 

p* 
polarisability 

ChCl:U 
(1:2)  

25 °C1  1.372 (dry, 
20°C)2 
 

663 1.424 0.504 1.144 

ChCl:CA 
(1:1) 

90.9 °C5 
 

10224 (20°C; 
dry)6 
 
5233 (20°C; 
1wt% water)6 
 
131 (25°C, 
1:1:1 
ChCl:CA:H2O 
6wt%)7 

68.59 
(1:1:6 

ChCl:CA:H2O 
ie 24.6wt% 

water)8 

1.22 (1:1:1 
ChCl:CA:H2O 
ie 6wt% 
water)9 

Not 
measurable 
(1:1:1 
ChCl:CA:H2O 
ie 6wt% 
water)9 

1.24 (1:1:1 
ChCl:CA:H2O 
ie 6wt% 
water)9 

ChCl:F 
(1:1) 

54.47 
°C10 

5.587 (dry; 
50°C)10 
 
8.696 (25°C, 
5.29% 
water)10 

70.411 - (dry; not 
measurable)10 
 
1.13 (9wt% 
water)10 

0.42 ± 0.0410  
 
 
0.53± 0.03 
(9wt% 
water)10 

1.07 ± 0.0110 
 
1.12 ± 0.02 
(9wt% 
water)10 

EAN  12 °C 0.038 
(25°C)12 

48.513 1.09 ±0.0414 0.55±0.0414 1.08±0.0214 

EtAN 52-53 
°C15 

0.113 
(25°C)16  

72.113 1.10±0.0414 0.45±0.0414 1.17±0.0214 

water 0 °C 0.001 72.8 1.1717 0.1417 1.0917 
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