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1. Determining the time required for the equilibrium of partitioning to protein
	Before the experiments of % PB determination, the time of incubation of the samples allowing the equilibrium of the bound/free fraction of the analyte in the sample was investigated. On the basis of the performed experiments, 20 min of incubation was chosen. Although already after 10 min the amount of the analyte bound to protein remained constant (80%), a second measuring point (20 min) was considered as evidence of the attained equilibrium (79%). After 120 min, the PB value was still kept at a constant level (78%). 
2. Modulation of non-specific binding in ultrafiltration protein binding studies 
2.1.  Detailed description of methods tested to minimizing NSB
Procedure 1
	In the first method, the filter membrane was pretreated with BAC. 400 μL of 5% BAC solution was introduced to the UF tubes and left for 5 minutes. After this time, the tube contents were centrifuged (10 min, 16000 g) and 400 μL of phosphate saline buffer (PBS, pH = 7.4) was introduced to the upper compartment of the UF tubes and removed after 30 minutes.
Procedure 2
	In the second method, 400 μL of 5% BAC solution was introduced to the upper compartment of the UF tubes and left for 15 minutes. After this time, the tube contents were centrifuged (10 min, 16000 g). The remaining BAC was washed out with 400 μL of PBS (all tubes were centrifuged with PBS for 10 minutes, 16000 g). This stage was repeated five times. In order to remove the rest of the introduced BAC (non-bound fraction), the tube was rinsed with distilled water and dried carefully using a paper towel. 
Procedure 3
[bookmark: _Hlk33528965]	In this method, 400 µL of 5% Polysorbate 20 (TW20) solution was introduced to the upper compartment of the UF tubes and removed after a few hours. Afterwards, 400 µl of PBS was introduced and removed after a few minutes (this stage was repeated four times). After introducing the last portion of PBS, the tubes were centrifuged again (16000 g, 10 minutes). In order to remove the rest of the introduced TW20 (non-bound fraction), the tube was rinsed with distilled water and dried carefully using a paper towel.
Procedure 4
	In the last tested method, 400 µL of 5% TW20 solution was introduced to the upper compartment of the UF tubes and removed after a few hours. Then 400 µL of 5% BAC solution was introduced to the same compartment and left there for two hours. After this time, the content of the tube was centrifuged (15 min, 16000 g). 400 µL of PBS was introduced to each tube and centrifuged again (10 min, 16000 g). This stage was repeated five times. In order to remove the rest of the introduced TW20 (non-bound fraction), the tube was rinsed with distilled water and dried carefully using a paper towel.
In the case of the ionic liquids: Li[(CF3SO2)2N] and K[B(CN)4], three surfactants for minimizing NSB were checked: BAC, TW20 and sodium dodecyl sulfate (SDS). In the case of all of them, the same procedure was applied: the surfactant was left in the tubes for a few hours. Then the PBS solution was introduced and the tubes were centrifuged (16000 g, 10 minutes). This stage was repeated five times. In order to remove the rest of the introduced surfactants (non-bound fraction), the tube was rinsed with distilled water and dried carefully using a paper towel. NSB was also determined after rinsing the membrane with only the PBS solution. 
In order to check how the membrane material affects the value of NSB, the test was also carried out with a cellulose membrane, according to procedure no. 2. 

2.2.  Results
The preliminary test showed that strong non-specific binding (NSB) of the dodecylimidazolium cation ([C(12)mim]+) with the membrane of the UF tubes occurs. The value of this effect was determined as approximately 90%. Among the several methods tested, procedure 2 was chosen, in which the cationic surfactant - benzalkonium chloride (BAC) was used. By use of this method, it was possible to reduce the value of NSB to approximately 40%. This indicates that these interactions are mainly of an electrostatic nature. The lower efficiency of the procedure with the use of a nonionic surfactant (TW20) indicates that non-specific interactions with the membrane are less based on hydrophobic interactions. This is justified by the nature of the membrane used (PES), which displays hydrophilic properties. The NSB values obtained by using the tested methods are presented in Table 2. 
Table 1. Values of NSB obtained for [IM1-12]+ by using four different procedures
	Procedure
	Cation
	NSB [%]

	1
	[C(12)mim]+
	77 ± 0.15

	2
	[C(12)mim]+
	34 ± 0.001

	3
	[C(12)mim]+
	55 ± 0.007

	4
	[C(12)mim]+
	71 ± 0.02



[bookmark: _Hlk64915324]The use of a cellulose membrane in the application of procedure 2 did not reduce NSB effectively. The NSB value obtained for [IM1-12]+ in the case of this membrane material was at the level of 85%. 
In order to verify the repeatability of procedure 2, four independent tests were carried out. The average value of NSB obtained was 41±2, which proves that this method can be effectively and reproducibly used to minimize the NSB of IL cations with the UF tube membrane. 
The developed procedure 2 also allowed NSB to be efficiently reduced in the case of other ionic liquids: [C(8)mim]Cl and [C(10)mim]Cl. For the ILs: [C(6)mim]Cl and [C(4)mim]Cl, due to the fact that the non-specific interactions of their cations with the membrane were negligible (less than 1%), the membrane was not treated according to procedure 2. The tube membranes were only washed 5 times with the PBS solution and deionized water in order to remove post-production contaminants.
In the case of the anions: [B(CN)4]- and [(CF3SO2)2N]-, tested in the form of a salt with an inorganic cation, two other surfactants were additionally tested to reduce NSB: a nonionic surfactant – TW20 and an anionic surfactant – SDS. The best results in the reducing NSB by the anionic surfactant (Figure 1) is justified, because it binds to the membrane at the site of potential interactions of the investigated anions. The low efficiency of the cationic surfactant and thus the high values of the determined NSB are also justified. Since the cationic surfactant exhibits an affinity to the PES membrane, the binding of the studied anions may be enhanced due to electrostatic interactions. Relatively low NSB values, at the level of ~ 19%, were obtained when the membrane was treated only with phosphate buffer (PBS). SDS proved to be the most effective NSB reducing agent for the tested anions. However, the reduction of NSB in the case of PBS was 19 and 7 percentage points higher for [(CF3SO2)2N]- and [B(CN)4]-, respectively, in comparison to SDS. The simplification and shorter time of the entire experiment have been considered to be a disproportionate advantage compared to the pre-treatment of UF tubes with a surfactant. In addition, in the case of the investigated imidazolium cations, we observed that the hydrophobic character of the applied surfactants is a source of strong interference during HPLC-DAD analyses. Hence analyses conducted for samples containing residual surfactants required additional rinsing of the column between subsequent analyses, which significantly extended the analysis time. Therefore, in the case of the investigated IL anions, it was decided to use the pre-treatment of the membrane only with PBS.

Figure 1. The efficiency of different solutions for the reduction of the NSB of anions to the UF tube membrane
3. Critical micelle concentration
ITC and conductometric titration (CT) have been successfully applied to determine the critical micelle concentration (CMC) values of [C(10)mim]Cl and [C(12)mim]Cl in a PBS buffer (pH= 7,4). For [C(10)mim]Cl, the values equal 21.03 and 21.42 mM, obtained by use of CT and ITC, respectively. The CMC values of [C(12)mim]]Cl, determined based on conductometric and calorimetric measurements, equal 3.05±0.05 mM and 2.88±0.05 mM, respectively. The representative titration curves for the micellization of [C(12)mim]Cl are shown in Figure 2. The obtained values in both cases are significantly higher than the concentration of ILs used in the study of partitioning to protein, so micelles could not be formed under the experimental conditions. Moreover, it has been confirmed that the shorter alkyl chain in the IL cation exhibits a higher value of CMC in a PBS buffer, which tallies with the previously obtained results of the CMC of ILs in water [Jungnickel et al., 2008]. For this reason, other IL cations used in this study have not been tested in terms of CMC values in a PBS buffer.
[bookmark: _Hlk34391420][image: ]
[bookmark: _Hlk34391441]Figure 2. The conductometric (1) and calorimetric (2) titration curves for the micellization of [C(12)mim]Cl in a PBS buffer (pH= 7.4) (T = 298.15 K).
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