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penetrate through the lipid membranes (see fig. 9 and 10). Thus, the ionised AB dimer cannot penetrate through 
the phospholipid bilayer of the membranes on the one hand, and, on the other hand, it does not have enough 
free hydroxyl groups for binding with the transporter protein molecule, which could ensure AB transfer by the  
mechanism of active diffusion through transmembrane protein channels with its subsequent release into  
the bloodstream from the opposite side of the membrane [31]. Complexion of KAN with Na-CAS increases the  
lipophilicity of the drug that can change its behaviour in GIT. 

In view of the importance of polar and non-polar area distribution on the surface of the drugs influen
ce on their GI absorption, the molecular electrostatic potential (MEP) surfaces were calculated using the  
B3LYP/6-31G(d, p) basis set [32]. Figures 14–17 illustrate the distribution of the electrostatic potential (EP) 
values at the surface for KAN monomer, dimer, CAS (cellobiose fragment) and their complex. They are shown 
by different colours. EP increases in the order red < orange < yellow < green < blue. The negative regions of 
MEP, which are related the ability interact with electrophilic reagents, are seen as red and yellow colours, the 
positive regions that are related to the ability to interact  with nucleophilic reacgents, are seen as blue colour.

As can be seen from the diagram (see fig. 14), the regions with the largest negative charge are located near 
to the lone electron pairs of the nitrogen atoms of the amino groups. And oppositely the regions with the largest 
positive charge are located near to the hydrogens of hydroxyl groups. 

There is no principle changing of MEP diagram in the case of KAN A dimer (see fig. 15) but it has more 
extended regions of intermediary potential. 

As can be seen from fig. 17, there are two wide area of the negative EP that looks like an entirely red blob, 
and the positive EP area as an entirely blue colour blob on the complex KAN – CAS surface. This means a great 
electronegativity difference and indicates the presence of ionic bonds in the complex along with hydrogen 
bonds. It may be assumed that this specific localisation of the surface EP will enhances the transporter-depen
dent permeability of KAN complexed with Na-CAS. Taking into account that in the Na-CAS – KAN complex 
positively charged —NH3

+ groups of AB molecule are associated with negatively charged —SO4
2– groups of po

lymer (see fig. 10) one can conclude that at the periphery of the complex the number of charged —NH3
+ groups 

decreases compared to the KAN dimer or ion pairs of the KAN cation with the sulphate anion. Thus, the bin
ding of KAN molecules to the complex with Na-CAS makes the surface of the KAN molecules less polar to 
allow their transport through GIT membranes.

Fig. 14. MEP mapped on a SCF density of KAN monomer

Fig. 15. MEP mapped on a SCF density of KAN A dimer


