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Initial salt form of KAN destroys as a result of complex formation and AB becomes connected strongly 
with polymer in the insoluble complex. The complexion is accompanied by the changing in the individual 
components’ bands position in FTIR spectra. As follows from table 6, significant changes take place in the 
field of hydrogen bonds. According to fig. 8, the structural features of KAN preserves in the complex (curves 2 
and 3). To imagine the structure of the complex quantum chemical calculations have been done. Computational 
studies on KAN are rarer still [9]. Molecular dynamics and docking studies were performed for aminoglyco-
side monomers and RNA [24; 25], using standard force fields and scoring functions. Apparently only in two 
cases electronic structure theory methods were applied to KAN: one of them again in the context of KAN 
binding to RNA, the other one for the isolated monomer in the gas phase [26]. Both studies, however, only 
employed HF calculations with small basis sets. Theoretical studies on KAN A complexion with cellulose de-
rivative appear to be non-existent. In this work, we performed a quantum-chemical study of the structure and 
binding energy of the KAN dimer and the Na-CAS – KAN complex. The structures of the lowest energy con-
formations of the KAN A dimer and the Na-CAS – KAN complex are shown on fig. 9 and 10. The calculated 
BSSE corrected binding energies of KAN A dimer and KAN – CAS complex are –199 and –299 kJ/mol res
pectively. This shows that complex formation is an energetically preferable process compared to dimerisation. 
Figure 10 shows that in KAN-CAS complex KAN molecule is protonated on amino groups at С6′ (ring А) and 
С1 (ring В). This is consistent with the results of our calculation of pKa value of KAN A [24], showing that 
amino group at С6′ (ring А) is the most basic. 

The involving of polymer and drug functional groups into different kinds of interaction influences on the 
properties of their complex as opposed to the initial components. 

Figure 11 demonstrates DSC, DTG and TG curves for KAN, Na-САS and their complex in the temperature 
range up to 400 °C. As can be seen, KAN shows three endothermic peaks. The first broad one corresponds 
to the water loss, the rest ones can be due to decomposition phenomena [27]. Several peaks appear on the 
Na-CAS DSC curve: the first endothermic one at 71 °C corresponds to the evaporation of water molecules. 
Exothermic processes occurring at the temperature 189; 203 and 216 °C can be caused, most probably, due to 
the removal of the sulfuric acid, formed as a result of interaction between two closely located sulphate groups 
and their hydration [12]. Endothermic peak at 253.1 °C very likely corresponds to the thermal destruction of 
sulphate groups meanwhile it shifts to 238.2 °C at the DSC curve for complex because of these groups par-
ticipation in the ionic interaction with AB. The shift of 216.0 °C peak to 228.5 °C has the same reason. The 
appearance of 283.4 °C peak in the DSC profile for the complex provided it’s absence for the components con-
firms their interaction as well. DTG curve for complex has a peak of maximum decomposition rate at 228.5 °C 
in the comparison with 216.0 °C peak for Na-CAS and 256.4 °C – for KAN.

Taking into account the complex formation between Na-CAS and KAN, the preservation of AB activity 
has become the subject of the study. Herein, we propose and detail a simple drug delivery design approach, 

Fig. 10. The structure of 
 the lowest energy conformation of  

Na-CAS – KAN obtained as a result of 
conformational search with subsequent 

geometry optimisation at 
 wB97XD/6-31G(d) level

Fig. 9. The structure of the lowest energy conformation 
of KAN A dimer obtained as a result of conformational 

search with subsequent geometry optimisation at 
wB97XD/6-31G(d) level


