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Further investigation will be necessary for the clarification of drug GIT absorption mechanism. For now, 
we have only the experimental results of the efficacy of ionic drug combination with the electrostatically com-
plementary polyelectrolyte.

Conclusion
Aminoglycoside antituberculosis AB KAN has been shown to complex with Na-CAS. The composition of 

resulting hydrophobic product that is generated at pH 6.0 and 7.4 corresponds to molar ratio Na-CAS : KAN 
that is close to 1.0 : 1.0. Acidification of the solvent leading to the protonation of amino groups increases the 
amount of Na-CAS mole-links per mole of KAN in the complex till 2.9. The mixing order and the concentra-
tion of the components solutions allows to adjust particle size and distribution. Quantum-chemical calculations 
of the binding energies of KAN – CAS complex and KAN dimer shows that complex formation is an ener-
getically preferable process compared to dimerisation. As a result of the complexation, the rearrangement of 
intra- and intermolecular bonds both in AB dimer and Na-CAS cellobiose unit takes place. According to the 
spectroscopic and thermal analysis data, ionised NH2 groups, which impede the penetration of AB through the 
membranes of the epithelial layer, are connected in the complex with sulphate groups by ionic electrostatic 
interaction along with hydrogen bonds. Additionally, the great electronegativity difference over the complex 
surface may cause its special interaction with lipid membrane of the GIT walls, making it slightly loose. The 
hydroxyl groups released from intermolecular hydrogen bonds are able to bind to membrane proteins, which 
ensures the transport of AB through the membrane with its subsequent release into the bloodstream from the 
opposite side of the membrane. Both the hydroxyl and amino functional groups are involved in membrane 
interaction with the hydroxyl groups being deeper inserted into the membranes. After the disintegration of 
the complex, the carrier proteins ensure the transfer of AB monomer through the membrane protein channels.

Fig. 16. MEP mapped on a SCF density of CAS (cellobiose fragment)

Fig. 17. MEP mapped on an SCF density of complex KAN – CAS


