Synthesis of a combined pharmaceutical substance potentiating the action of the iodine-antibiotic system
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Antibiotic resistance is one of the leading causes of mortality associated with infections caused by resistant microorganisms. Antibiotic potentiators represent a promising solution by accelerating the development of new medications through the enhancement of existing drug efficacy. The compounds KS-246 and KS-248, obtained through the following synthesis with sodium sulfadimidine and gentamicin sulfate, respectively, were subsequently investigated as potentiators.
Iodine and its salts were selected for this study due to the intrinsic susceptibility of infectious pathogens to iodine-containing compounds and the absence of a tendency for acquired resistance development [1]. Gentamicin sulfate was selected for its ability to inhibit bacterial protein synthesis by binding to the 30S ribosomal subunit and sodium sulfadimidine for its inhibition of folic acid synthesis, disrupting bacterial metabolism and replication.
Synthesis design included quantum chemical calculations using the DFT/B3PW91/6-31G** method to assess the binding energy [2]. The synthesis was performed by combining antibiotic solutions with an iodide-iodine mixture, followed by crystallization. Controlled reaction conditions ensured homogeneous component distribution and stability of the obtained product. Crystallization was carried out in a desiccator with calcium chloride to ensure gradual solvent evaporation and crystal formation. The synthesis resulted in stable, water-soluble compounds with melting points of 56-57 ±0.71 °C and 60-61 ±0.58 °C, respectively. 
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Fig. 1. Principal scheme of APS synthesis
The impact of the new drug on antibiotic resistance of pathogens was assessed by its effect on biofilm formation and the disruption of established biofilms by SBF (specific biofilm formation) index [3]. In the selected test cultures, SBF was reduced to 65% for E. coli, 45% for S. aureus, and 17% for Pseudomonas aeruginosa, relative to the control group without a potentiator.
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