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Estimation of the minimum active dose of KAN in a complex  
in the comparison with an injection by the method of absolute 

 concentrations on a solid nutrient medium of Löwenstein – Jensen in vitro

Antibiotic concentration per 1 cm3 of 
nutrient medium, μg/сm3 Standard KAN injection form KAN in a complex with Na-CAS

60 No growth No growth
30 » »
15 Moderate growth »

It should be stressed that there is a fresh opinion [28] on the AC may prevent negative effects of AB on the 
microbiome. AC could solve this problem by allowing antibiotics to kill pathogenic microbes while sparing 
those that are important to gut health. It does not impact on the amount of drug entering the bloodstream. But 
it releases slowly the absorbed drug at the large intestine.

An in vivo study of the effectiveness of the combined dosage form of an AB and AC showed that the 
concentration of the antibiotic entering the blood from the tablet dosage form corresponds to its concentration 
entering the blood from the injection form (fig. 13). Figure 13 confirms almost equal bioavailability of injection 
and new dosage form of KAN. One can see that an adequate plasma level of KAN is achieved in both cases, 
when using a similar dose orally or intramuscularly. So, Na-CAS – KAN complex immobilised on the AC is 
a good carrier for KAN delivery. The concentration of KAN in the blood was determined by agar diffusion test 
with respect to Bacillus subtilis. A distinctive feature of the tablet form is the prolongation of action.

The present study enables us to suggest the explanation for the role of polymer in the creation of bioactive 
oral dosage form of KAN. Oral usage drugs, before they enter the bloodstream and target the bacterial RNA, 
must penetrate the numerous biological membranes of epithelial and endothelial cells of the GIT and then 
the bacterial membranes [29]. Molecular properties that are important for the penetration include molecular 
weight, size, conformation, degree of ionisation, polar surface area, non-polar surface area, lipophilicity and 
number of H-bonding acceptors and donors [30].

It is a matter of general experience that hydrophilic ionised drugs transport across biological membranes is 
poor. They have low oral bioavailability. For KAN it is reported about the increase of permeability by the ion-
pair transport. But this concept still not extensively used because of the difficult search for specific lipophilic 
counter ions with a convenient physiological compatibility. It has been shown that at a physiological pH 7.4, 
KAN molecules are dimerised [8].

Dimerisation provides the formation of hydrogen bonds between hydroxyl groups of AB molecules. In this 
case, the amino groups of AB in the dimer remain free, which does not allow such an ionised aggregate to 

Fig. 12. Bacteriological research of  
Na-CAS – KAN complex immobilised on 
the AC in vitro: 1 – inhibition of bacterial 

growth by the injection form of KAN;  
2 – suppression of bacterial growth by 
the AC tablet form of Na-CAS – KAN 

complex; 3 – bacterial growth in the 
absence of an AB

Fig. 13. Kinetics of KAN release 
 into volunteer’s blood in vivo from  

injection KAN dosage form and  
Na-CAS – KAN complex  

immobilised on AC oral dosage form


