


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEVELOPMENT OF SCIENCE: TRENDS, 

INNOVATIONS PROBLEMS AND 

PROSPECTS 
 

Abstracts of XVII International Scientific and Practical Conference 

 

 
Amsterdam, Netherlands  

April 01 – 02, 2021 

  



DEVELOPMENT OF SCIENCE: TRENDS, INNOVATIONS PROBLEMS AND PROSPECTS 

 2 

Library of Congress Cataloging-in-Publication Data 

 
UDC 01.1  

The XVII International Science Conference «Development of science: trends, 

innovations problems and prospects», April 01 – 02, 2021, Amsterdam, Netherlands. 

217p. 

 

 

ISBN - 978-1-63848-673-2 

DOI - 10.46299/ISG.2021.I.XVII 

 

EDITORIAL BOARD 

 

Pluzhnik Elena 
Professor of the Department of Criminal Law and Criminology 

Odessa State University of Internal Affairs Candidate of Law, 

Associate Professor 

Liubchych Anna 
Scientific and Research Institute of Providing Legal Framework for 

the Innovative Development National Academy of Law Sciences of 

Ukraine, Kharkiv, Ukraine, Scientific secretary of Institute 

Liudmyla Polyvana 
Department of Accounting and Auditing Kharkiv 

National Technical University of Agriculture named after Petr 

Vasilenko, Ukraine 

Mushenyk Iryna 
Candidate of Economic Sciences, Associate Professor of 

Mathematical Disciplines , Informatics and Modeling. Podolsk State 

Agrarian Technical University 

Oleksandra Kovalevska 
Dnipropetrovsk State University of Internal Affairs 

Dnipro, Ukraine 

Prudka Liudmyla 
Odessa State University of Internal Affairs, 

Associate Professor of Criminology and Psychology Department 

Slabkyi Hennadii 
Doctor of Medical Sciences, Head of the Department of Health 

Sciences, Uzhhorod National University. 

Marchenko Dmytro  

Ph.D. in Machine Friction and Wear (Tribology), Associate 

Professor of Department of Tractors and Agricultural Machines, 

Maintenance and Servicing, Lecturer, Deputy dean on academic 

affairs of Engineering and Energy Faculty of Mykolayiv National 

Agrarian University (MNAU), Mykolayiv, Ukraine 

Harchenko Roman 
Candidate of Technical Sciences, specialty 05.22.20 - operation and 

repair of vehicles. 

Belei Svitlana 
Ph.D. (Economics), specialty: 08.00.04 "Economics and 

management of enterprises (by type of economic activity)" 

 

 

 

 

  



DEVELOPMENT OF SCIENCE: TRENDS, INNOVATIONS PROBLEMS AND PROSPECTS 

 150 

PHARMACEUTICAL SCIENCES 

 

IODOMETRIC METHOD FOR THE DETERMINATION 

OF MEZLOCILLIN IN SOLUTIONS 

 

Karpova Svitlana 
Candidate of pharmaceutical sciences, 

Associate professor of inorganic and physical chemistry department  

Kharkiv National University of Pharmacy 

 

Golyk Mykola 
Candidate of chemical sciences, 

Associate professor of inorganic and physical chemistry department  

Kharkiv National University of Pharmacy 

 

Antonenko Olga 
Candidate of pharmaceutical sciences, 

Associate professor of inorganic and physical chemistry department  

Kharkiv National University of Pharmacy 

 

By the chemical structure penicillins are medicinal substances that belong to derivates 

of 6-aminopenicillanic acid (6-APA). It is a condensed system of tiazolidin and 

foursection azetedin (β-lactam) heterocycles, that differs in radical R connected with 

6-APA aminogroup. Their characteristic feature is a rapid bactericide effect on the 

stage of microorganisms growth and insignificant side effects on human organism. 

Decomposition of one of the heterocycles leads to complete loss of activity meaning 

allergic action [1]. 

Mezlocillin is a 4th generation penicillin antibiotic which kills certain bacteria that 

cause infection, or stops their growth. It treats many kinds of infections including those 

of the skin, blood, CNS, respiratory tract, sinuses. It also treats gynecological infections 

in women. This drug is discontinued in the US [2]. 

Mezl sodium monohydrate substance (CAS Number 51481-65-3) was used in the  

experiment. Its chemical structure is following (2S,5R,6R)-3,3-dimethyl-6-[(2R)-2-[(3-

methylsulfonyl-2-oxoimidazolidine-1-carbonyl) amino]-2-phenylacetyl] amino]-7-

oxo-4-thia-1-azabicyclo[3.2.0] heptan-2- carboxylate (C21H24N5NaO8S2) [3]. 

Mezl has in vitro activity against gram-positiv and gram-negative aerobic and 

anaerobic bacteria. The bactericidal activity of mezlocillin results from the inhibition 

of cell wall synthesis and is mediated through mezlocillin binding to penicillin binding 

proteins (PBPs). Mezl is stable against hydrolysis by a variety of beta-lactamases, 

including penicillinases, and cephalosporinases and extended spectrum beta-



DEVELOPMENT OF SCIENCE: TRENDS, INNOVATIONS PROBLEMS AND PROSPECTS 

 151 

lactamases. Mezl can be used to treat susceptible stains of H. influenzae, Klebsiella 

species, Pseudomonas species, Proteus mirabilis, E. coli, Enterobacter species, 

Streptococcus faecelis, Peptococcus species, Peptostreptococcusspecies, Bacteriodes 

species, Serratia species, P. vulgaris and Providencia rettgeri [4]. 

Classical iodometry of hydrolysis products is determined to be a basic method of 

penicillin summary quantitative determination. It’s disadvantage is duration at least 40 

min, and the necessity in standard samples and in rigid conditions standardization, as 

iodine interaction with hydrolysis products of penicillin reaction doesn’t proceed 

strictly stoichiometrically: iodine expense, and also the quantity of substance that is 

equivalent to 1.00 ml 0.005 mol/l (f=1/2, I2) of iodine, depend on the reaction medium 

temperature [5].  

By the method of back iodometric titration of КНSO5 residue was determined that 1 

mol of KHSO5 is used per 1 mol of penicillin. The reaction finishes during 1 min and 

stays for 30 min (observation time at pH 1-4). The transformation scheme of analytical 

determination of Mezl is given on Fig. 1. 

 

Figure 1. The scheme of Mezl S-oxidation by means of potassium 

hydroperoxymonosulfate (KHSO5). 

The following quantitative procedures of penicillin determination are described: using 

potentiometry titration and ionometry, spectrophotometry, extraction photometry, 

voltammetry and polarography, micelle electrokinetic capillary and paper 

chromatography, chemiluminescense and kinetic analysis methods [6-14].  

Kinetics and stoichiometry S-oxidation reaction of sodium monohydrate Mezl by 

means of potassium hydrogenperoxomonosulfate in aqueous solutions using 

iodometric titration were studied. 
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Baypen® – powder Mezl sodium monohydrate in flacons for preparation of solution 

for injections (Mezl 1,0 g). A new iodometric method for quantitative determination of 

sodium monohydrate Mezl in Baypen® preparation using potassium 

hydrogenperoxomonosulfate (KHSO5) as analytical reagent was proposed. 

Peroxomonosulfate acid as triple potassium salt 2КНSO5∙КНSO4∙K2SO4 (Oxone®) of 

“extra pure” qualification was used as oxidant. At pH 1-4 for 1 mole of penicillin, 1 

mole of KHSO5 is consumed, the quantitative interaction is achieved within a time of 

more than 1 minute (observation time). 

The results were obtained by the recommended procedure for seven replicate titrations 

of mixtures containing the three species at various concentrations. RSD = 2.01 %, δ = 

+ 0.51 %. It can be seen that piperacillin can be determined successively with good 

accuracy and reproducibility. The new procedure was developed and ability of 

quantitative determination of penicillin in pharmaceutical preparation Baypen® by 

iodometric method using potassium hydrogenperoxomonosulfate (KHSO5) as 

analytical reagent was shown [15].  
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