


 

 

 

 

 

 

 

 

 

 

 

 

 

TOPICAL ISSUES, ACHIEVEMENTS AND 

INNOVATIONS OF FUNDAMENTAL AND 

APPLIED SCIENCES 

 

Abstracts of X International Scientific and Practical Conference 

 

 
Lisbon, Portugal 

March 09 – 12, 2021 

  



TOPICAL ISSUES, ACHIEVEMENTS AND INNOVATIONS OF FUNDAMENTAL AND 

APPLIED SCIENCES 

 2 

Library of Congress Cataloging-in-Publication Data 

 
UDC 01.1  

The X International Science Conference «Topical issues, achievements and 

innovations of fundamental and applied sciences», March 09 – 12, 2021, Lisbon, 

Portugal. 340 p. 

 

 

ISBN - 978-1-63732-148-5 

DOI - 10.46299/ISG.2021.I.X 

 

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. 

 

 

 

  

https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://isg-konf.com/liubchych-anna/
https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://isg-konf.com/liudmyla-polyvana/
https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://isg-konf.com/oleksandra-kovalevska/
https://isg-konf.com/marchenko-dmytro-dmytrovych-en/
https://isg-konf.com/harchenko-roman-en/


TOPICAL ISSUES, ACHIEVEMENTS AND INNOVATIONS OF FUNDAMENTAL AND 

APPLIED SCIENCES 

 249 

PHARMACEUTICAL SCIENCES 

 

THE KINETIC SPECTROPHOTOMETRIC 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 

 

Ivashura Maryna 
Candidate of agricultural sciences, 

Associate professor of inorganic and physical chemistry department  

Kharkiv National University of Pharmacy 

 

Mezlocillin (Mezl)  is a semisynthetic, extended-spectrum penicillin. Available as the 

sodium salt, it can be administered intravenously. Mezl is a beta-lactam 

antibiotic active against gram-positive cocci, including nonpenicillin resistant 

streptococcal, staphylococcal, and enterococcal species, although it is rarely used 

for gram-positive infections since there are more potent agents. It is active against 

most gram-negative organisms, including Pseudomonas aeruginosa. Gram-positive 

and gram-negative anaerobic organisms are also sensitive to mezl. Mezl is used for the 

treatment of a variety of conditions, including lower respiratory infections, skin and 

skin structure infections, urinary tract infections, and intraabdominal infections. 

In vitro efficacy against B. cepacia has been demonstrated for ureido-penicillins, third-

generation cephalosporins, carbapenems, fluoroquinolones. Among the 

novel antimicrobials, tigecycline has shown less activity compared to minocycline. 

Resistance to several classes of antimicrobial agents is often observed, especially in 

patients receiving multiple courses of antibiotics over a prolonged period of time. 

Therapy of B. cepacia infections should be based on the results of antimicrobial 

susceptibility testing. In cases of multi- or pandrug-resistant strains, combination 

therapy is recommended and the use of agents such as polymyxins may be considered. 

In addition, inhalation therapy in combination with intravenously administered 

antimicrobials can control pulmonary exacerbation by B. cepacia infection [1]. 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-
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methylsulfonyl-2-oxoimidazolidine-1-carbonyl) amino]-2-phenylacetyl] amino]-7-

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

Literature review revealed enormous analytical method were reported for the 

estimation of mezl individually or in combination with other drugs [3]. International 

Pharmacopoeia recommends to determine penicillin summary in semisynthetic 

penicillin by neutralization method after preparation hydrolysis by excess of sodium 

hydroxide titrated solution at heating [4].  

The scheme of peroxo acid oxidation and perhydrolysis conjugated reactions of Mezl 

on the time are shown on Fig. 1. 

 

 

Figure 1. The scheme of peroxo acid oxidation and perhydrolysis conjugated 

reactions of Mezl. 

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 [5-14].  

A new procedure for the quantitative determination of Mezl sodium in the Baypen® 

(Manufacturer Bayer Aktiengesellschaft, Germany) preparation by the method of back 

spectrophotometric method using potassium peroxomonosulfate (KHSO5) as an 

analytical reagent was developed [15].  

Thus, the improvement of the known and development of new methods of 

quantitative determination of penicillin is rather important. The existing 
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pharmacopoeial methods of penicillin preparations determination are quite complex, 

long-lasting and require the application complex and expensive devices. The 

disadvantage of the known simple enough in performance methods of 

spectrophotometric determination of penicillin, which are based on the determination 

of the final products of their hydrolytic cleavage, is the requirement of prolonged 

heating. 

The developed method of Mezl kinetic determination has several advantages: 

makes it possible to identify the preparation in much smaller quantities than the 

parmacopoeial iodometric method, it is applicable to the same range of concentrations, 

as in photometric determination of hydrolysis products, but it doesn't require prolonged 

heating of the reaction mixture, it is simpler and faster than the method of 

chromatographic analysis. 

The reaction kinetics of the peroxyacidic oxidation and perhydrolysis of Mezl with 

potassium caroate in the alkaline medium is studied. As an oxidizing agent, the 

potassium triple salt of peroxymonosulfuric acid, 2KHSO5∙KHSO4∙K2SO4, syn. 

“Oxone”, was applied. The procedure was developed and the possibility of the 

quantitative determination of Mezl in the Baypen® preparation based on the results of 

the kinetic-spectrophotometric method with potassium caroate as reagent was shown. 

RSD = 1.5 %, δ = + 0.5 %.  
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