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DAILY BIORHYTHMS OF BIOFILM FORMATION BY PATHOGENS OF 

INFLAMMATORY DISEASES IN CHILDREN AND INFLUENCE ON THEM 

BY ULTRASONIC AND OZONE 
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MD, professor 

Roy Natalia Vyacheslavovna, 

Ph.D. 
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Romanova Natalya Viktorivna, 
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Kharkov, Ukraine 

 

Introductions. Treatment of severe purulent diseases in children is associated 

with high resistance of microbes. 

One of the most significant antibiotic resistance factors is the ability of 

pathogenic microbes to form biofilms. In a state of biofilm, microbes increase their 

resistance by 500 to 10,000 times. During this period, they are practically not affected 

by antimicrobial agents. In this regard, methods for the destructive effect on biofilms 

are important for successful treatment.  

Aim: the development of effective methods of treatment of purulent-

inflammatory diseases in children. 

Materials and methods. In in vitro experiments, daily biofilm formation 

biorhythms were studied using St. aureus and E. coli. The optical density of the 

biofilms was measured using a ″Multiskan EX″ microplate reader. Evaluation of the 

results was carried out using the "VAST-program". The effect of low-intensity 

ultrasonic radiation with intensity parameters from 2 to 3 W/cm2, an operating 

frequency of 26.5 kHz and an oscillation amplitude of 50 – 80 μm on the formed 

biofilms was studied in an in vitro experiment. 

The study of the combined effects of ultrasound and an ozonated NaCl solution 

was carried out in vitro on St. cultures. aureus and E. coli. 
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Information on the destruction of biofilms was obtained by comparing the 

optical density of biofilms.  

Results and discussion. In the experiment, we found different biofilm 

thickness throughout the day. There are periods of increased and decreased film 

formation. We took this feature into account when assigning the time of exposure to 

low-intensity ultrasound on biofilms, with the help of which the destruction of 

biofilms was carried out, and antimicrobial agents (ozonized solutions) opened up to 

the plankton fraction of microbes. It was found that, in addition to destruction, 

ultrasound prevents the formation of secondary biofilms, which positively affects the 

results of treatment. 

The treatment of foci of inflammation with ultrasound and ozone were 

performed to treat patients with pleural empyema and lung abscesses in children.  

 Conclusions. The introduction of ultrasound exposure and ozonation of foci of 

inflammation in the complex treatment of children with severe purulent-inflammatory 

diseases contributed to a more rapid subsidence of inflammatory manifestations, 

reduced intoxication, and a speedy recovery.  

 

  


